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Abstract
This nationwide population-based register study examined the family and parental risk factors associated with offspring 
reactive attachment disorder (RAD). We identified 614 children diagnosed with RAD from the Finnish Care Register for 
Health Care and each case was matched with four controls. Univariate and multivariate models examined the associations 
between risk factors and RAD. In the multivariate model, offspring RAD was associated with only mother, only father and 
both parents having psychiatric diagnoses. Increased odds were observed for maternal smoking during pregnancy, single 
motherhood and paternal age ≥ 45 years. This study provides information on several parental adversities and offspring RAD 
that have important implications for public health, when planning early prevention and interventions in infant mental health.

Keywords Offspring reactive attachment disorder · Parental risk factors · Population-based study · Parental psychiatric 
disorders

Introduction

Infants become attached to their primary caregiver and seek 
comfort and protection when they are distressed or threat-
ened. This phenomenon is considered to be biologically 
pre-programmed and has emerged as a result of evolution-
ary pressures [1]. Bowlby defined attachment as a strong 
tendency to seek proximity with a primary caregiver, when 
frightened, tired or ill. The innate behaviors or social releas-
ers from infants, such as crying and smiling, stimulate the 
caregiving behavior in adults. This need of physical prox-
imity not only promotes the emotional security, but also 
ensures the infant’s protection and survival. Attachment 

develops during the first year of life, proceeding through 
various stages. Individual differences in attachment behavior 
can be assessed by strange situation procedure, developed 
by Ainsworth [2]. The continuous disruption of attachment 
between primary caregiver and infant may result in social 
and emotional difficulties [3]. The quality of attachment 
influences the child’s risk for psychiatric problems and dis-
orders, either as a protective factor or as a risk factor [4, 5].

The International Statistical Classification of Diseases 
and Related Health Problems—10th Revision (ICD-10), 
which was published in 1992, separates attachment disor-
ders into reactive attachment disorder (RAD) and disinhib-
ited attachment disorder, while the Diagnostic and Statis-
tical Manual of Mental Disorders—5th edition (DSM-5), 
published in 2013, separates attachment disorders into 
RAD and disinhibited social engagement disorder. The 
criteria for separating two distinct disorders were based 
on research in the last few decades that explained their dif-
ferences in phenotypic characteristics, correlates, courses 
and responses to interventions [6, 7]. RAD is characterized 
by ambivalence about seeking comfort from a caregiver, 
emotional withdrawal, lack of social approach, reduced 
positive affect and unexplained fear or irritability. While 
children with RAD display limited or no positive effects, 
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children with disinhibited attachment are intrusive, lack 
appropriate social and emotional boundaries and display 
socially disinhibited behavior with strangers [8, 9]. RAD 
needs to be distinguished from other psychopathologies 
that involve hypervigilance and behaviors associated with 
autism spectrum disorders. The differential diagnosis is 
often clarified by specific psychopathology to the patho-
logical attachment and the fact that notable improvements 
occur when the individual is placed in a more sensitive, 
protective caregiving environment [10, 11].

Reactive attachment disorder has mostly been studied 
in high-risk populations. Higher prevalence have been 
observed in high-risk populations i.e., 1.40% of children 
in a deprived area of the United Kingdom [12], 19.4% of 
children in foster care [13] and 38–40% of maltreated tod-
dlers in foster care [14]. Children who have experienced 
severe deprivation, neglect or insufficient caregiving face 
an increased risk of RAD [14, 15]. A study of twins in a 
general population suggested that harsh parenting behavior 
was associated with behaviors similar to attachment dis-
orders among children and that these associations might 
be mediated by both environment and genetics [16]. How-
ever, only the Relationship Problems Questionnaire was 
used to measure the behavior in that cohort, instead of 
validated interviews or detailed diagnostic examinations. 
RAD has been associated with an increased risk of comor-
bidity, including emotional, behavioral and learning dif-
ficulties [13, 17]. A study of maltreated toddlers in foster 
care examined maternal risk factors for offspring RAD, 
including lack of education, teenage pregnancies, intimate 
partner violence, criminal history, depressed moods, mal-
treatment as a child, psychiatric history and a history of 
substance abuse. Of those risk factors, any maternal psy-
chiatric history was associated with a 2.3-fold increased 
risk of offspring RAD [14].

To date, there has only been one nationwide popula-
tion-based study on risk factors for attachment disorders 
[18]. That Danish register-based study examined mothers 
and fathers with a history of homelessness and offspring 
attachment disorders, adjusting for parental age at birth 
and parental psychiatric disorders. However, the study 
found that attachment disorders were not separated into 
two distinct disorders and no other parental risk factors 
were examined.

This is the first nationwide register-based study to exam-
ine specific parental psychiatric diagnoses associated with 
offspring RAD. In addition, it examines several potential 
risk factors, including maternal smoking during pregnancy, 
socioeconomic status (SES), marital status, living in an 
urban area and parental age. Based on previous clinical stud-
ies on risk factors for RAD, we hypothesized that parental 
psychopathology and other risk factors would be associated 
with an increased risk of offspring RAD.

Methods

The Finnish perinatal study on RAD was a nationwide 
population-based study with a nested case control study 
design. The sampling population comprised 964,929 live 
singleton infants born in Finland between 1 January 1996 
and 31 December 2012. Information on the cases and con-
trols, and their parents, was collected from The Care Reg-
ister for Health Care (Care Register), The Finnish Central 
Population Register (Population Register) and The Finnish 
Medical Birth Register (Birth Register).

The Care Register contains the patient’s personal 
identity code, date of birth, sex, the dates of any medi-
cal admissions and discharges and any primary diagno-
ses at discharge, along with three subsidiary diagnoses. 
The Population Register contains basic information about 
Finnish citizens and permanent residents in Finland. It 
includes their name, personal identity code, address, citi-
zenship, native language, date of birth and date of death, 
if applicable. The Birth Register provides information on 
demographic characteristics. It contains comprehensive 
and standardized information for all births in Finland, cov-
ering the pregnancy, the prenatal period and the neonatal 
period up to age of 7 days. Information regarding the place 
of birth, the mother’s marital status, maternal smoking and 
maternal SES are also included in this register. These reg-
isters were linked together using the unique personal iden-
tity codes that have been provided to all Finnish residents 
since 1964. These registers, and how they link together, 
have previously been described [19–22].

Diagnosing RAD in Finland

Health care services in Finland are publicly funded and all 
children visit child health clinics for at least 15 periodic 
check-ups between birth and the age of seven. Most of 
the visits take place during the child’s first year of life. 
These check-ups are led by registered nurses and general 
practitioners, who can consult psychologists and social 
workers, if necessary. The clinics monitor, support and 
document the child’s physical, psychological and social 
development. More than 99.5% of families with children 
use these services [23]. After each visit, health care per-
sonnel document the child’s life circumstances, as well as 
their physical and psychosocial development. They also 
record the information about child’s family, day care or 
school. If a child is suspected of RAD or more unspecific 
problems of social functioning, a referral is made to spe-
cialized mental health services. There are 20 district hos-
pitals and five university hospitals who provide specialized 
mental health services in Finland [24] and one in eight 
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children from birth to 14 years visit specialized services 
for psychiatric or neurodevelopmental disorders [25]. The 
Finnish health care system draws on all information it can, 
when assessing children and these include the child, the 
family, daycare, schools and social services. They also 
examine the history of health check-ups, parent–child 
relationships and life events. Diagnostic information in 
the national registers are based on clinical diagnoses and 
they were recorded into the registers according to ICD-10 
criteria. All diagnoses are routinely registered in the Care 
Register by healthcare personnel.

In Finland, any diagnosis of RAD is performed in a child 
psychiatric clinic by a team of professionals including a 
child psychiatrist, psychologist and a social worker. The 
child is assessed together with primary caregivers, as well 
as individually, by several professionals and the findings 
are discussed by the team. Comprehensive interviews with 
parents, and often with personnel from the child’s daycare 
facility or school are conducted. In some cases, standardized 
tools, such as the Marschak Interaction Method [26, 27], the 
Parent Development Interview [28] and the Bayley Scales 
of Infant and Toddler Development [29] are used to assess 
parent–child interaction, including separation and reunion, 
and the child’s cognitive development. Thus, the child is 
observed in different surroundings, together with peers and 
adults.

Study Participants

Case Identification

We identified all live singleton infants born in Finland from 
1 January 1996 to 31 December 2012 and recorded in the 
Care Register with a diagnosis of RAD, with the ICD-10 
code F94.1. Children diagnosed with severe or profound 
mental retardation (F72 and/or F73) and pervasive develop-
mental disorders (F84) were excluded. A total of 614 cases 
were identified.

Control Identification

The controls in this study were live singleton infants born 
in Finland during the same time period, but without any 
diagnosis of RAD in the Care Register or severe or profound 
mental retardation (F72 and/or F73), pervasive developmen-
tal disorders (F84) or anxiety disorder (F 40–42 and/or F93). 
Each case was matched with four controls based on their 
date of birth (± 30 days) and sex. A total of 2423 controls 
were identified.

Children with severe or profound mental retardation 
were excluded among cases and controls because their ill-
ness would have made it difficult to assess RAD symptoms. 
Children with pervasive developmental disorders (PDD) 

were excluded to increase the reliability of RAD diagno-
ses, as PDD is an exclusion criterion for diagnosing RAD, 
according to ICD-10 [9]. Children with PDD display similar 
characteristics to RAD and, as a result, they could be misdi-
agnosed with RAD in the early years of life. Children with 
anxiety disorders were not included in the control group as 
this study was a sub-study of a larger sample of anxiety and 
trauma related disorders. Therefore children with anxiety 
disorders were not included in the initial sample.

Demographic Factors

Information on demographics were obtained from the Birth 
Register. Maternal age was divided into six categories (≤ 19, 
20–24, 25–29, 30–34, 35–39, ≥ 40) and paternal age was 
divided into seven categories (≤ 19, 20–24, 25–29, 30–34, 
35–39, 40–44 and ≥ 45). Maternal SES was categorized 
into upper white collar workers, lower white collar workers, 
blue collar workers and other workers. The classification of 
maternal SES was primarily based on occupational status. 
Upper white collar workers included upper clerical work-
ers, such as managers, experts in their field and teachers. 
Lower white collar workers included lower clerical workers 
such as people doing office work who did not fall into the 
previous category. Blue collar workers included those with 
manual jobs and others included people running their own 
businesses and people who were not engaged in the labor 
force, such as students, homemakers and unemployed peo-
ple. Women who reported they were in education, rather 
than doing a job, were classified as upper white collar work-
ers if they graduated from university and lower white collar 
workers if they had a vocational degree, which was lower 
than a university degree. Marital status was categorized as 
either single or married/in a relationship and residence was 
categorized as urban, semi-urban or rural.

Lifestyle Related Factors

Information on maternal smoking was obtained from the 
Birth Register and dichotomized as yes or no.

Parental Psychiatric Diagnoses

Information on parental psychiatric diagnoses were derived 
from Care Register. Parents were followed up from January 
1969 to December 2012. We used two different kinds of cat-
egorization for parental psychiatric diagnosis. First, parental 
psychiatric diagnoses were aggregated and categorized as 
only mother, only father, both the mother and father and 
no psychiatric diagnoses. This categorization was included 
with other risk factors in the multivariate analyses. Second, 
maternal and paternal adulthood-onset psychiatric disor-
ders were examined separately in the following categories 
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as present (score of 1) or absent (score of 0): schizophrenia 
and schizoaffective disorders; other psychoses; bipolar dis-
orders; depression; anxiety disorders; personality disorders 
and alcohol and drug addiction/abuse. If a parent was diag-
nosed with schizophrenia or a schizoaffective disorder, he 
or she would not be assigned to any of the other categories. 
This hierarchical model was applied because schizophrenia 
and schizoaffective disorders are distinctly severe chronic 
conditions that cause impairment. In other cases, a parent 
could be assigned to several diagnostic categories. A similar 
method of categorization has been used in previous stud-
ies [30, 31]. In addition, different combinations of maternal 
and paternal adulthood-onset psychiatric disorders were also 
studied.

Psychiatric Comorbidity

The Care Register was used to obtain all psychiatric diag-
noses among RAD cases according to the following ICD-
10 codes. The comorbidities with RAD were examined for: 
attention deficit hyperactivity disorder (F90), emotional 
disorders with onset specific to childhood (F93), learning 
and coordination disorders (F80–F83), conduct and opposi-
tional disorders (F91–F92), tic disorders (F95), elective mut-
ism (F94.0), disinhibited attachment disorder of childhood 
(F94.2), depression (F32, F33, F34, F38, F39), obsessive 
compulsive disorder (F42) and reaction to severe stress and 
adjustment disorders (F43).

Statistical Analysis

Univariate analysis using conditional logistic regression was 
used to examine the associations between potential risk fac-
tors, including parental psychopathology, maternal smok-
ing, maternal age, paternal age, maternal SES, marital status 
and residence and offspring RAD. The variables shown to 
be significantly associated with offspring RAD in the uni-
variate analyses were selected for the multivariate analyses 
using conditional logistic regression. The limit of signifi-
cance for selecting variables for the multivariate analyses 
was p < 0.1. The association between offspring RAD to the 
exposure was reported as an odds ratio (OR) and two-sided 
95% confidence interval (95% CI). The level of significance 
was p < 0.05.

Maternal and paternal adulthood-onset psychiatric diag-
noses were examined separately as present or absent for 
schizophrenia and schizoaffective disorders, other psycho-
ses, bipolar disorders, depression, anxiety disorders, person-
ality disorders and alcohol and drug addiction/abuse. The 
association between each maternal and paternal adulthood-
onset psychiatric disorder, and RAD was adjusted for the 
potential risk factors that were shown to be significantly 
associated with offspring RAD in the multivariate analysis 

(p < 0.1). Conditional logistic regression analyses were used 
and the associations were reported as odds ratios (OR) and 
two-sided 95% confidence intervals (95% CI). The level of 
significance was p < 0.05.

In the additional analyses, the frequencies of different 
combinations of maternal and paternal adulthood-onset 
psychiatric diagnoses were examined among the cases and 
controls and were reported as percentages.

The RAD cases were stratified into two groups: RAD with 
any comorbid psychiatric diagnoses (at least one comor-
bid psychiatric disorder) and RAD without any comorbid 
psychiatric diagnoses. The conditional logistic regression 
analyses were used to examine the associations between 
parental risk factors and each stratified group. The results 
were reported as ORs and two-sided 95% CIs. The level of 
significance was p < 0.05.

The statistical analyses were performed with SAS sta-
tistical software, version 9.4 (SAS Institute Inc, Cary, NC, 
USA).

Results

The mean age at diagnosis of RAD was 7.36 years, with 
a standard deviation (SD) of 3.0  years and a range of 
0–16 years. Of the 614 cases, 61% were male. The cumu-
lative incidence of RAD cases treated in specialized 
health care services over the 16-year period (1996–2012) 
was 6.38/10,000 births: 7.38/10,000 among males and 
4.92/10,000 among females.

Table 1 shows the univariate and multivariate models for 
the risk factors. Increased odds for RAD were associated 
with a maternal diagnosis of a psychiatric disorder (OR 8.82, 
95% CI 5.87–13.26) and a paternal diagnosis of a psychiatric 
disorder (OR 5.60, 95% CI 3.56–8.82). Similarly, the odds 
for the child having RAD were significantly increased when 
both parents were diagnosed with any psychiatric disorders 
(OR 51.47, 95% CI 31.50-84.11) when compared to only 
mothers (p < 0.001) or only fathers (p < 0.001). Increased 
odds of having RAD were also associated with maternal 
smoking during pregnancy (OR 2.34, 95% CI 1.67–3.28), 
single motherhood (OR 2.18, 95% CI 1.29–3.66) and 
advanced paternal age (OR 2.85, 95% CI 1.32–6.14).

As shown in Table 2, all the psychiatric disorders in 
both the mothers and fathers were associated with offspring 
RAD, namely schizophrenia and schizoaffective disorders, 
psychoses, bipolar disorder, depression, anxiety disorder, 
personality disorder and alcohol and drug addiction/abuse. 
The strength of the associations between parental psycho-
pathology and offspring RAD is highlighted by the fact 
that 40.39% of the mothers of cases were diagnosed with 
depression (controls 7.22%), 19.38% with anxiety disor-
ders (controls 2.97%), 22.48% with personality disorders 
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(controls 1.20%) and 34.20% with alcohol and drug addic-
tion/abuse (controls 1.65%). Similarly, among the fathers of 
cases, 24.19% had depression (controls 4.32%), 10.04% had 
anxiety disorders (controls 2.29%), 13.62% had personality 

disorders (controls 1.58%) and 38.71% had alcohol and drug 
addiction/abuse (controls 3.45%).

In the additional analysis (Table 3), different combinations 
of maternal and paternal psychopathology were examined. 

Table 1  Univariate and multivariate models for the association between parental risk factors and RAD

OR odds ratio, CI confidence interval, SES socioeconomic status
a 19 Cases and 78 controls missing
b 3 Cases and 10 controls missing
c 56 Cases and 17 controls missing

Cases (n = 614) n (%) Controls (n = 2423) 
n (%)

Univariate OR (95% 
CI)

P value Multivariate OR (95% 
CI)

P value

Psychopathology
 Only mothers 181 (29.48) 254 (10.48) 16.80 (11.93–23.65) < 0.001 8.82 (5.87–13.26) < 0.001
 Only fathers 83 (13.52) 199 (8.21) 9.19 (6.26–13.48) < 0.001 5.60 (3.56–8.82) < 0.001
 Both 268 (43.65) 70 (2.89) 86.05 (56.75-130.48) < 0.001 51.47 (31.50-84.11) < 0.001
 None 82 (13.36) 1,900 (78.42) Reference Reference

Maternal  smokinga

 Yes 328 (55.13) 351 (14.97) 6.72 (5.46–8.27) < 0.001 2.34 (1.67–3.28) < 0.001
 No 267 (44.87) 1,994 (85.03) Reference Reference

Maternal SES
 Upper white collar 

workers
26 (4.23) 398 (16.43) Reference Reference

 Lower white collar 
workers

128 (20.85) 1,014 (41.85) 1.93 (1.24-3.00) 0.003 0.91 (0.49–1.67) 0.760

 Blue collar workers 134 (21.82) 371 (15.31) 5.86 (3.73–9.20) < 0.001 1.84 (0.96–3.52) 0.063
 Others 200 (32.57) 439 (18.12) 7.36 (4.74–11.43) < 0.001 1.36 (0.70–2.66) 0.360
 Unknown 126 (20.52) 201 (8.30) 10.48 (6.57–16.73) < 0.001 2.62 (1.30–5.33) 0.007

Marital status
 Single 115 (18.73) 104 (4.29) 6.07 (4.51–8.18) < 0.001 2.18 (1.29–3.66) 0.003
 Married/in a relation-

ship
392 (63.84) 2,138 (88.24) Reference Reference

 Unknown 107 (17.43) 181 (7.47) 3.19 (2.44–4.17) < 0.001 1.41 (0.88–2.26) 0.148
Residenceb

 Urban 438 (71.68) 1,542 (63.90) 1.54 (1.20–1.98) < 0.001 1.49 (0.99–2.25) 0.053
 Semi-urban 85 (13.91) 392 (16.24) 1.18 (0.84–1.64) 0.326 1.23 (0.72–2.11) 0.443
 Rural 88 (14.40) 479 (19.85) Reference Reference

Maternal age
 ≤ 19 81 (13.18) 68 (2.81) 5.83 (4.02–8.45) < 0.001 1.59 (0.76–3.30) 0.214
 20–24 178 (28.99) 396 (16.34) 2.36 (1.83–3.04) < 0.001 1.49 (0.92–2.40) 0.100
 25–29 141 (22.96) 731 (30.17) Reference Reference
 30–34 113 (18.40) 769 (31.74) 0.76 (0.58–0.99) 0.043 0.91 (0.57–1.43) 0.684
 35–39 78 (12.70) 363 (14.98) 1.15 (0.84–1.56) 0.373 0.88 (0.49–1.56) 0.662
 ≥ 40 23 (3.75) 96 (3.96) 1.18 (0.72–1.93) 0.498 0.61 (0.25–1.47) 0.270

Paternal  agec

 ≤ 19 25 (4.48) 27 (1.12) 3.85 (2.12–6.98) < 0.001 0.85 (0.28–2.57) 0.772
 20–24 118 (21.15) 222 (9.23) 2.30 (1.71–3.08) < 0.001 0.84 (0.50–1.40) 0.509
 25–29 143 (25.63) 647 (26.89) Reference Reference
 30–34 99 (17.74) 775 (32.21) 0.58 (0.44–0.77) < 0.001 0.67 (0.42–1.07) 0.095
 35–39 87 (15.59) 479 (19.91) 0.80 (0.60–1.08) 0.143 0.97 (0.57–1.65) 0.925
 40–44 42 (7.53) 174 (7.23) 1.10 (0.74–1.62) 0.641 1.16 (0.56–2.40) 0.688
 ≥ 45 44 (7.89) 82 (3.41) 2.45 (1.61–3.72) < 0.001 2.85 (1.32–6.14) 0.007
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As shown in this table, 20.03% of those with RAD had both 
parents diagnosed with alcohol and drug addiction/abuse (con-
trols 0.25%), 17.43% had mothers diagnosed with depression 
and fathers with alcohol and drug addiction/abuse (controls 
0.66%) and 10.75% had both parents diagnosed with depres-
sion (controls 0.83%).

A total of 484 (78.82%) cases had at least one comorbid 
psychiatric diagnoses. The most common comorbid diagno-
ses were conduct and oppositional disorders (35.34%), learn-
ing and coordination disorders (29.64%), attention deficit 
hyperactivity disorder (23.94%), emotional disorders with 
onset specific to childhood (21.66%), reaction to severe stress 
and adjustment disorders (15.80%) and depression (10.75%). 
When we stratified the RAD cases into RAD with any comor-
bid psychiatric diagnoses (at least one comorbid psychiatric 
disorder) and RAD without any comorbid psychiatric diagno-
ses, the overall associations between parental risk factors and 
each stratified group remained significant, except residence 
(data available on request).

Discussion

This study had three main findings. First, it showed strong 
associations between parental psychopathology and off-
spring RAD, in particular increased odds of RAD when 
both parents had a psychiatric diagnosis. Second, smok-
ing during pregnancy was associated with offspring RAD. 
Third, single motherhood and advanced parental age were 
independently associated with RAD.

Both maternal and paternal psychiatric diagnoses were 
associated with increased risks of offspring RAD. The 
risk of being diagnosed with RAD was particularly high 
when both parents had a psychiatric diagnosis. These find-
ings support similar clinical observations in an earlier non 
population-based sample [14]. Findings from a twin study 
suggested the influence of both genes and environment 
in the development of attachment disorder behavior [16]. 
Secure attachment requires predictability and sensitivity 

Table 2  Unadjusted and adjusted association for parental specific psychopathology and RAD

OR odds ratio, CI confidence interval
a Adjusted for marital status, urbanity, maternal smoking, SES and paternal age [p < 0.1 in multivariate model (Table 1)]

Cases (n = 614) n (%) Controls 
(n = 2423) n (%)

Unadjusted OR (95% CI) P value Adjusteda OR (95% CI) P value

Schizophrenia and schizoaffective
 Maternal 44 (7.17) 7 (0.29) 24.63 (11.09–54.70) < 0.001 13.17 (5.37–32.30) < 0.001
 Paternal 20 (3.58) 7 (0.29) 11.20 (4.73–26.50) < 0.001 8.64 (3.08–24.25) < 0.001

Other psychoses
 Maternal 46 (7.49) 13 (0.54) 14.86 (7.87–28.08) < 0.001 12.18 (5.18–28.60) < 0.001
 Paternal 28 (5.02) 13 (0.54) 9.14 (4.65–18.00) < 0.001 7.45 (3.13–17.73) < 0.001

Bipolar disorder
 Maternal 42 (6.84) 16 (0.66) 11.62 (6.34–21.31) < 0.001 8.96 (4.12–19.48) < 0.001
 Paternal 18 (3.23) 14 (0.58) 5.78 (2.77–12.02) < 0.001 5.05 (1.89–13.51) 0.001

Depression
 Maternal 248 (40.39) 175 (7.22) 9.21 (7.19–11.80) < 0.001 7.46 (5.38–10.35) < 0.001
 Paternal 135 (24.19) 104 (4.32) 6.60 (4.95–8.80) < 0.001 5.05 (3.54–7.21) < 0.001

Anxiety disorders
 Maternal 119 (19.38) 72 (2.97) 7.90 (5.73–10.90) < 0.001 5.65 (3.71–8.61) < 0.001
 Paternal 56 (10.04) 55 (2.29) 4.60 (3.10–6.83) < 0.001 3.48 (2.13–5.70) < 0.001

Personality disorders
 Maternal 138 (22.48) 29 (1.20) 25.07 (15.83–39.71) < 0.001 17.93 (9.98–32.18) < 0.001
 Paternal 76 (13.62) 38 (1.58) 8.77 (5.82–13.22) < 0.001 6.0 (3.62–9.90) < 0.001

Alcohol and drug addiction/abuse
 Maternal 210 (34.20) 40 (1.65) 30.69 (20.41–46.16) < 0.001 18.07 (10.90–29.97) < 0.001
 Paternal 216 (38.71) 83 (3.45) 17.28 (12.51–23.86) < 0.001 8.81 (6.07–12.78) < 0.001
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to the child’s needs [32] and parental psychopathology 
has been associated with insecure attachment in children 
[33]. For example, parental depression has been associ-
ated with both withdrawn and intrusive parental behavior 
[34] and insensitive parenting, particularly neglectful or 
abusive caregiving. It has also has been associated with 
poor regulation of infant physiology and disturbances in 
development related to social behavior and threat process-
ing [35, 36]. These negative effects may become stronger 
when both parents have psychiatric disorders than when a 
single parent has a psychiatric disorder, as the other par-
ent can compensate for the affected partner’s difficulties.

In our study, the most common psychiatric diagnoses 
in parents with children with RAD were alcohol and drug 
addiction/abuse and depression. There are several possible 
mechanisms that could explain the association with parental 
substance use, including effects on the infants’ development, 
either through direct exposure in utero [37] or harsh parent-
ing behavior [38]. For example, one study reported that the 
children of parents who abused substances were more likely 
to experience physical and sexual abuse [39] and, therefore, 
might be exposed to foster care and institutional rearing or 
repeated changes in caregiving behavior. Other studies found 
that RAD was more likely to be detected among children 

Table 3  Frequencies of different combinations of maternal and paternal psychopathology

No diagnostic hierarchy was followed in parental psychiatric diagnoses and a single patient could have been included in several diagnostic cat-
egories. Cases (N = 614); Controls (N = 2423)

Maternal

Schizophrenia Psychoses Bipolar disorder Depression

Cases (n, %) Controls (n, %) Cases (n, %) Controls (n, %) Cases (n, %) Controls (n, %) Cases (n, %) Controls (n, %)

Paternal
 Schizophrenia 4 (0.65) 0 (0) 8 (1.30) 1 (0.04) 0 (0) 0 (0) 7 (1.14) 1 (0.04)
 Psychoses 7 (1.14) 0 (0) 11 (1.79) 1 (0.04) 4 (0.65) 0 (0) 19 (3.09) 5 (0.21)
 Bipolar disorder 0 (0) 0 (0) 2 (0.33) 1 (0.04) 3 (0.49) 0 (0) 9 (1.47) 4 (0.17)
 Depression 7 (1.14) 0 (0) 17 (2.77) 1 (0.04) 13 (2.12) 1 (0.04) 66 (10.75) 20 (0.83)
 Anxiety disor-

ders
2 (0.33) 0 (0) 5 (0.81) 1 (0.04) 3 (0.49) 1 (0.04) 24 (3.91) 8 (0.33)

 Personality 
disorders

3 (0.49) 0 (0) 13 (2.12) 1 (0.04) 6 (0.98) 0 (0) 40 (6.51) 5 (0.21)

 Alcohol and 
drug addic-
tion/abuse

15 (2.44) 0 (0) 31 (5.05) 2 (0.08) 17 (2.77) 0 (0) 107 (17.43) 16 (0.66)

 No any psychi-
atric diagnosis

65 (10.58) 23 (0.95) 81 (13.19) 32 (1.32) 75 (12.21) 32 (1.32) 139 (22.63) 147 (6.06)

Maternal

Anxiety disorders Personality disorders Alcohol and drug addiction/
abuse

No any psychiatric diagnosis

Cases (n, %) Controls (n, %) Cases (n, %) Controls (n, %) Cases (n, %) Controls (n, %) Cases (n, %) Controls (n, %)

Paternal
 Schizophrenia 2 (0.33) 0 (0) 7 (1.14) 0 (0) 5 (0.81) 0 (0) 4 (0.65) 5 (0.20)
 Psychoses 9 (1.47) 1 (0.04) 11 (1.79) 0 (0) 12 (1.95) 1 (0.04) 9 (1.46) 12 (0.49)
 Bipolar disorder 6 (0.98) 0 (0) 3 (0.49) 1 (0.04) 7 (1.14) 0 (0) 10 (1.62) 11 (0.45)
 Depression 35 (5.70) 8 (0.33) 44 (7.17) 4 (0.17) 68 (11.07) 5 (0.21) 33 (5.37) 78 (3.22)
 Anxiety disor-

ders
12 (1.95) 2 (0.08) 11 (1.79) 1 (0.04) 28 (4.56) 1 (0.04) 16 (2.60) 44 (1.81)

 Personality 
disorders

19 (3.09) 3 (0.12) 25 (4.07) 2 (0.08) 38 (6.19) 4 (0.17) 20 (3.25) 30 (1.23)

 Alcohol and 
drug addic-
tion/abuse

60 (9.77) 7 (0.29) 62 (10.10) 2 (0.08) 123 (20.03) 6 (0.25) 51 (8.30) 58 (2.39)

 No any psychi-
atric diagnosis

91 (14.82) 73 (3.01) 100 (16.28) 39 (1.61) 104 (16.93) 43 (1.77) 138 (22.47) 1917 (79.11)
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living in adverse caregiving environments or with severe 
deprivation [14, 15]. In addition, assortative mating has been 
shown to increase the likelihood that a mother with a par-
ticular psychiatric illness will have a spouse who also has a 
psychiatric disorder or a family history of psychiatric illness 
[40]. These findings add to the existing evidence about the 
non-specificity of early childhood adversity and subsequent 
child psychopathology [41].

The effect of maternal smoking persisted after adjust-
ing for other risk factors, suggesting that smoking had an 
independent effect. Women who smoke heavily during preg-
nancy have been reported to have had a weaker attachment 
to their fetus [42]. It is likely that mothers who feel less 
attached to their growing baby are unable to regulate their 
smoking behavior because they lack motivation. In a Finnish 
study, children were significantly more likely to end up in 
foster care if their mothers smoked during pregnancy than 
if their mothers did not smoke [43]. There are several pos-
sible biological mechanisms that can underlie the effects of 
maternal smoking. Research on animals has suggested that 
prenatal nicotine exposure causes structural alterations in the 
brain reward system and leads to lower levels of dopamine 
being released into the ventral striatum [44, 45]. Similar 
findings have been observed in adolescents with prenatal 
exposure to maternal cigarette smoking [46]. Reduced acti-
vation in the ventral striatum has also been observed in chil-
dren who were diagnosed with RAD and had a history of 
severe maltreatment [47]. Furthermore, maternal smoking 
during pregnancy has been associated with a reduction in the 
volume of cortical gray matter in children [48], which has 
also been observed in children with RAD and children with 
a history of severe maltreatment [49]. Thus, it is not clear 
whether these findings were due to early adversity or the 
RAD phenotype. On the other hand, our findings may also 
be due to the likelihood that parental psychopathology has 
been associated with higher rates of smoking. Although we 
adjusted maternal smoking for maternal psychopathology, 
it is possible that less severe parental psychiatric diagnoses 
could have been underdiagnosed and may have contributed 
to this association.

The specific association that we discovered between 
advanced paternal age and offspring RAD has not previously 
been reported. It has been suggested that mechanisms related 
to de novo germline mutation [50, 51] and epigenetic altera-
tions [52] may underlie the effect that paternal age has on 
psychiatric disorders in their offspring. The inherited traits 
of parents with limited social interaction skills might result 
in delayed marriage and late fatherhood [53].

Our study had several limitations that need to be con-
sidered when interpreting the results. First, the mean age 
of the child that were diagnosed with RAD was 7.3 years. 
The RAD cases in this study were based on clinical 

diagnoses by specialized mental health services, meaning 
that there was usually a significant delay in getting a diag-
nosis. This was in line with our previous study, which was 
based on national registers and showed a delay of several 
years in getting a diagnosis of autism spectrum disorder 
[54]. Second, we used national registers to identify cases 
with RAD. Standardized interviews or scales designed 
and validated for diagnosing RAD among children would 
be more reliable than clinical diagnoses registered in the 
Care Register. However, although there are no uniformly 
recommended standardized interviews or scales to diag-
nose RAD in Finland, national registry diagnoses tend to 
be reliable in countries, like ours, which provide uniform 
training in psychiatry [55]. Third, because this was a reg-
ister-based study, it did not completely represent all the 
cases of RAD in the Finnish population. It only covered 
the cases that used specialized services and these may have 
been the more severe cases. Likewise, RAD cases treated 
in private health clinics were not recorded in the Care 
Register and children who did not use any public health 
services would not have been included in our study. There-
fore, we may have missed a number of undiagnosed or less 
severe cases. The control group may have included undiag-
nosed cases and that would have diminished the strength 
of the association. However, in Finland, all children visit 
child health clinics at least once a year before they start 
school at the age of seven. This increases the likelihood 
that a child with moderate or severe symptoms of psychi-
atric illness will be referred to specialized services for 
diagnostic assessment and registered in the Care Register. 
Furthermore, health care services in Finland are universal, 
they are financed by the state or municipalities and chil-
dren are exempt from the generally low patient fees. Thus, 
it is likely that the public health care system would have 
had contact with most of the children with RAD. Fourth, 
we did not have access to information about insufficient 
child care and child custody. In Finland, parents with 
alcohol and/or substance abuse were significantly more 
likely to have their children placed in early and long-term 
custody [56]. RAD is more likely to be detected among 
children with severe deprivation or living in adverse car-
egiving environments [15]. Therefore, the availability 
of this information would have provided a much clearer 
perspective of the parental characteristics associated with 
an increased risk of RAD. Finally, children with anxiety 
disorders were not included in the control group as this 
study was a sub-study of a larger sample of anxiety and 
trauma related disorders. Therefore children with anxiety 
disorders were not included in the initial sample. However, 
children with RAD might also have emotional symptoms 
that are similar to anxiety, including hopelessness, apathy, 
being afraid, withdrawal, ambivalence, and mood changes.
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Summary

This study provides information on several novel find-
ings on parental adversities and offspring RAD that have 
important implications when planning early prevention 
and interventions in infant mental health. Parental psy-
chopathology had an exceptionally strong association with 
offspring RAD and this was much higher than the levels 
previously demonstrated by studies based on Finnish reg-
isters on other childhood psychiatric disorders, such as 
autism [57] and attention deficit hyperactivity disorder 
[30]. The risk for offspring RAD was higher when both 
parents had a psychiatric disorder. The mechanisms behind 
these associations can be explained by genetic factors, 
adversities related to parenting and parental risk behavior 
exposing the fetal brain to substance use. It is likely that 
these factors interact with, and strengthen, each other. As 
secure attachment during early childhood is considered to 
be one of the key elements for good mental health later 
in life, it is important to identify and help parents with 
psychiatric problems to develop a positive environment 
for their child as early as the antenatal period.
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