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A B S T R A C T

Background: Research suggests an association between parental psychiatric disorders and offspring anxiety dis
orders, yet comprehensive studies are limited. This study aims to investigate the associations between various 
parental psychiatric disorders and anxiety disorders in their offspring.
Method: Using Finnish register data, this nested case-control study analyzed 867,175 singleton live births from 
1992 to 2006, identifying 21,671 cases of anxiety disorders diagnosed between 1998 and 2016. Matched with 
four controls each (n = 72,414) based on age and biological sex, the study adjusted for demographic and prenatal 
factors using conditional logistic regression models to calculate odds ratios (aORs).
Results: There was a significant association between parental psychiatric disorders and increased risk of anxiety 
disorders in offspring. The risk was notably higher when both parents had psychiatric disorders (aOR = 5.04; 95 
% CI, 4.70-5.39; p < .001). Maternal psychiatric disorders were strongly associated with offspring anxiety than 
paternal disorders (aOR 1.52; 95 % CI 1.43–1.61; p < .001). This association was consistent regardless of timing 
of parental diagnosis. Significant associations were observed between any parental psychiatric disorder and 
increased risks in offspring for specific phobia, social phobia, generalized anxiety disorder, separation anxiety, 
and panic disorder. Maternal psychiatric disorders showed elevated risk for panic disorder and social phobia 
among girls and separation anxiety and generalized anxiety among boys.
Conclusion: The findings emphasize the significant impact of parental psychiatric health on offspring anxiety 
disorders, highlighting the influence of genetic and environmental factors. Addressing parental mental health is 
crucial in preventing childhood anxiety disorders.

1. Introduction

Anxiety disorders represent a predominant psychiatric condition 
among school-aged children (Chiu et al., 2016) affecting 6.5 % of chil
dren and adolescents globally (Polanczyk et al., 2015). Untreated anx
iety in childhood can contribute to the development or aggravation of 
other mental health conditions during adulthood such as depression, 
substance abuse, suicidality, and eating disorders (Kendall et al., 2010; 
Riordan and Singhal, 2018).

Globally, approximately 15 % to 23 % of children reside in house
holds where at least one parent has been diagnosed with a mental health 

disorder (Maybery and Reupert, 2018). Such children are met with a 
potential risk, estimated to be as high as 50 %, of developing their own 
mental health problems (Leijdesdorff et al., 2017). While genetic 
research has yielded valuable insights into the pathogenetic mechanisms 
of other psychiatric conditions, the high comorbidity of anxiety disor
ders with other psychiatric and somatic illnesses limits the compre
hensive understanding of their neurobiological mechanisms (Koskinen 
and Hovatta, 2023). Nonetheless, available evidence suggests that 
similar to other mental health disorders, the etiology of anxiety disor
ders involves a complex interplay between genetic and environmental 
risk factors (Oliver-Parra et al., 2020; Allen et al., 2018).
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Most studies on the association between parental psychopathology 
and offspring anxiety either focused on more severe parental psychiatric 
disorders such as schizophrenia (Hans et al., 2004), bipolar disorder 
(Vandeleur et al., 2012; Henin et al., 2005), depressive disorder 
(Glasheen et al., 2013) and attention deficit hyperactivity disorder 
(ADHD) (Powell et al., 2023) or a specific group of child anxiety such as 
social phobia (Lieb et al., 2000), selective mutism (Koskela et al., 2020) 
and panic disorder/agoraphobia (Biederman et al., 2005). These studies 
revealed that various psychiatric disorders in either or both parents are 
associated with anxiety disorders in their offspring.

Only three population-based studies based on Swedish (Li et al., 
2008) and Danish register data (Steinhausen et al., 2009; Helenius et al., 
2014) examined the association between parental psychiatric disorders 
and anxiety disorders in offspring. They reported increased risk of 
anxiety disorders in the offspring when both parents had anxiety dis
orders. While Swedish study included large cases of anxiety disorders, 
the parental diagnoses was only limited to anxiety disorders. Similarly, 
Helenius et al. (2014) also focused exclusively on parental anxiety dis
orders as exposure, limiting the understanding of the impact of other 
parental psychiatric conditions on offspring anxiety disorders. Although 
Steinhausen et al. (2009) included multiple parental psychiatric disor
ders, both Danish studies (Steinhausen et al., 2009; Helenius et al., 
2014) had a small number of offspring diagnosed with anxiety disorders, 
resulting in reduced statistical power and limited generalizability. 
Moreover, Steinhausen et al. (2009) included broader diagnostic codes 

for neurotic disorders, not limited to anxiety disorders only. Addition
ally, while all three studies accounted for demographic and socioeco
nomic confounders, they did not consider other potential confounding 
related to maternal prenatal and perinatal factors such as maternal age, 
smoking during pregnancy and gestational age, which could influence 
the development of anxiety disorders in offspring.

There are no large population-based studies that have examined the 
association between parental psychiatric disorders diagnosed before and 
after the child's birth and offspring anxiety disorders. This gap restricts 
our understanding of the effect of prenatal influences, early childhood 
adversities, parent-child interactions problems and other environmental 
factors related to parents' psychiatric disorders and offspring anxiety 
disorders. Furthermore, the association between a broad spectrum of 
parental psychiatric disorders and subgroup of anxiety disorders in the 
offspring has yet to be examined. These findings could enhance our 
understanding of a complex intergenerational mental health landscape.

The first aim of this study was to investigate how various parental 
psychiatric disorders were associated with offspring anxiety disorders, 
in general and by specific diagnostic groups. The second aim was to 
compare the effect of maternal versus paternal psychiatric disorders on 
offspring anxiety disorders. Finally, we examined the association be
tween parental psychiatric disorders diagnosed for the first time before 
and after child's birth and offspring anxiety disorders. We hypothesized 
that a wide range of parental psychiatric disorders would be associated 
with offspring anxiety disorders showing intergenerational 
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Fig. 1. Flowchart of study design.
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unspecificity.

2. Methods

2.1. Study design

This study was a part of Finnish Prenatal Study of Anxiety (FIPS- 
ANX), a nationwide birth cohort study with a nested case-control design. 
Cases were all individuals diagnosed with anxiety disorders identified 
from the 1992–2006 birth cohort. For each case, four matching controls 
were selected from the same birth cohort based on age (±30 days) and 
biological sex (Fig. 1).

2.1.1. Data sources
Data for this study were obtained from three national registers:

a. The Finnish Care Register for Health Care (CRHC), providing infor
mation on diagnosis and treatment in both inpatient and outpatient 
specialized healthcare services in Finland.

b. The Finnish Medical Birth Register (FMBR), containing standardized 
data on the prenatal and perinatal period for all live and stillbirths.

c. The Finnish Central Population Register (FCPR), comprising de
mographic, social, and household information on Finnish citizens 
and residents.

The linkage between these registers was accomplished using per
sonal identity codes, assigned to all Finnish residents. The use and 
linkage of data was approved by the Data Protection Ombudsman and 
ethical approval for the study was obtained from the Ethics Committee 
of the Hospital District of Southwest Finland. Previous studies from 
Finland based on these registers have demonstrated good validity for 
conditions such as schizophrenia and bipolar disorder (Pihlajamaa et al., 
2008), autism (Lampi et al., 2010), Tourette syndrome (Leivonen et al., 
2014), ADHD (Joelsson et al., 2016) and selective mutism (Koskela 
et al., 2020). The quality of CRHC data (formerly known as Finnish 
Hospital Discharge Register) has been studied previously, and that the 
study reported positive predictive value for common diagnoses between 
75 and 99 % (Sund, 2012).

2.2. Study subjects

The study sample was a birth cohort of 867,175 singleton live birth 
in Finland between January 1992 and December 2006. We identified 
cases who were born in Finland and received diagnosis of anxiety dis
order between 1998 and 2012 based on International Classification of 
Disease, Tenth Revision (ICD-10) diagnostic codes F40, F41, F93 and 
F94.0. Four age (within ±30 days) and biological sex matched control 
were selected for each case. Controls had to be alive and residing in 
Finland at the time of the cases' anxiety disorders diagnosis. Controls 
who received anxiety disorders diagnoses during the follow-up period of 
2012 to 2016 were excluded. Study subjects with severe or profound 
intellectual disabilities (ICD-10: F72-F73), as determined by CRHC, and 
those with incomplete information on both parents were excluded from 
both case and control groups. The final study cohort comprised of 
21,671 cases and 72,414 controls.

2.3. Exposures

We used two approaches to categorize parental psychiatric disorders. 
First, parental psychiatric disorders were categorized as only mother, 
only father, both parents and with no psychiatric diagnoses. Second, 
both paternal and maternal psychiatric disorders were examined sepa
rately in the following categories: psychotic disorders (schizophrenia, 
schizoaffective disorders, and other psychoses combined), bipolar dis
order, depression, anxiety disorders, personality disorders, substance 
use disorder, attention deficit hyperactivity disorder (ADHD), autism 

spectrum disorder (ASD), conduct disorders, learning and coordination 
disorders, and intellectual disability. If a parent was diagnosed with 
psychotic disorders, he or she would not be assigned to another cate
gory. We used hierarchical model: schizophrenia spectrum disorders, 
schizoaffective disorders and psychosis were given highest priority. For 
example, if the parent had been diagnosed both with severe depression 
and schizophrenia, she/he was assigned to the schizophrenia spectrum 
category. In other cases, parents could be assigned into multiple diag
nostic categories. We used this approach based on the severity and 
chronicity of the disorders. Similar categorization was done in several 
Finnish Prenatal Studies (FIPS) (Jokiranta et al., 2013; Sucksdorff et al., 
2014; Joelsson et al., 2017; Leivonen et al., 2017; Koskela et al., 2020). 
Finally, maternal and paternal disorders were classified as before or 
after the child's birth based on when they received the diagnosis for 
adulthood onset psychiatric disorders, except for psychotic disorders. 
Childhood onset disorders were excluded as it is self-explanatory that 
their symptoms have been present before child's birth. The diagnostic 
codes for each exposure category are provided in Fig. 1 and Supple
mentary Table 1.

2.4. Anxiety disorders subgroup

We also examined the subgroup of anxiety disorders that included: 
specific phobia [F40.2, F93.1 (n = 2520)], social phobia [F40.1, F93.2 
(n = 1886)], separation anxiety [F93.0 (n = 642)], generalized anxiety 
disorder [F41.1, F93.80 (n = 2057)] and panic disorder/agoraphobia 
[F40.00, F40.01, F41.00, F41.01, F41.08, F41.09 (n = 1679)].

2.5. Covariates

Based on previous evidence and literature several potential con
founding factors associated with offspring anxiety and parental psychi
atric disorders were considered as covariates. These included parents 
age at birth of study child (Malaspina et al., 2015; Tearne et al., 2016), 
maternal socio-economic status (SES) (Reiss et al., 2019; Khanal et al., 
2022), maternal marital status (Khanal et al., 2022), maternal smoking 
during pregnancy (Joelsson et al., 2017; Corrêa et al., 2022), parents 
immigration status (Lehti et al., 2016), number of previous childbirths 
(Ståhlberg et al., 2022a), offspring weight for gestational age (GA) 
(Ståhlberg et al., 2022b) and their Apgar score at 1 min (Kingston et al., 
2015).

2.6. Statistical analysis

We used chi-square test to examine the association between potential 
covariates and parental psychiatric disorders in general among controls 
(Table S2), whereas we used conditional logistic regression to test the 
associations between covariates and offspring's diagnosed anxiety dis
orders in the case-control model (Table S3). Conditional logistics 
regression is particularly suited for matched case-control study and it 
allows for the estimation of odds ratio while controlling for confounding 
factors of the matching variables (Hosmer et al., 2013). The covariates 
showing a significant association (p < .1) with both offspring anxiety 
disorder and parental psychopathology were included in the final 
model.

To determine if the analyses should be stratified by offspring bio
logical sex, interactions between parental psychiatric disorders (only 
mother and only father) and offspring biological sex were tested, 
revealing significant interactions (p < .1) for any parental psychiatric 
disorder and specific maternal (psychotic disorders, conduct, learning, 
and coordination disorders) and paternal disorders (psychotic and sub
stance use disorders). Accordingly, analyses were stratified by biological 
sex.

Using conditional logistic regression models for matched sets, odds 
ratios (OR) and corresponding two-sided 95 % confidence intervals (95 
% CI) were calculated to estimate the strength of associations between 
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parental psychiatric disorders (overall and by specific disorders) and 
offspring anxiety disorders (any anxiety disorder and anxiety subgroup). 
Comparisons were made between offspring where both parents, only 
mothers, and only fathers had psychiatric disorders against offspring 
where neither parent had disorders. Specific parental disorders were 
analyzed separately, followed by comparisons of maternal and paternal 
diagnoses within corresponding categories. Finally, the association be
tween parental psychiatric disorders registered for the first time before 
and after child's birth and offspring anxiety disorder was compared. All 
statistical analyses were conducted using SAS software, version 9.4.

3. Results

The age range at first anxiety diagnosis of study subjects was be
tween 5 and 20 years and the mean age was 12.7 years (SD ±3.7). Of 
total cases 56.5 % were female and 43.5 % were male. Among total cases 
11.6 % were accounted for specific phobia, 8.7 % social phobia, 9.5 % 
generalized anxiety disorder, 3.0 % separation anxiety and 7.7 % for 
panic disorder/agoraphobia.

The associations between any parental psychiatric disorders and 
offspring anxiety disorders stratified by offspring biological sex are 
shown in Table 1. In adjusted analysis and compared to controls, only 
mother, only father, or both parents' psychiatric disorders were associ
ated with offspring anxiety disorders in boys and girls. Only mothers' 
psychiatric disorders showed significantly stronger association with 
offspring anxiety disorders compared to only fathers' psychiatric disor
ders for boys and girls (Table 1). Psychiatric disorders in both parents 
showed a stronger association with offspring anxiety disorders 

compared to only mothers' and only fathers' psychiatric disorders for 
boys [aOR 4.98, 95 % CI, 4.50–5.52, p < .001] and girls [aOR 5.11, 95 % 
CI, 4.65–5.61, p < .001].

Tables 2, S4 and S5 display the associations between specific 
maternal and paternal psychiatric disorders and anxiety disorders in the 
offspring (Table 2), and among boys and girls (Tables S4 and S5). All 
specific parental disorders were associated with offspring anxiety dis
orders. Some non-significant associations emerged when the analyses 
were stratified by parental and offspring biological sex (Tables S4 and 
S5). When comparing mothers and fathers, the associations were 
stronger for specific maternal psychiatric disorders compared to 
paternal psychiatric disorders (Table 2). Specifically, for intellectual 
disability [aOR 1.95, 95 % CI 1.11–3.42, p < .05], personality disorder 
[aOR 1.76, 95 % CI 1.56–1.99, p < .001], bipolar disorder [aOR 1.67, 95 
% CI 1.40–2.00, p < .001], substance use disorder [aOR 1.42, 95 % CI 
1.30–1.55, p < .001], depression [aOR 1.31, 95 % CI 1.23–1.40, p <
.001] and psychotic disorders [aOR 1.24, 95 % CI 1.07–1.44, p < .01].

The associations between any parental psychiatric disorders and the 
risk of different sub-groups of anxiety disorders in offspring by biolog
ical sex are displayed in Table 3. In the adjusted analyses significant 
associations were observed across all anxiety subgroup for both parents 
with psychiatric disorders compared to parental absence of psychiatric 
disorders. The risk was higher for separation anxiety [aOR 2.80, 95 % CI 
1.73–4.53, p < .001] and generalized anxiety [aOR 2.02, 95 % CI, 
1.52–2.69, p < .001] among boys for maternal psychiatric disorders 
compared to paternal psychiatric disorders. Similarly, the risk was 
higher for panic disorder [aOR = 1.71, 95 % CI, 1.30–2.25, p < .001] 
and social phobia [aOR 1.67, 95 % CI, 1.26–2.19, p < .001] among girls 
for maternal psychiatric disorders compared to paternal psychiatric 
disorders.

Finally, when the timing of a first parental diagnoses was examined 
(Table 4), the association between specific parental psychiatric disor
ders diagnosed for the first time before versus after the child's birth- and 
offspring anxiety disorder did not show significant differences.

4. Discussion

To our knowledge this is the first nationwide register-based study 
using nested case-control design to report a wide spectrum of parental 
psychiatric disorders and their associations with offspring anxiety dis
orders. Our study had some important findings. First, we observed that 
the risk of anxiety disorders in children and adolescents was higher 
when both parents have psychiatric disorders. Second, maternal psy
chiatric disorders overall showed stronger associations with offspring 
anxiety disorders compared to paternal psychiatric disorders. Third, the 
impact of parental psychiatric disorders on offspring anxiety disorders 
was consistent regardless of whether these diagnoses were made before 
or after the child's birth.

Both paternal and maternal psychiatric disorders were associated 
with increased risk of anxiety disorder among offspring. The risk of 
offspring being diagnosed with anxiety disorder was particularly high 
when both parents had any psychiatric disorder. This finding corrobo
rates existing studies highlighting the influence of parental psychiatric 
disorders on offspring mental health (Wickersham et al., 2020; Leij
desdorff et al., 2017; Wolicki et al., 2021; Ramchandani and Psychogiou, 
2009; Ranøyen et al., 2015). A Norwegian study examining the inter
generational transmission of mental health disorders found that parental 
psychiatric disorder was associated with a 40 % higher likelihood of a 
psychiatric diagnosis in their children (Bütikofer et al., 2023). This 
observed association has several plausible pathways. Epidemiological 
and genetic studies have reported the development of anxiety disorders 
as multifactorial, involving genetic, environmental, and psychological 
factors (Hettema et al., 2001; Penninx et al., 2021; Wang et al., 2024). 
This suggests that given the genetical vulnerability, exposure to certain 
environmental factors increases the risk of disorder. Children exposed to 
four or more adverse childhood experiences (ACEs) are four times likely 

Table 1 
Association between any parental psychiatric disorders and offspring anxiety 
disorder.

Cases n =
21,671

Controls n 
= 72,414

Cases vs. 
Controls

Only maternal vs. 
Only paternala

n (%) n (%) Adjusted OR (95 
% CI)

Adjusted OR (95 % 
CI)

Total 
sample
None 11,848 

(54.6)
56,838 
(78.5)

Ref.

Only 
mother

4384 
(20.2)

6659 (9.2) 2.97 
(2.84–3.11)***

1.52 
(1.43–1.61)***

Only 
father

3111 
(14.4)

6998 (9.7) 1.96 
(1.86–2.06)***

Both 
parents

2328 
(10.7)

1919 (2.6) 5.04 
(4.70–5.39)***

Boys 9427 (%) 32,449 (%)
None 5008 

(53.1)
25,467 
(78.5)

Ref.

Only 
mother

1999 
(21.2)

3066 (9.4) 3.10 
(2.89–3.32)***

1.48 
(1.35–1.62)***

Only 
father

1362 
(14.4)

3013 (9.3) 2.09 
(1.94–2.26)***

Both 
parents

1058 
(11.2)

903 (2.8) 4.98 
(4.50–5.52)***

Girls 12,244 
(%)

39,965 (%)

None 6840 
(55.9)

31,371 
(78.5)

Ref.

Only 
mother

2385 
(19.5)

3593 (9.0) 2.88 
(2.71–3.06)***

1.55 
(1.43–1.68)***

Only 
father

1749 
(14.3)

3985 (10.0) 1.86 
(1.74–1.98)***

Both 
parents

1270 
(10.4)

1016 (2.5) 5.11 
(4.65–5.61)***

Models were adjusted for maternal age, paternal age, maternal SES, maternal 
marital status, maternal smoking during pregnancy, number of previous births, 
weight for gestational age, parental immigration status.

a Comparison among cases OR: Odds ratio, CI: Confidence interval.
*** p < .001.
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of having anxiety or depressive disorders compared to children that are 
not exposed to ACEs (Hughes et al., 2017). Similarly, parenting also 
might have its impact on the development of anxiety disorders. Parental 
overprotection (Beesdo et al., 2010) and parental rejection (Guzick 

et al., 2022) may undermine the children's sense of safety and compe
tence by further stimulating their fear, which increases the risk of anx
iety. These parenting behaviors are associated with parental psychiatric 
disorders such as depression (Hanington et al., 2010), anxiety (Aktar 

Table 2 
Association between specific parental psychiatric disorder and offspring anxiety disorder.

Cases 
n = 21,671

Controls 
n = 72,414

Cases vs. Controls Maternal vs. Paternal

Parental psychiatric disorders n (%) n (%) Adjusted OR (95 % CI) Adjusted OR (95 % CI)

Psychotic disorders Maternal 835 (3.9) 835 (1.2) 2.78 (2.50–3.09)*** 1.24 (1.07–1.44)**
Paternal 668 (3.1) 863 (1.2) 2.08 (1.86–2.33)***

Bipolar disorder Maternal 720 (3.3) 606 (0.8) 3.32 (2.95–3.73)*** 1.67 (1.40–2.00)***
Paternal 384 (1.8) 579 (0.8) 1.83 (1.59–2.11)***

Depression Maternal 4571 (21.1) 5572 (7.7) 2.80 (2.67–2.93)*** 1.31 (1.23–1.40)***
Paternal 2591 (12.0) 4208 (5.8) 1.79 (1.69–1.89)***

Personality disorder Maternal 1339 (6.2) 959 (1.3) 3.86 (3.53–4.23)*** 1.76 (1.56–1.99)***
Paternal 1086 (5.0) 1320 (1.8) 2.04 (1.87–2.23)***

Anxiety disorder Maternal 1879 (8.7) 2385 (3.3) 2.42 (2.26–2.58)*** 1.20 (1.09–1.33)***
Paternal 1130 (5.2) 1689 (2.3) 1.91 (1.76–2.08)***

Substance use disorder Maternal 1525 (7.0) 1629 (2.2) 2.38 (2.20–2.57)*** 1.42 (1.30–1.55)***
Paternal 2521 (11.6) 4028 (5.6) 1.67 (1.58–1.77)***

ADHD Maternal 147 (0.7) 106 (0.1) 3.80 (2.90–4.97)*** 1.34 (0.91–1.98)
Paternal 108 (0.5) 104 (0.1) 2.42 (1.80–3.25)***

ASD Maternal 17 (0.1) 15 (0.02) 3.28 (1.56–6.87)** 0.90 (0.26–3.09)
Paternal 8 (0.04) 8 (0.01) 3.27 (1.19–9.01)*

Conduct disorder Maternal 75 (0.3) 55 (0.1) 2.94 (2.01–4.29)*** 1.22 (0.75–1.98)
Paternal 86 (0.4) 91 (0.1) 2.06 (1.49–2.86)***

Learning and coordination disorder Maternal 68 (0.3) 72 (0.1) 2.39 (1.68–3.40)*** 1.31 (0.83–2.08)
Paternal 77 (0.4) 113 (0.2) 1.84 (1.34–2.53)***

Intellectual disability Maternal 56 (0.3) 42 (0.1) 3.41 (2.23–5.22)*** 1.95 (1.11–3.42)*
Paternal 54 (0.2) 66 (0.1) 1.62 (1.10–2.40)*

Models were adjusted for maternal age, paternal age, maternal SES, marital status, smoking, previous births, weight for gestational age, maternal immigrant status and 
paternal immigrant status. Cases vs. Controls models were also adjusted by the other parent's any psychiatric disorder. OR: adjusted odds ratio; CI: Confidence interval.

* p < .05.
** < .01.
*** p < .001.

Table 3 
Association between any parental psychiatric diagnoses and offspring's anxiety subcategories across gender.

Boys Girls

Cases 
N = 9427

Controls 
N = 32,449

Cases 
N = 12,244

Controls 
N = 39,965

Anxiety disorders N (%) N (%) aAdjusted OR (95 % CI) N (%) N (%) aAdjusted OR (95 % CI)

Specific phobia 1294 (13.7) 4478 (13.8) b1.48 (1.15–1.91)* 1226 (10) 3956 (10) b1.48 (1.14–1.92)*
Only mother 248 (19.2) 432 (9.6) 2.50 (2.07–3.02)*** 238 (19.4) 359 (9.1) 2.81 (2.31–3.43)***
Only father 174 (13.4) 409 (9.1) 1.69 (1.37–2.08)*** 168 (13.7) 372 (9.4) 1.90 (1.54–2.34)***
Both parents 122 (9.4) 135 (3.01) 3.63 (2.75–4.80)*** 112 (9.1) 88 (2.2) 4.55 (3.33–6.22)***

Social phobia 765 (8.1) 2623 (8.1) b1.14 (0.83–1.56) 1121 (9.2) 3636 (9.1) b1.67 (1.26–2.19)***
Only mother 128 (16.7) 258 (9.8) 2.16 (1.68–2.77)*** 205 (18.3) 310 (8.5) 2.72 (2.21–3.35)***
Only father 131 (17.1) 273 (10.4) 1.90 (1.48–2.43)*** 144 (12.8) 359 (9.9) 1.63 (1.31–2.04)***
Both parents 60 (7.8) 71 (2.7) 3.12 (2.11–4.60)*** 103 (9.2) 83 (2.3) 4.81 (3.47–6.66)***

Generalized anxiety 951 (10.1) 3307 (10.2) b2.02 (1.52–2.69)*** 1106 (9) 3611 (9) b1.73 (1.31–2.28)***
Only mother 237 (24.9) 300 (9.1) 4.24 (3.40–5.27)*** 236 (21.3) 310 (8.6) 3.77 (3.06–4.66)***
Only father 131 (13.8) 313 (9.5) 2.10 (1.64–2.67)*** 155 (14.01) 348 (9.6) 2.18 (1.47–2.73)***
Both parents 113 (11.9) 88 (2.6) 5.88 (4.25–8.15)*** 136 (12.3) 118 (3.3) 5.64 (4.24–7.50)***

Separation anxiety 374 (3.9) 1254 (3.9) b2.80 (1.73–4.53)*** 268 (2.2) 865 (2.2) b2.21 (1.24–3.93)*
Only mother 101 (27) 113 (9) 4.95 (3.43–7.11)*** 64 (24) 75 (8.7) 4.46 (2.91–6.83)***
Only father 45 (12.03) 129 (11) 1.76 (1.17–2.65)* 32 (12) 88 (10.2) 2.02 (1.23–3.30)**
Both parents 36 (9.6) 35 (2.8) 4.43 (2.54–7.72)*** 32 (12) 26 (3) 7.93 (4.04–15.57)***

Panic disorder 488 (5.2) 1686 (5.2) b1.01 (0.67–1.52) 1191 (9.7) 3920 (9.8) b1.71 (1.30–2.25)***
Only mother 74 (15.2) 159 (9.4) 1.94 (1.40–2.68)*** 203 (17) 347 (8.8) 2.35 (1.92–2.88)***
Only father 80 (16.4) 166 (9.8) 1.92 (1.40–2.62)*** 143 (12) 390 (9.9) 1.37 (1.10–1.72)*
Both parents 39 (8) 56 (3.3) 3.30 (2.04–5.36)*** 85 (7.4) 84 (2.1) 3.88 (2.78–5.41)***

OR: Odds ratio; CI: Confidence interval.
a Adjusted for: maternal age, paternal age, maternal SES, maternal marital status, maternal smoking during pregnancy, number of previous births, weight for 

gestational age, parental immigration status.
b Adjusted OR comparing only mother versus only father. Missing values for anxiety disorders ranged between 9–100 for boys and 3–91 for girls.
* p < .05.
** p < .01.
*** P < .001.
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et al., 2013), bipolar (Arman et al., 2018) and substance use disorder 
(Bountress and Chassin, 2015). The components and complexity of 
family environment doubles when both parents suffer from any psy
chiatric disorder compared to a single parent, thus shaping the neuro
developmental outcome in children.

We found that maternal psychiatric disorder overall showed stronger 
association to offspring anxiety than paternal psychiatric disorder. Dis
orders such as maternal intellectual disability, personality disorder, bi
polar disorder, substance use disorder (SUD) and depression were 
especially associated to a heightened risk of anxiety among offspring. 
Consistent to our findings, it has been reported that intellectual 
disability as well as maternal personality disorder increased risk of 
anxiety among offspring (Sheerin, 1998; Pearson et al., 2018). Pearson 
et al. (2018) reported higher levels of maternal but not paternal 
dysfunctional personality traits associated with anxiety in offspring 
independently of other confounders. Mothers with personality disorders 
often exhibit impulsive and hostile behaviors along with over-reactive 
and inconsistent parenting (Chen and Johnston, 2007), and can result 
in behavioral issues such as anxiety disorder in their children. Similarly, 
previous research has consistently shown that children of parents with 
bipolar disorder, especially when both parents were affected, have a 
significantly heightened risk of developing anxiety disorders, with those 
having mothers with the bipolar being nearly three times more likely to 
be diagnosed (Park et al., 2015; Lau et al., 2018; Kendler et al., 2022; 
Bastos et al., 2022; Birmaher et al., 2009). This could possibly be due to 
the genetic correlation, as significant genetic overlaps have been found 
between anxiety and bipolar disorders (Kendler et al., 2022).

We also found a strong association between maternal SUD and 
anxiety disorders in offspring. This suggests that substance abuse 
possibly impairs parents' ability to form healthy relationships with their 
children and could lead to emotional and behavioral issues in children, 

including internalizing problems (Lander et al., 2013). A Swedish study 
further supports this by linking parental substance abuse with an 
increased risk of intellectual disability in offspring, which is significant 
as anxiety disorders are notably prevalent among individuals with in
tellectual disabilities (27–50 %) (Khemiri et al., 2023; Groves et al., 
2022). Additionally, maternal SUD can disrupt emotional regulation 
strategies crucial for mother-infant interactions, leading to emotional 
dysregulations in children (Punamäki et al., 2021). Our research further 
reveals that both maternal and paternal depression are linked to 
offspring anxiety, differing from previous findings that either focused 
solely on maternal depression (Ohannessian et al., 2005) or did not find 
a significant link with parental depression, except for specific phobia 
(Hirshfeld-Becker et al., 2012). However, we observed a stronger asso
ciation with maternal depression compared to paternal, corroborating 
reports that children of depressed mothers tend to exhibit higher anxiety 
levels (Silver et al., 2020). This could be due to stress-induced epigenetic 
changes in the offspring, which may alter gene regulation related to 
stress (Fitzgerald et al., 2020; Rogers et al., 2020). Such epigenetic 
changes, including DNA methylation and histone modifications, can 
have lasting effects (Richards, 2006; Talbert and Henikoff, 2006), and 
have been associated with anxiety disorders through changes in specific 
genes (Ziegler and Domschke, 2018). Additionally, intrauterine factors, 
particularly those affecting the hypothalamic-pituitary-adrenal (HPA) 
axis during early infancy, play a crucial role in cognitive development 
(Finegood et al., 2017). Stress induced HPA axis during pregnancy 
produces high level of cortisol potentially affecting fetal brain devel
opment, increasing the risk of internalizing disorders (Lester et al., 
2013). The stressful environments created by depressive symptoms in 
mothers can profoundly impact children (Delagneau et al., 2023) and 
exposure to maternal depression during pregnancy also significantly 
increases the likelihood of child maltreatment, resulting in anxiety 
(Plant et al., 2015).

Our study also noted biological sex specific risks, maternal psychi
atric disorders were associated with higher risk of separation anxiety 
and generalized anxiety in boys and social phobia and panic disorder in 
girls. While separation anxiety tends to run in families (Manicavasagar 
et al., 2001), factors such as parental intrusiveness and over
protectiveness might contribute to these outcomes (Wood, 2006; Stone 
et al., 2015; Orgilés et al., 2018). Prevalence of panic disorder is higher 
in girls, and familial factors, as well as an overprotective family envi
ronment, may serve as psychological vulnerability factor for panic dis
order (Joyce et al., 1989; Hettema, 2008; Schneider et al., 2009; Vizard 
et al., 2018).

The number of parents with childhood onset diagnosis in our study 
was relatively small and we did not observe significant difference in 
maternal and paternal childhood onset disorder and their association 
with offspring anxiety. We also did not observe differences in the asso
ciations between offspring anxiety and parental psychiatric diagnoses 
given before or after childbirth, this could also be suggestive more to
wards environmental transmission of anxiety disorders.

The major strength of our study is that the sample was population 
based, and the population-based case-controls studies minimize the 
probabilities of recall bias. Besides, our data was drawn from different 
national databases which enabled us to capture large sample of cases 
with anxiety disorder, parents with wide range of psychiatric disorder 
diagnoses and account for different covariates. The healthcare services 
in Finland are universally available and financed by the state or local 
municipalities, and children are not subject to the generally modest 
patient fees. As a result, it is likely that most children experiencing 
anxiety would have accessed the public healthcare system. However, 
certain limitations should be considered in interpreting our findings. 
This was a register-based study which means it didn't represent every 
case of anxiety disorder among the Finnish population. This study in
cludes the anxiety cases that sought specialized health care services and 
likely to represent more severe cases of anxiety disorders. Although 
Finnish children regularly attend child health clinics where routine 

Table 4 
Association between parental psychiatric diagnoses registered before and after 
childbirth and offspring anxiety disorder.

Before birth vs. 
Never

After birth vs. 
Never

Before birth 
vs. After birth

Adjusted OR 
(95 % CI)

Adjusted OR 
(95 % CI)

Adjusted OR 
(95 % CI)

Psychotic 
disorder

Maternal 2.51 
(2.01–3.12)***

2.86 
(2.54–3.22)***

0.88 
(0.68–1.12)

Paternal 1.82 
(1.46–2.27)***

2.18 
(1.91–2.48)***

0.84 
(0.65–1.08)

Bipolar 
disorder

Maternal 1.93 
(0.93–4.03)

3.36 
(2.99–3.78)***

0.58 
(0.27–1.21)

Paternal 2.05 
(1.13–3.71)*

1.82 
(1.57–2.10)***

1.13 
(0.61–2.08)

Depression Maternal 3.04 
(2.64–3.52)***

2.77 
(2.64–2.91)***

1.10 
(0.95–1.27)

Paternal 1.74 
(1.49–2.02)***

1.80 
(1.69–1.91)***

0.97 
(0.82–1.13)

Personality 
disorder

Maternal 3.42 
(2.73–4.29)***

3.95 
(3.58–4.36)***

0.87 
(0.68–1.11)

Paternal 1.98 
(1.75–2.25)***

2.10 
(1.86–2.38)***

0.94 
(0.79–1.12)

Anxiety 
disorders

Maternal 2.64 
(2.19–3.18)***

2.39 
(2.22–2.56)***

1.11 
(0.91–1.35)

Paternal 1.91 
(1.66–2.21)***

1.91 
(1.73–2.11)***

1.00 
(0.84–1.19)

Substance 
use 
disorder

Maternal 2.15 
(1.79–2.58)***

2.43 
(2.23–2.64)***

0.89 
(0.73–1.08)

Paternal 1.76 
(1.56–1.99)***

1.65 
(1.55–1.76)***

1.07 
(0.93–1.22)

Models were adjusted for the other parent's any psychiatric disorder, maternal 
age, paternal age, maternal marital status, smoking during pregnancy, number 
of previous births, weight for gestational age; maternal immigration status, 
paternal immigration status; OR: Odds ratio, CI: Confidence interval.

* p < .05.
*** p < .001.
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screenings are conducted, the reliance on specialized service may 
overlook a certain portion of the population with anxiety disorders. Our 
analysis focused on subjects diagnosed between the ages six and twenty. 
This age restriction limits the applicability of our findings outside this 
age range as the developmental trajectory of anxiety disorders can vary 
significantly across life stages. Most of the cases analyzed in our study 
were unspecified anxiety disorders. This lack of specificity restricts to 
draw a robust conclusion regarding the association between parental 
psychiatric disorders and specific anxiety subgroup hence this should be 
cautiously interpreted. While our analysis included parental psychiatric 
disorders before and after the child's birth, it did not account for the 
possibility that parents may have been diagnosed with other psychiatric 
disorders at different points of time. This could obscure the true impact 
of parental mental health on offspring anxiety disorder. Additionally, we 
could not control for other potential confounders such as genetic and 
other biological factors, childhood adversities, (e.g. abuse, neglect, or 
exposure to violence), parenting practices and family dynamics through 
register data.

Given the limitations, longitudinal, multi-generational studies could 
provide deeper insights into hereditary and environmental influences, as 
well as integrating register-based data with self-reported measures, di
agnostics interviews, and other data sources could enhance the under
standing of anxiety disorders.

5. Conclusion

Our research adds to the current evidence that a wide range of 
parental psychiatric disorders are associated with offspring anxiety 
disorder. Maternal psychopathology showing stronger association un
derscores the importance of maternal mental health for child well-being. 
Given that parental psychopathology and behavior may impact child 
anxiety, it is important to develop prevention programs for at-risk 
children and develop family-based treatment programs.
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Punamäki, R.L., Flykt, M., Belt, R., Lindblom, J., 2021. Maternal substance use disorder 
predicting children’s emotion regulation in middle childhood: the role of early 
mother-infant interaction. Heliyon 7 (4), e06728. https://doi.org/10.1016/j. 
heliyon.2021.e06728.

Ramchandani, P., Psychogiou, L., 2009. Paternal psychiatric disorders and children’s 
psychosocial development. The Lancet 374 (9690), 646–653. https://doi.org/ 
10.1016/S0140-6736(09)60238-5.
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