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Background

A majority of adult psychiatric patients have suffered of psychiatric symptoms already during childhood or adolescence. Previous studies on continuity of mental health problems have included only children with diagnoses and thus missed symptomatic children without mental health service contact, or as in longitudinal cohort studies, have suffered from considerable losses of subjects during follow-up. The aim of the present study was to examine the association between multi-informant ratings of childhood psychiatric symptoms and cumulative incidences of diagnosed mental disorders in early adulthood in a large population-based cohort.





Methods

The original sample consisted of 6,017 Finnish children born in 1981. Parents and teachers completed the Rutter questionnaire, while the children completed the Children’s Depression Inventory (CDI) at the age of 8. The follow-up information was obtained from the Finnish Care Register for Health Care. Analyses were done with the Cox regression model.





Results

A total of 2,717 males (12.4%) and 2,683 females (12.8%) were diagnosed with a mental disorder in early adulthood. Parent-/teacher-reported high levels (above the 90th percentile) of conduct problems (males, Hazard Ratio (HR)=2.5, 95% CI=1.6-3.7; females, HR=1.5, 95% CI=1.01-2.1) and anxiety (males, HR=1.5, 95% CI=1.1-2.1, females, HR=1.7, 95% CI=1.2-2.4), and child self-reported depressive problems (males, HR=1.7, 95% CI=1.2-2.3; females, HR=1.6, 95% CI=1.1-2.2) were key predictors of any mental disorder in early adulthood. Conduct problems predicted psychotic disorders and substance-related disorders among males. Anxiety problems predicted psychotic disorders, anxiety, and depression. Child self-reported depressive problems predicted male depression. Attention-deficit hyperactivity disorder (ADHD) symptoms and low school performance did not predict any outcome in multivariate analyses. A non-nuclear family living situation at age 8 predicted most outcomes.





Conclusions

Adult-reported conduct and emotional problems in children, but not ADHD symptoms, independently predicted mental health service use and any psychiatric diagnosis in late adolescence and early adulthood, emphasizing the need for early identification of childhood mental health problems. Similarly, child self-reports of depressive problems already at age 8 predicted adult outcomes. Our findings emphasize the importance of multi-informant assessment and early targeted interventions for conduct and emotional problems in early school years.





Keywords: epidemiology, follow-up, childhood, predictors, psychiatric disorder




1 Introduction

Mounting evidence shows that psychopathology in childhood increases the risk for mental disorders in adulthood (1–4). In a birth cohort study published in 2003, Kim-Cohen et al. (5) reported that, of the adults who received intensive mental health care, 77.9% had received a psychiatric diagnosis before 18 years of age, and 60.3% before 15 years of age. According to a meta-analysis by Solmi et al. (6), the peak age for the onset of mental disorders is 14.5 years. These findings show that a majority of adult psychiatric patients have suffered of psychiatric symptoms in their childhood and adolescence, indicating that continuity among these disorders is considerable.

Continuity among psychiatric disorders does not only refer to the persistence of symptoms until adulthood. Research has shown that a childhood disorder can precede either the same disorder in its adult form (homotypic continuity) or a different disorder (heterotypic continuity). For example, childhood conduct disorder has been shown to strongly predict adult conduct problems and antisocial personality (1–3, 5, 7), and it is known that childhood depression often continues into adulthood (4, 5, 8). These trajectories represent homotypic continuity. On the other hand, several studies have shown that conduct disorder also predicts depression and anxiety in adulthood (1, 3, 5, 7, 9), and childhood depression and anxiety cross-predict each other (3–5, 7, 8) as well as bipolar disorder (10), indicating heterotypic continuity among these disorders. In the ALSPAC study, it was found that individuals who displayed early-onset persistent conduct problems throughout childhood were at greater risk “for almost all forms of later problems” (11).

During recent decades, the prevalence of psychiatric service use and childhood predictors of different disorders have been widely studied, providing empirical knowledge about developmental trajectories, child mental health associations with later adversities and unmet needs of early interventions. However, interpreting the results of these studies can involve some limitations. First, if the information about childhood psychopathology is obtained from registers only, individuals who would have needed services in childhood, but did not receive them, may not be accurately represented. On the other hand, longitudinal cohort studies provide information about the population-based rates of problems, but during the follow-ups, sample losses are often high and cause significant bias. Third, most population-based cohort studies evaluate childhood symptoms based on one informing perspective, usually that of the parents, while birth cohorts that include self-reports from parents, teachers, and children when the children are in early school years are rare.

The present birth cohort study draws from a cross-sectional epidemiological study based on parent, teacher and child reports from when the child was 8 years old and the monitoring of the individual’s specialized service use during late adolescence and early adulthood. The baseline data with a 97% participation rate is representative of Finland as a whole, and its linkage with a well-validated nationwide Finnish register data allows the unique possibility to examine childhood predictors of psychiatric service use. There are several important ongoing Nordic register studies, and some of them also include linkage with questionnaire (12–15). When compared to previous literature, the strengths of the present study were: 1) the sample is representative and nationwide; 2) the baseline sample has a very low attrition rate; 3) the nationwide questionnaire data is based on ratings by parents, teachers and children at a very early age of the child, i.e. when they were 8-year-olds; 4) the multi-informant questionnaire data has been linked with available national register data in adolescence and early adulthood, until age 29.

The aim of this study is to examine how childhood psychiatric problems predict specialized service use and psychiatric diagnoses. Our hypothesis, based on previous research, is that childhood conduct problems are strongly associated with service use and a wide range of psychiatric problems. We expect that internalizing problems show homotypic continuation.





2 Materials and methods



2.1 Participants

The study is a part of the multicenter “Finnish Nationwide 1981 Birth Cohort Study” (16). The population of the study consisted of all 60,007 Finnish children born in 1981 who were alive and living in Finland in 1989. A random sample of 6,017 children were invited to take part in the study in 1989, at the age of 8–9, representing approximately 10% of the population. Participants were recruited from all five university hospital areas in Finland (Helsinki, Turku, Tampere, Kuopio, and Oulu). The sample reflects good generalizability regarding the population (16).

Study procedures were implemented through the schools in November 1989, when the subjects attended the second grade in elementary school. Information was collected from three different sources: parents, teachers, and children. The study material was delivered to the teachers, who sent the parent questionnaires and information sheets via the children to their parents. The parents returned the questionnaire to the teacher in a sealed envelope. The participating children completed the questionnaire in a classroom setting. Thereafter, the teacher sent both child and parent questionnaires as well as the teacher questionnaires to the researchers.

Of the selected 6,017 children, 5,813 (96.7%) took part in the study in 1989. Individuals who are born Finnish citizens are assigned a unique Personal identification Number (PIN) at birth, and this number stays the same throughout their life, regardless of changes of name or place of residence. In this study sample from 1998 to 2009, the personal PINs of 5351 participants were linked with the Population register and the Care Register for Health Care. However, when the linkage was done 10 years after baseline collection, 7.7% (462 out of 6014) of PIN codes had not been documented at all or had been documented inappropriately. Therefore, these PIN codes were missing at random. The sample which was linked to registers was 5351 subjects (89.0% of the original 6014) (Figure 1).

[image: Flowchart depicting a study sample. Initial group is all Finnish children born in 1981 and alive in 1989, totaling 60,007. A 10% representative sample from 1989, aged 8-9, is 6,017. Out of these, a baseline sample of 5,813, involving child, parent, and teacher questionnaires, is obtained after excluding 70 unreachable and 134 who refused. The follow-up sample from 1998-2009, aged 16-29, numbers 5,351 after excluding 462 with lost or improperly documented PINs.]
Figure 1 | Flow chart of the study participants. PIN, personal identification number.




2.2 Ethics approval and consent to participate

The Joint Commission on Ethics of Turku University and Turku University Central Hospital, as well as the school authorities approved the research plan. The combined information from the questionnaires and the registry data was analyzed in such a way that no subject could be identified. Participation in the study was voluntary. The information sheet accompanied the questionnaire that was sent to the parents. According to the national regulations at that time, a completed parental questionnaire was considered to be informed consent for the child’s participation in the study.




2.3 Predictors at the age of eight

The study utilized a multi-informant approach (17). The Rutter’s parent questionnaire (RA2) (18) and teacher questionnaire (RB2) (19) were used to collect information from the parents and teachers. These questionnaires are commonly used in child psychiatric research (20). In previous Finnish studies, both scales have been validated (21), and the correlation between the parent and teacher scales has been shown to be moderate (22). The parent and teacher questionnaires include 31 and 26 items, respectively, and the answers are scored from 0 to 2 points. In addition to the total score scale, there are three subscales: the conduct scale, which screens for antisocial behavior; the ADHD (originally named hyperactivity) scale, which screens for restlessness and attention deficit symptoms; and the emotional scale (mostly measuring anxiety e.g. shyness, withdrawal, and other anxiety symptoms).

To measure child self-reported internalizing symptoms, the children completed the Children’s Depression Inventory (CDI) (23), which charts depressive symptoms between the ages of 7 and 17. The original English version of the CDI has shown good validity for assessing depressive symptoms among children (24) but insufficient discrimination from anxiety disorders (25). The CDI includes 27 items, which are scored from 0 to 2 points. In this study, the question concerning suicidal ideation was left out, based on the decision of the core research committee. It was considered unethical to include this question in the questionnaire, considering the young age of the participants. Therefore, the version used in this study had 26 items and a maximum score of 52 points.

The scores from the parent and teacher questionnaires were combined to generate pooled scores for the conduct, ADHD, and emotional subscales, whereas the total score for depression was based on the child self-report assessment alone. Because the ranges of potential scores for conduct, hyperactivity, and emotions were different for parents and teachers, the scales were standardized so that each informant would be given equal weight. The subscales used in this study were standardized separately within male and female samples. First, the subscales were standardized by subtracting the mean value of the scale from the observed value of the subject and dividing that by the standard deviation of the scale across raters. The pooled total subscale was created by combining the parent subscale scores with the corresponding teacher rating scores (26). If only the parent or the teacher information was available, but not both, the pooled scale was not generated for that subject. To generate easily interpretable measures of psychopathology, the results of the four scales were categorized as below the 50th percentile (absence of mental health problems), between the 50th and 90th percentile (low or moderate level of problems) and above the 90th percentile (high level of problems). Of note, the group below 50th percentile had 0 or 1 points in respective scales. As previous studies have found that even low or moderate levels of conduct problems and ADHD symptoms in childhood are associated with subsequent adverse outcomes, both low/moderate and high level of problems in childhood were analyzed in relation to the outcomes (27, 28). The cut-off points were sex-specific and based on the distribution of scores in the present sample.

Parents also answered questions about parental education level (12 years or more of education or a lower education level) and family structure (two biological parents or another constellation) as a part of the parent questionnaire. School performance was derived from the teacher report: answers depicting average and better than average performance were pooled and compared to that of poor performance.




2.4 Specialized service use for psychiatric disorders by the age of 29

The PIN codes of the participants were linked to data obtained from the Care Register for Health Care (CRHC) covering the period between 1 January 1998 and 31 December 2009, when the subjects were from 16 to 28 years old. Since 1998 the CRHC has included information from all visits in public outpatient clinics in Finland, not only inpatient data. For this reason, the follow-up started in 1998. The CRHC is maintained by the Institute of Health and Welfare, and it has been described in detail in previous publications (29, 30). In the CRHC, all visits are registered and diagnoses are made according to the International Classification of Diseases, the tenth revision (ICD-10). In this study, we only looked at main diagnoses. We included all subjects with outpatient visits or inpatient admissions in the register in the study, i.e. service use in both psychiatric and general hospitals was included. We focused on the following diagnostic groups: any psychiatric diagnosis (ICD-10 codes F00-F99); schizophrenia and other psychotic disorders (F20-F29); bipolar disorder (F30-F31); depression disorders (F32-F39); anxiety, stress-related, adjustment and somatoform disorders (F40-F48; abbreviated anxiety); eating disorders (F50); and substance use disorders (F10-F19).




2.5 Statistical analysis

Survival time was defined by the age of the subject in days. Events was defined as a subject’s first visit or admission to specialized services with the studied diagnosis. Observation of a subject’s data ended at the date they moved away from the country, the date of death, or the end of the follow-up on 31 December 2009. We used Cox proportional hazard regression models and we quantified the associations between the predictors and the outcomes with hazard ratios (HR) and their 95% confidence intervals. We calculated P-values using the Wald χ2 -test. In univariate analyses, we analyzed each predictor separately in a model. In multivariate analyses, we entered all defined predictors at once into the model.

We conducted a statistical analysis with SAS for Windows, version 9.4 TS1M5 (SAS Institute Inc., Cary, NC, USA).





3 Results

Table 1 shows the descriptive characteristics of the categorical explanatory variables at the age of 8, and prevalences of treated psychiatric disorder groups by age 29. According to Cox proportional hazard regression analysis, out of 2,717 males and 2,683 females, 12.4% and 12.8%, respectively, had at least one psychiatric disorder diagnosed in specialized services in adolescence or adulthood. The cumulative treatment prevalence for schizophrenia and other non-affective psychoses was 2.1% and 1.2% for males and females, respectively; for bipolar disorder it was 0.5% and 0.9%, for depression it was 4.7% and 6.3%, for anxiety disorders it was 5.0% and 5.6%, for substance use disorders it was 3.7% and 1.7%, and for eating disorders among females it was 1.8%. Due to the low number of male participants with an eating disorder (n<5), associations between childhood factors were only studied for females with an eating disorder.




Table 1 | Distribution of predictors at age 8 and psychiatric disorders diagnosed in specialized care between age 16 and 29a.


	Predictor
	Total
	Any psychiatric disorder
	Schizophrenia and non-affective psychoses
	Bipolar disorder
	Depression
	Anxiety disorders
	Substance-related disorders
	Eating disordersb


	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females
	Females


	No.
	No.
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)
	No. (%)



	Total sample
	2,717
	2,683
	336 (12.4)
	347 (12.8)
	57 (2.1)
	33 (1.2)
	13 (0.5)
	25 (0.9)
	127 (4.7)
	172 (6.3)
	135 (5.0)
	153 (5.6)
	101 (3.7)
	47 (1.7)
	48 (1.8)


	Parental education level


	 Upper secondary
	918
	901
	85 (9.3)
	107 (11.9)
	26 (2.8)
	14 (1.6)
	3 (0.3)
	8 (0.9)
	37 (4.0)
	53 (5.9)
	33 (3.6)
	41 (4.6)
	19 (2.1)
	10 (1.1)
	18 (2.0)


	 Lower
	1,658
	1,634
	228 (13.8)
	219 (13.4)
	26 (1.6)
	18 (1.1)
	9 (0.5)
	17 (1.0)
	84 (5.1)
	111 (6.8)
	95 (5.7)
	105 (6.4)
	71 (4.3)
	32 (2.0)
	26 (1.6)


	Family structure


	 Two biological parents
	2,180
	2,155
	232 (10.6)
	250 (11.6)
	37 (1.7)
	23 (1.1)
	10 (0.5)
	15 (0.7)
	95 (4.4)
	128 (5.9)
	97 (4.4)
	109 (5.1)
	61 (2.8)
	21 (1.0)
	38 (1.8)


	 Other
	433
	410
	89 (20.6)
	80 (19.5)
	16 (3.7)
	9 (2.2)
	2 (0.5)
	10 (2.4)
	29 (6.7)
	37 (9.0)
	32 (7.4)
	37 (9.0)
	35 (8.1)
	21 (5.1)
	8 (2.0)


	School performance


	 Average or better
	2,238
	2,338
	264 (11.8)
	295 (12.6)
	48 (2.1)
	30 (1.3)
	11 (0.5)
	23 (1.0)
	99 (4.4)
	150 (6.4)
	111 (5.0)
	134 (5.7)
	76 (3.4)
	39 (1.7)
	44 (1.9)


	 Poor
	423
	250
	68 (16.1)
	34 (13.6)
	9 (2.1)
	1 (0.4)
	2 (0.5)
	1 (0.4)
	27 (6.4)
	12 (4.8)
	23 (5.4)
	12 (4.8)
	24 (5.7)
	3 (1.2)
	0 (0.0)


	Conduct problems


	 <50th percentile
	1,338
	1,425
	104 (7.8)
	158 (11.1)
	16 (1.2)
	13 (0.9)
	2 (0.1)
	11 (0.8)
	45 (3.4)
	84 (5.9)
	47 (3.5)
	67 (4.7)
	20 (1.5)
	19 (1.3)
	20 (1.4)


	 50th-90th percentile
	999
	825
	144 (14.4)
	113 (13.7)
	29 (2.9)
	10 (1.2)
	7 (0.7)
	8 (1.0)
	50 (5.0)
	54 (6.5)
	59 (5.9)
	55 (6.7)
	48 (4.8)
	10 (1.2)
	20 (2.4)


	 >90th percentile
	265
	298
	76 (28.7)
	55 (18.5)
	12 (4.5)
	8 (2.7)
	3 (1.1)
	5 (1.7)
	29 (10.9)
	24 (8.1)
	25 (9.4)
	23 (7.7)
	29 (10.9)
	12 (4.0)
	5 (1.7)


	ADHD problems


	 <50th percentile
	1,297
	1,739
	116 (8.9)
	202 (11.6)
	25 (1.9)
	18 (1.0)
	5 (0.4)
	19 (1.1)
	52 (4.0)
	108 (6.2)
	44 (3.4)
	87 (5.0)
	28 (2.2)
	22 (1.3)
	32 (1.8)


	 50th-90th percentile
	1,025
	518
	138 (13.5)
	76 (14.7)
	21 (2.0)
	8 (1.5)
	5 (0.5)
	1 (0.2)
	43 (4.2)
	31 (6.0)
	58 (5.7)
	37 (7.1)
	43 (4.2)
	11 (2.1)
	7 (1.4)


	 >90th percentile
	260
	267
	65 (25.0)
	43 (16.1)
	11 (4.2)
	5 (1.9)
	2 (0.8)
	3 (1.1)
	28 (10.8)
	19 (7.1)
	26 (10.0)
	20 (7.5)
	24 (9.2)
	8 (3.0)
	4 (1.5)


	Emotional symptoms


	 <50th percentile
	1,487
	1,483
	138 (9.3)
	152 (10.2)
	21 (1.4)
	14 (0.9)
	7 (0.5)
	8 (0.5)
	51 (3.4)
	69 (4.7)
	59 (4.0)
	65 (4.4)
	46 (3.1)
	17 (1.1)
	24 (1.6)


	 50th-90th percentile
	817
	788
	123 (15.1)
	121 (15.4)
	22 (2.7)
	12 (1.5)
	4 (0.5)
	14 (1.8)
	49 (6.0)
	68 (8.6)
	42 (5.1)
	54 (6.9)
	31 (3.8)
	16 (2.0)
	16 (2.0)


	 >90th percentile
	288
	256
	59 (20.5)
	49 (19.1)
	13 (4.5)
	5 (2.0)
	1 (0.3)
	2 (0.8)
	23 (8.0)
	24 (9.4)
	28 (9.7)
	24 (9.4)
	18 (6.3)
	7 (2.7)
	5 (2.0)


	Self-reported depressive symptoms


	 <50th percentile
	1,449
	1,370
	135 (9.3)
	147 (10.7)
	27 (1.9)
	16 (1.2)
	6 (0.4)
	11 (0.8)
	48 (3.3)
	77 (5.6)
	56 (3.9)
	67 (4.9)
	40 (2.8)
	22 (1.6)
	28 (2.0)


	 50th-90th percentile
	885
	922
	124 (14.0)
	126 (13.7)
	21 (2.4)
	9 (1.0)
	6 (0.7)
	5 (0.5)
	46 (5.2)
	63 (6.8)
	60 (6.8)
	50 (5.4)
	32 (3.6)
	13 (1.4)
	10 (1.1)


	 >90th percentile
	312
	280
	70 (22.4)
	55 (19.6)
	9 (2.9)
	6 (2.1)
	1 (0.3)
	8 (2.9)
	32 (10.3)
	23 (8.2)
	19 (6.1)
	29 (10.4)
	26 (8.3)
	7 (2.5)
	6 (2.1)



a Bold face indicates a statistically significant predictor × sex interactions: conduct × sex predicting any psychiatric disorder (p <.001); hyperkinetic × sex predicting any psychiatric disorder (p <.001); conduct × sex predicting depression (p = .03); ADHD × sex predicting depression (p = .03); and conduct × sex predicting substance-related disorders (p = .02). Further analyses for these outcomes are sex-stratified.

b Frequencies and percentages are shown for females only, as only one male had been diagnosed with an eating disorder.




There were statistically significant interactions between conduct problems x sex (p<.001) and ADHD problems x sex (p<.001) with any psychiatric disorder, conduct problems x sex (p=.03) and ADHD problems x sex (p=.03) with depression, and finally conduct problems x sex with substance abuse disorders (p=.02). Further analysis of these outcomes was sex stratified.

Table 2 shows the unadjusted associations between family demographics, school performance, and child psychopathology at age 8 and having any or a specific psychiatric diagnosis in specialized services. Among both genders, all psychopathology domains at age 8 (conduct, ADHD, anxiety, self-reported depression) and living in a non-intact family were associated with having any psychiatric disorder in adulthood. A low parental education level and poor school performance were associated with any psychiatric disorder only among males. Overall, childhood psychopathology was associated with the most specific psychiatric diagnoses. However, distinctive from other psychiatric diagnostic groups, eating disorders were not associated with any childhood risk factors, including parental education level, family structure, school performance, and childhood psychopathology. Supplementary Table 1 shows that all the psychopathology domains were associated with specialized psychiatric service use when they were analyzed as linear scales. Similarly, to the categorical analysis, the presence of an eating disorder was the only outcome that was not predicted by any psychiatric problem at age 8.



Table 2 | Single predictor associations between variables at age 8 and psychiatric disorders diagnosed in specialized care between age 16 and 29a.


	
	Any psychiatric diagnosis
	Schizophrenia and non-affective psychoses
	Bipolar disorder
	Depression
	Anxiety disorders
	Substance-related disorders
	Eating disordersd


	Malesb
	Femalesb
	Both sexes
	Both sexes
	Malesb
	Femalesb
	Both sexes
	Malesb
	Femalesb
	Females
	


	Predictor
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)c
	HR (95% CI)c
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)c
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)c



	Sex


	 Male
	–
	–
	1.7 (1.1 - 2.6)
	0.5 (0.3 - 0.995)
	–
	–
	0.9 (0.7 - 1.1)
	–
	–
	–


	Parental education level


	 Lower than upper secondary
	1.5 (1.2 - 2.0)
	1.1 (0.9 - 1.4)
	0.6 (0.4 - 0.9)
	1.3 (0.6 - 2.6)
	1.3 (0.9 - 1.9)
	1.2 (0.8 - 1.6)
	1.5 (1.2 - 2.0)
	2.1 (1.3 - 3.5)
	1.8 (0.9 - 3.6)
	0.8 (0.4 - 1.4)


	Family structure


	 Other than two biological parents
	2.1 (1.6 - 2.6)
	1.8 (1.4 - 2.3)
	2.2 (1.4 - 3.4)
	2.5 (1.3 - 5.0)
	1.6 (1.03 - 2.4)
	1.6 (1.1 - 2.2)
	1.8 (1.3 - 2.3)
	3.0 (2.0 - 4.5)
	5.4 (2.9 - 9.8)
	1.1 (0.5 - 2.4)


	School performance


	 Poorer than average
	1.4 (1.1 - 1.8)
	1.1 (0.8 - 1.5)
	0.8 (0.4 - 1.6)
	0.7 (0.2 - 2.2)
	1.5 (0.96 - 2.2)
	0.7 (0.4 - 1.3)
	1.0 (0.7 - 1.4)
	1.7 (1.1 - 2.7)
	0.7 (0.2 - 2.3)
	N/A


	Conduct problems


	 50th-90th percentile
	1.9 (1.5 - 2.5)
	1.3 (0.98 - 1.6)
	2.0 (1.2 - 3.2)
	1.8 (0.9 - 3.9)
	1.5 (1.01 - 2.3)
	1.1 (0.8 - 1.6)
	1.5 (1.2 - 2.0)
	3.3 (2.0 - 5.6)
	0.9 (0.4 - 1.9)
	1.7 (0.9 - 3.2)


	 >90th percentile
	4.1 (3.1 - 5.5)
	1.7 (1.3 - 2.4)
	3.5 (2.0 - 6.2)
	3.0 (1.2 - 7.2)
	3.4 (2.1 - 5.4)
	1.4 (0.9 - 2.2)
	2.1 (1.5 - 3.0)
	7.6 (4.3 - 13.5)
	3.0 (1.5 - 6.3)
	1.2 (0.4 - 3.2)


	ADHD problems


	 50th-90th percentile
	1.6 (1.2 - 2.0)
	1.3 (0.99 - 1.7)
	1.2 (0.7 - 1.9)
	0.6 (0.2 - 1.4)
	1.1 (0.7 - 1.6)
	1.0 (0.6 - 1.4)
	1.5 (1.2 - 2.0)
	2.0 (1.2 - 3.2)
	1.7 (0.8 - 3.5)
	0.7 (0.3 - 1.7)


	 >90th percentile
	3.1 (2.3 - 4.2)
	1.4 (1.02 - 2.0)
	2.1 (1.2 - 3.7)
	1.3 (0.5 - 3.3)
	2.8 (1.8 - 4.4)
	1.2 (0.7 - 1.9)
	2.1 (1.5 - 3.0)
	4.5 (2.6 - 7.7)
	2.4 (1.1 - 5.3)
	0.8 (0.3 - 2.3)


	Emotional symptoms


	 50th-90th percentile
	1.7 (1.3 - 2.1)
	1.5 (1.2 - 2.0)
	1.8 (1.1 - 2.9)
	2.2 (1.1 - 4.4)
	1.8 (1.2 - 2.6)
	1.9 (1.3 - 2.6)
	1.4 (1.1 - 1.9)
	1.2 (0.8 - 1.9)
	1.8 (0.9 - 3.5)
	1.3 (0.7 - 2.4)


	 >90th percentile
	2.4 (1.8 - 3.3)
	2.0 (1.4 - 2.7)
	2.8 (1.6 - 5.0)
	1.1 (0.3 - 3.9)
	2.4 (1.5 - 3.9)
	2.1 (1.3 - 3.3)
	2.4 (1.7 - 3.3)
	2.0 (1.2 - 3.5)
	2.4 (0.997 - 5.8)
	1.2 (0.5 - 3.2)


	Self-reported depressive symptoms


	 50th-90th percentile
	1.5 (1.2 - 2.0)
	1.3 (1.01 - 1.6)
	1.1 (0.7 - 1.8)
	1.0 (0.5 - 2.1)
	1.6 (1.1 - 2.4)
	1.2 (0.9 - 1.7)
	1.4 (1.1 - 1.8)
	1.3 (0.8 - 2.1)
	0.9 (0.4 - 1.7)
	0.5 (0.3 - 1.1)


	 >90th percentile
	2.6 (1.9 - 3.4)
	1.9 (1.4 - 2.7)
	1.7 (0.9 - 3.0)
	2.6 (1.2 - 5.8)
	3.2 (2.1 - 5.0)
	1.5 (0.9 - 2.4)
	1.9 (1.4 - 2.6)
	3.1 (1.9 - 5.1)
	1.6 (0.7 - 3.7)
	1.1 (0.4 - 2.5)


HR, hazard ratio; CI, confidence interval; N/A, not applicable.


a Bold face indicates association significant at p <.05 in the Cox regression model.

b Results are sex-stratified as the following significant sex × predictor interactions were present (see footnote a in Table 1 for details).

c Adjusted for sex.

d Results are shown for females only, as only one male had been diagnosed with an eating disorder.




Table 3 shows the results of adjusted analyses including all variables associated with specific outcomes at a level of 0.1 significance. Living in a non-intact family independently predicted any psychiatric disorder (males, HR=1.5, 95% CI =1.1-1.9; females, HR=1.6, 95% CI = 1.2-2.1), psychotic disorder, bipolar disorder, anxiety disorders and substance abuse disorder. However, this factor was only associated with female depression outcomes, not male. Interestingly, family structure was the only childhood factor predicting female substance use disorder. School performance did not predict any outcome in multivariate analyses. The only association with parental education level was found between higher parental education level and psychosis group. Conduct, anxiety, and depression measures at age 8 predicted any psychiatric outcomes, while ADHD problems did not predict any of the outcomes when controlled with other psychiatric problems and family variables.



Table 3 | Multivariate models of variables at age 8 and psychiatric disorders diagnosed in specialized care between age 16 and 28a.


	
	Any psychiatric diagnosis
	Schizophrenia and non-affective psychoses
	Bipolar disorder
	Depression
	Anxiety disorders
	Substance-related disorders


	Males
	Females
	Both sexes
	Both sexes
	Males
	Females
	Both sexes
	Males
	Females
	


	Predictor
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)
	HR (95% CI)



	Sex


	 Male
	–
	–
	1.6 (0.99 - 2.5)
	0.5 (0.2 - 0.9)
	–
	–
	0.8 (0.6 - 1.1)
	–
	–


	Parental education level


	 Lower than upper secondary
	1.2 (0.9 - 1.6)
	–
	0.5 (0.3 - 0.7)
	–
	–
	–
	1.3 (0.98 - 1.7)
	1.5 (0.9 - 2.6)
	–


	Family structure


	 Other than two biological parents
	1.5 (1.1 - 1.9)
	1.6 (1.2 - 2.1)
	1.8 (1.1 - 3.0)
	2.2 (1.1 - 4.4)
	1.1 (0.7 - 1.8)
	1.5 (1.1 - 2.2)
	1.4 (1.1 - 1.9)
	2.0 (1.2 - 3.2)
	4.2 (2.2 - 8.0)


	School performance


	 Poorer than average
	1.0 (0.7 - 1.3)
	–
	–
	–
	1.1 (0.7 - 1.8)
	–
	–
	1.1 (0.7 - 1.9)
	–


	Conduct problems


	 50th–90th percentile
	1.6 (1.2 - 2.1)
	1.2 (0.9 - 1.5)
	2.0 (1.2 - 3.4)
	1.6 (0.8 - 3.5)
	1.4 (0.9 - 2.1)
	–
	1.3 (0.99 - 1.7)
	2.7 (1.5 - 4.9)
	0.7 (0.3 - 1.5)


	 >90th percentile
	2.5 (1.6 - 3.7)
	1.5 (1.01 - 2.1)
	3.3 (1.6 - 7.0)
	2.2 (0.9 - 5.5)
	1.8 (0.95 - 3.6)
	–
	1.3 (0.8 - 2.0)
	3.9 (1.8 - 8.4)
	1.8 (0.7 - 4.4)


	ADHD problems


	 50th–90th percentile
	1.0 (0.8 - 1.4)
	1.0 (0.7 - 1.3)
	0.8 (0.5 - 1.4)
	–
	0.7 (0.5 - 1.1)
	–
	1.2 (0.9 - 1.6)
	1.0 (0.6 - 1.8)
	1.2 (0.6 - 2.7)


	 >90th percentile
	1.2 (0.8 - 1.8)
	1.0 (0.6 - 1.4)
	0.9 (0.4 - 1.9)
	–
	1.2 (0.6 - 2.3)
	–
	1.3 (0.8 - 1.9)
	1.2 (0.5 - 2.4)
	1.2 (0.5 - 3.3)


	Emotional symptoms


	 50th–90th percentile
	1.4 (1.1 - 1.8)
	1.4 (1.1 - 1.8)
	1.5 (0.9 - 2.5)
	2.0 (0.98 - 3.9)
	1.5 (0.97 - 2.2)
	1.9 (1.3 - 2.6)
	1.3 (1.02 - 1.8)
	0.9 (0.6 - 1.5)
	1.6 (0.8 - 3.1)


	 >90th percentile
	1.5 (1.1 - 2.1)
	1.7 (1.2 - 2.4)
	2.0 (1.1 - 3.7)
	0.8 (0.2 - 2.9)
	1.7 (1.01 - 2.8)
	2.0 (1.3 - 3.2)
	2.0 (1.4 - 2.8)
	1.2 (0.6 - 2.1)
	1.9 (0.8 - 4.6)


	Self-reported depressive symptoms


	 50th–90th percentile
	1.2 (0.9 - 1.6)
	1.2 (0.9 - 1.5)
	–
	0.8 (0.4 - 1.8)
	1.4 (0.9 - 2.1)
	–
	1.2 (0.9 - 1.5)
	0.9 (0.6 - 1.5)
	–


	 >90th percentile
	1.7 (1.2 - 2.3)
	1.6 (1.1 - 2.2)
	–
	2.0 (0.9 - 4.7)
	2.5 (1.5 - 4.1)
	–
	1.4 (0.98 - 2.0)
	1.7 (0.97 - 3.0)
	–


HR, hazard ratio; CI, confidence interval.


a Variables with p-values < 0.1 in univariate models were included in the multivariate Cox regression models. Bold face indicates associations with p < 0.05 in the multivariate models.




In multivariate analyses, conduct problems at age 8 predicted psychotic disorders and male substance use disorder. Anxiety at age 8 predicted psychotic disorders, anxiety, and depression. Self-reported depressive symptoms predicted male depression, while association with anxiety disorders was close to significant. In most cases, it was the group scoring above the 90th percentile in childhood symptom levels that predicted specific psychiatric outcomes. However, in the conduct scale, even the lower symptom level—those who scored between the 50th and 90th percentile—predicted psychotic disorders and male substance use disorders, compared with the reference group scoring below the 50th percentile. Similarly, in the anxiety and depression scales, lower levels of scores at age 8 were associated with later anxiety and female depression diagnoses.

Figure 2 depicts the cumulative hazard of any psychiatric diagnosis in specialized care between age 16 and 29 according to the <50th percentile, 50th–90th percentile and >90th percentile of sex-specific conduct problems, ADHD problems, anxiety, and self-reported depressive symptoms at age 8. Because of the strong association between conduct problems and later service use, this relationship was further analyzed. Among males (Figure 2a) and females (Figure 2b) with high levels of conduct problems, the product-limit survival estimate (first service use because of any psychiatric disorder) depreciated with longer follow-up times. The difference between those scoring above the 90th percentile and between the 50th and 90th percentiles, when compared with males scoring below 50th percentile, was significant (HR 4.1, 95%CI 3.1-5.5; HR 1.9, 95%CI 1.5-2-5). Among females, the findings were more modest and only significant for those above the 90th percentile (HR, 1.7, 95%CI 1.3-2.4; HR 1.3, 95%CI 0.98-1.6, respectively).

[image: Four line graphs showing cumulative hazard of mental health symptoms from age 16 to 28, divided by gender and percentile for conduct problems, ADHD, emotional symptoms, and self-reported depression. Each graph is split into males and females, with lines representing percentiles over ninety, fifty to ninety, and zero to fifty. Conduct problems and ADHD graphs show males and females, emotional symptoms, and self-reported depression graphs follow the same format, demonstrating trends across different age groups.]
Figure 2 | Cumulative hazard of any psychiatric diagnosis in specialized care between age 16 and 29 according to the <50th percentile, 50th-90th percentile, and >90th percentile of sex-specific conduct problems, ADHD symptoms, emotional symptoms, and self-reported depression at age 8 among males (a, c, e, g) and females (b, d, f, h).




4 Discussion

We examined the association between multi-informant ratings of psychiatric symptoms in middle childhood and specialized health care service use in adolescence and young adulthood in a large Finnish population-based sample. The first main finding was the strong association between parent reports of conduct problems, especially those for males, with adult psychiatric service use and particularly with psychotic and substance use disorders. Second, childhood anxiety and depressive problems were associated with psychiatric service use for similar problems in adulthood, referring to homotypic continuity. Somewhat unexpectedly, we found no independent association between childhood ADHD problems and adult psychiatric service use in the final model. Finally, living in a non-intact family was an unspecific factor associated with most psychiatric diagnostic groups.

Children with conduct problems are at an increased risk of developing life-long disorders related to mood, anxiety, impulse-control, psychoses, smoking, substance abuse, and poor resilience (2, 29, 31, 32). In the present study, a novel discovery was that childhood conduct problems were specifically associated with service use related to psychotic and substance use disorders, which are among the most costly, chronic, and life-threatening health problems. The polygenic risk for schizophrenia associates with oppositional defiant disorder/conduct disorder (ODD/CD) (33), and there is evidence for both common and specific risk factors for schizophrenia and violence, ranging from genetic variants linked to stress regulation and adversity (34) to neurodevelopmental deficits (35). Birth or genetic high‐risk cohort studies have shown that deficits in total IQ and motor performance precede the prodrome and the onset of psychotic illness (36), and among high‐risk individuals, cognitive deficits in verbal fluency and memory functioning are associated with transition to psychosis (37). Deficits in the verbal domain are common among adolescents with severe conduct problems (38).

Previous studies have shown an association between early-onset persistent (EOP) conduct problems and various forms of later problems (11). In a meta-analysis conducted by Bevilaqcua et al. (39), the finding was repeated: seven separate studies supported the finding that young adults in the early-onset persistent group had the highest risk for mental health problems, including depression, compared to adolescent-onset and childhood-limited groups. Our findings are in line with previous cohort study findings (11, 27, 40). It must be noted that, in our study, symptoms were only evaluated when the children were 8 years old and the data was registered as a response; thus, symptoms related to onset in adolescence were not included in this study. This affects the comparison of our results with the findings from the previous studies, in which symptoms have also been evaluated in adolescence. However, we analyzed the 50th–90th percentile symptom category as a separate variable, and even this lower symptom category predicted male psychotic disorders and male substance-use disorders.

The strong association between early childhood conduct problems and later psychiatric service use highlights the importance of identifying early-onset conduct problems and providing early interventions for targeted high-risk groups. There is mounting evidence from randomized controlled trials (RCT) that parent training for childhood disruptive behavior problems reduces children’s behavioral problems and improves parenting skills (41). Our findings highlight the significance and potential cost-effectiveness of parent training, showing that it has the potential to decrease psychopathology in adulthood.

Among the internalizing disorders, a trend of homotypic continuity was found. Adult-assessed anxiety at age 8 were independently associated with anxiety and depression in adulthood. Self-reported depressive symptoms were independently associated with male depression, and the association with anxiety disorders was close to significant. These findings support previous studies showing that childhood depression and anxiety predict their adult counterparts (4, 5 8), and cross-predict each other (3–5, 7, 8). As it is known that mood disorders beginning in childhood are associated with various risk factors and higher comorbidity, compared to adult-onset disorders, as well as poorer prognosis in adulthood (42, 43), this further emphasizes the importance of effectively recognizing and treating these problems among children.

Previous findings on the relationship between childhood ADHD problems and adolescent and adult psychiatric outcomes are somewhat inconsistent. For example, while some follow-up studies show that children with ADHD are at an increased risk of developing antisocial disorders (44, 45), some studies suggest that ADHD, in the absence of conduct problems, is not a developmental precursor of later antisociality (46, 47). In our previous report, ADHD symptoms at age 8 predicted psychiatric hospital treatment and several psychiatric diagnoses among males by age 24 in the univariate analyses, and no statistically significant associations were found in the multivariate analyses (48). This further supports findings from some previous longitudinal population-based studies where attention problems have been adjusted for other childhood problems, especially with comorbid conduct problems (49–51). Of note, the use of psychostimulants was almost nonexistent in Finland until the end of the 1990s (52). Therefore, the results have not been influenced by possible positive effects of the early use of psychostimulants on long-term outcomes among children with attention problems.

While all other psychiatric disorder service groups were found to be associated with family or child psychopathology factors, no associations were found between the group of females with eating disorders and childhood factors. However, the rather small number of eating disorder cases should be considered when interpreting these results.

Living in a non-nuclear family at the age of 8 predicted all studied psychiatric diagnoses, as only depression among males was not associated with family structure in childhood. Previous studies have shown that single parenthood (53) and parental divorce or separation (54) are risk factors for children’s later psychopathology (53–55), up until early adulthood (53, 55). Living in a non-nuclear family may be associated with economic hardship, low social support, conflicts between the parents, maltreatment, as well as problems in parental practices, adjustment, and mental health (56, 57). When interpretating the results of this study, it is important to note the remarkable changes in society during recent decades, including a higher education level among women, the practice of joint physical custody becoming more normative, and children living in a non-nuclear family becoming less stigmatized. Unfortunately, in this study it was only possible to study the impact of the family structure on later psychiatric diagnoses, and factors that might be associated with the non-intact family structure, such as reasons leading to separation of the parents, or socioeconomic hardship, could not be taken into account. More research on associations between family structure, which has become even more complex in modern society, and child mental health is warranted.

One of the major challenges in child and adolescent psychiatric assessment is that multiple informants are needed to gather information about the child’s symptoms. A special feature of this study is combining information from three different sources (child, parent and teacher) as early as at the age of 8. The Finnish 1981 birth cohort data has been utilized in several previous publications, and differences among informants in this sample have been reported by Almqvist et al. (58). Their findings were in line with previous reports, which have shown low agreement between parent, teacher and child ratings, while they all show predictive association with later adversities (50, 59–61).

It is worth noting that several diagnostic groups in this study showed not only homotypic, but also heterotypic continuity. Considering the young age of the participants in this study, these findings highlight the importance of offering evidence-based interventions for both internalizing and externalizing disorders at an early age. Clinicians and policy makers should be aware that children with mental health concerns are at risk of developing many different forms of psychiatric comorbidity in adulthood, and that the range of symptoms can change its form in the course of time. Since our study suggested that a non-intact family structure may increase the risk of later mental health challenges, it is important to pay particular attention to children who have experienced parental loss or separation at an early age. Any efforts aimed at supporting these children and their families may help ease the psychological burden they could face later in life.



4.1 Limitations

The study has several limitations to be considered when interpretating the results. First, caseness at baseline was based solely on symptom scales. However, including combined information from parents and teachers increases the validity of detected problems among children. Given the large number of subjects, the rating scale approach at baseline provides useful information but lacks the specificity and additional depth that more formally structured interviews would provide. Second, information on psychiatric diagnoses in adulthood was based on registers and not monitored assessment procedures (e.g., structured diagnostic interviews). However, Finnish specialized health care registers have been shown to have high validity in regarding disorders such as schizophrenia, bipolar disorder, autism, and ADHD (62, 63). It must also be noted that register-based information about outpatient service use was not available in Finland before year 1998. Therefore, the follow-up started from age 16. It is most likely that the majority of children and adolescents who had been referred to specialized psychiatric services between age 8 and 15 also had contacts to specialized psychiatric services later in life. Because register data was not available during the years when children born 1981 were 8–15 years old we are not able to give register-based information about contacts to specialized services during that time period. Although the unmet needs and low service use are still significant, the use of services was significantly lower 20 to 30 years ago, as shown in our time-trend studies (64, 65).

Third, it is important to note that in the any psychiatric diagnosis group, patients with intellectual disability (F70-F79) were also included. Patients with these diagnoses often have comorbid diagnoses, which may have affected the study results. Fourth, we were not able to examine the regional differences in the availability of services and their impact on the results. It is possible that some patients who would have needed services have not reached them because of regional lack of services. It has also been previously reported that hospitalization because of psychiatric disorders is more likely among patients from lower SES (66). Thus, the incidence of service use must not be interpreted to be the same as the incidence of the examined disorders. Additionally, when we examined the impact of the family structure, it must be noted that in depth information about childhood family and other environmental factors (e.g, parental psychopathologic disorder, parenting style, and family environment) was lacking. We must also consider attrition as a potential source of bias; however, the attrition rate at baseline was only 3.4% of the sample in 1989, and the number of parents who refused to participate in the study was exceptionally low. No information is available of these children and their parents who either refused to participate or could not be contacted. The missing data was due to incorrect documentation of the PIN codes and not related to child or parent characteristics.





5 Conclusion

Children with conduct problems are at an increased risk of developing life-long serious disorders, such as psychotic disorders and substance abuse problems, and these children should be effectively screened and treated for psychiatric disorders. Continuity among anxiety and mood disorders is considerable when child self-reports are also included, and adequate treatment of these problems could reduce morbidity in adulthood. The findings emphasize a need of a multi-informant approach in early identification and treatment planning. Importantly, the study also shows that even brief scales used only one time during a child’s development can have strong predictive value for later adversities. This indicates that many children at risk could be rather easily identified in health check-ups or school settings. This is important because sufficient evidence shows that parent training for disrupting behavioral problems and cognitive behavioral therapy for internalizing problems are effective. Further implementation of these treatments in society has the potential to relieve both human suffering and enormous economic burden.





Data availability statement

The datasets presented in this article are not readily available because of GDPR regulations and confidentiality. Requests to access the datasets should be directed to Andre Sourander, andsou@utu.fi.






Ethics statement

The studies involving humans were approved by The Joint Commission on Ethics of Turku University and Turku University Central Hospital, as well as the school authorities. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin because according to the national regulations at that time, a completed parental questionnaire was considered to be informed consent for the child’s participation in the study.





Author contributions

AS: Writing – review & editing, Conceptualization, Writing – original draft, Funding acquisition, Project administration, Supervision, Validation, Methodology. KK: Writing – review & editing, Writing – original draft, Visualization. MV: Writing – original draft, Writing – review & editing. LS: Writing – review & editing, Formal analysis, Writing – original draft, Data curation, Visualization. TL: Supervision, Writing – review & editing, Writing – original draft, Validation.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was funded by the Research Council of Finland INVEST Flagship Programme (decision number 320162) and the Awareness, Prevention and Early Interventions APEX consortium (decision number 303581). This project has received funding from the European Research Council (ERC) (under the European Union’s Horizon 2020 research and innovation program (grant agreement No. 101020767; ERC Advanced grant, Sourander Andre). The funders played no part or role in the design and conduct of the study.





Conflict of interest

AS is the CEO of Digifamilies Inc., which provides clinical consultation and digital interventions for specialized care.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be constructed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1600022/full#supplementary-material




References

	 Reef J, Van Meurs I, Verhulst FC, van der Ende J. Children’s problems predict adults’ DSM-IV disorders across 24 years. J Am Acad Child Adolesc Psychiatry. (2010) 49:1117–24. doi: 10.1016/j.jaac.2010.08.002


	 Sourander A, Multimäki P, Nikolakaros G, Haavisto A, Ristkari T, Helenius H, et al. Childhood predictors of psychiatric disorders among boys: A prospective community-based follow-up study from age 8 years to early adulthood. J Am Acad Child Adolesc Psychiatry. (2005) 44:756–67. doi: 10.1097/01.chi.0000164878.79986.2f


	 Copeland WE, Adair CE, Smetanin P, Stiff D, Briante C, Colman I, et al. Diagnostic transitions from childhood to adolescence to early adulthood. J Child Psychol Psychiatry. (2013) 54:791–9. doi: 10.1111/jcpp.12062


	 Fichter MM, Kohlboeck G, Quadflieg N, Wyschkon A, Esser G. From childhood to adult age: 18-year longitudinal results and prediction of the course of mental disorders in the community. Soc Psychiat Epidemiol. (2009) 44:792–803. doi: 10.1007/s00127-009-0501-y


	 Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior juvenile diagnoses in adults with mental disorder: developmental follow-back of a prospective-longitudinal cohort. Arch Gen Psychiatry. (2003) 60:709. doi: 10.1001/archpsyc.60.7.709


	 Solmi M, Radua J, Olivola M, Croce E, Soardo L, Salazar De Pablo G, et al. Age at onset of mental disorders worldwide: large-scale meta-analysis of 192 epidemiological studies. Mol Psychiatry. (2022) 27:281–95. doi: 10.1038/s41380-021-01161-7


	 Copeland WE, Shanahan L, Costello EJ, Angold A. Childhood and adolescent psychiatric disorders as predictors of young adult disorders. Arch Gen Psychiatry. (2009) 66:764. doi: 10.1001/archgenpsychiatry.2009.85


	 Fergusson DM, Woodward LJ. Mental health, educational, and social role outcomes of adolescents with depression. Arch Gen Psychiatry. (2002) 59:225. doi: 10.1001/archpsyc.59.3.225


	 Loth AK, Drabick DAG, Leibenluft E, Hulvershorn LA. Do childhood externalizing disorders predict adult depression? A meta-analysis. J Abnorm Child Psychol. (2014) 42:1103–13. doi: 10.1007/s10802-014-9867-8


	 Buckley V, Young AH, Smith P. Child and adolescent anxiety as a risk factor for bipolar disorder: A systematic review of longitudinal studies. Bipolar Disord. (2023) 25:278–88. doi: 10.1111/bdi.13322


	 Kretschmer T, Hickman M, Doerner R, Emond A, Lewis G, Macleod J, et al. Outcomes of childhood conduct problem trajectories in early adulthood: findings from the ALSPAC study. Eur Child Adolesc Psychiatry. (2014) 23:539–49. doi: 10.1007/s00787-013-0488-5


	 Laugesen B, Mohr-Jensen C, Boldsen S, Jorgensen R, Sorensen EE, Grønkjær M, et al. Attention deficit hyperactivity disorder in childhood: healthcare use in a Danish birth cohort during the first 12 years of life. J Pediatr. (2018) 197:233–40. doi: 10.1016/j.jpeds.2018.01.078


	 Magnus P, Birke C, Vejrup K, Haugan A, Alsaker E, Daltveit AK, et al. Cohort profile update: The Norwegian mother and child cohort study (MoBa). Int J Epidemiol. (2016) 45:382–8. doi: 10.1093/ije/dyw029


	 Miettunen J, Haapea M, Björnholm L, Huhtaniska S, Juola T, Kinnunen L, et al. Psychiatric research in the Northern Finland birth cohort 1986 – a systematic review. Int J Circumpolar Health. (2019) 78:1571382. doi: 10.1080/22423982.2019.1571382


	 Filatova S, Gyllenberg D, Sillanmäki L, Suominen A, Hinkka-Yli-Salomäki S, Kaljonen A, et al. The Finnish psychiatric birth cohort consortium (PSYCOHORTS) – content, plans and perspectives. Nord J Psychiatry. (2019) 73:357–64. doi: 10.1080/08039488.2019.1636135


	 Almqvist F, Ikäheimo K, Kumpulainen K, Tuompo-Johansson E, Linna SL, Puura K, et al. Design and subjects of a Finnish epidemiological study on psychiatric disorders in childhood. Eur Child Adolesc Psychiatry. (1999) 8:S3–6. doi: 10.1007/pl00010697


	 De Los Reyes A, Augenstein TM, Wang M, Thomas SA, Drabick DAG, Burgers DE, et al. The validity of the multi-informant approach to assessing child and adolescent mental health. Psychol Bull. (2015) 141:858–900. doi: 10.1037/a0038498


	 Rutter M, Tizard J, Whitmore K. Education, health and behaviour. London (GB: Longman Group (1970).


	 Rutter M. A children’s behaviour questionnaire for completion by teachers: preliminary findings. J Child Psychol Psychiatry. (1967) 8:1–11. doi: 10.1111/j.1469-7610.1967.tb02175.x


	 Fombonne E. The chartres study: I. Prevalence of psychiatric disorders among french school-aged children. Br J Psychiatry. (1994) 164:69–79. doi: 10.1192/bjp.164.1.69


	 Kresanov K, Tuominen J, Piha J, Almqvist F. Validity of child psychiatric screening methods. Eur Child Adolesc Psychiatry. (1998) 7:85–95. doi: 10.1007/s007870050052


	 Kumpulainen K, Räsänen E, Henttonen I, Moilanen I, Piha J, Puura K, et al. Children’s behavioural/emotional problems: a comparison of parents’ and teachers’ reports for elementary school-aged children. Eur Child Adolesc Psychiatry. (1999) 8 Suppl 4:41–7.


	 Kovacs M. Children’s depression inventory (CDI) manual. North Tonawanda (NY: Multi-Health Systems (1992).


	 Costello EJ, Angold A. Scales to assess child and adolescent depression: checklists, screens, and nets. J Am Acad Child Adolesc Psychiatry. (1988) 27:726–37. doi: 10.1097/00004583-198811000-00011


	 Brent D, Weersing VR. Depressive disorders in childhood and adolescence. In:  Rutter  M, Bishop  D, Pine  D, Scott  S, Stevenson  J, Taylor  EA, Thapar  A, editors. Rutter’s child and adolescent psychiatry, 5th edition. Blackwell Publishing, Oxford, UK (2008). p. 588.


	 Gyllenberg D, Sourander A, Niemelä S, Helenius H, Sillanmäki L, Ristkari T, et al. Childhood predictors of use and costs of antidepressant medication by age 24 years: findings from the Finnish Nationwide 1981 Birth Cohort Study. J Am Acad Child Adolesc Psychiatry. (2011) 50:406–15. doi: 10.1016/j.jaac.2010.12.016


	 Fergusson DM, Horwood JL. The christchurch health and development study: review of findings on child and adolescent mental health. Aust N Z J Psychiatry. (2001) 35:287–96. doi: 10.1046/j.1440-1614.2001.00902.x


	 Fergusson DM, John Horwood L, Ridder EM. Show me the child at seven: the consequences of conduct problems in childhood for psychosocial functioning in adulthood. J Child Psychol Psychiatry. (2005) 46:837–49. doi: 10.1111/j.1469-7610.2004.00387.x


	 Sourander A, Ronning J, Brunstein-Klomek A, Gyllenberg D, Kumpulainen K, Niemelä S, et al. Childhood bullying behavior and later psychiatric hospital and psychopharmacologic treatment: findings from the finnish 1981 birth cohort study. Arch Gen Psychiatry. (2009) 66:1005. doi: 10.1001/archgenpsychiatry.2009.122


	 Keskimäki I, Aro S. Accuracy of data on diagnoses, procedures and accidents in the Finnish Hospital Discharge Register. Int J Health Sci. (1991) 2:15–21.


	 Jensen PS, Goldman E, Offord D, Costello EJ, Friedman R, Huff B, et al. Overlooked and underserved: “Action signs” for identifying children with unmet mental health needs. Pediatrics. (2011) 128:970–9. doi: 10.1542/peds.2009-0367


	 Meque I, Dachew BA, Maravilla JC, Salom C, Alati R. Externalizing and internalizing symptoms in childhood and adolescence and the risk of alcohol use disorders in young adulthood: A meta-analysis of longitudinal studies. Aust N Z J Psychiatry. (2019) 53:965–75. doi: 10.1177/0004867419844308


	 Nivard MG, Gage SH, Hottenga JJ, Van Beijsterveldt CEM, Abdellaoui A, Bartels M, et al. Genetic overlap between schizophrenia and developmental psychopathology: longitudinal and multivariate polygenic risk prediction of common psychiatric traits during development. Schizophr Bull. (2017) 43:1197–207. doi: 10.1093/schbul/sbx031


	 Hodgins S. Aggressive behavior among persons with schizophrenia and those who are developing schizophrenia: attempting to understand the limited evidence on causality. Schizophr Bull. (2017) 43:1021–6. doi: 10.1093/schbul/sbx079


	 Dalteg A, Zandelin A, Tuninger E, Levander S. Psychosis in adulthood is associated with high rates of ADHD and CD problems during childhood. Nord J Psychiatry. (2014) 68:560–6. doi: 10.3109/08039488.2014.892151


	 Dickson H, Laurens KR, Cullen AE, Hodgins S. Meta-analyses of cognitive and motor function in youth aged 16 years and younger who subsequently develop schizophrenia. Psychol Med. (2012) 42:743–55. doi: 10.1017/S0033291711001693


	 Fusar-Poli P, Deste G, Smieskova R, Barlati S, Yung AR, Howes O, et al. Cognitive functioning in prodromal psychosis: A meta-analysis. Arch Gen Psychiatry. (2012) 69(6):652–71. doi: 10.1001/archgenpsychiatry.2011.1592


	 Manninen M, Lindgren M, Huttunen M, Ebeling H, Moilanen I, Kalska H, et al. Low verbal ability predicts later violence in adolescent boys with serious conduct problems. Nord J Psychiatry. (2013) 67:289–97. doi: 10.3109/08039488.2012.738245


	 Bevilacqua L, Hale D, Barker ED, Viner R. Conduct problems trajectories and psychosocial outcomes: a systematic review and meta-analysis. Eur Child Adolesc Psychiatry. (2018) 27:1239–60. doi: 10.1007/s00787-017-1053-4


	 Poulton R, Guiney H, Ramrakha S, Moffitt TE. The Dunedin study after half a century: reflections on the past, and course for the future. J R Soc N Z. (2023) 53:446–65. doi: 10.1080/03036758.2022.2114508


	 Baumel A, Pawar A, Kane JM, Correll CU. Digital parent training for children with disruptive behaviors: systematic review and meta-analysis of randomized trials. J Child Adolesc Psychopharmacol. (2016) 26:740–9. doi: 10.1089/cap.2016.0048


	 Jaffee SR, Moffitt TE, Caspi A, Fombonne E, Poulton R, Martin J. Differences in early childhood risk factors for juvenile-onset and adult-onset depression. Arch Gen Psychiatry. (2002) 59:215. doi: 10.1001/archpsyc.59.3.215


	 Weissman MM, Wolk S, Wickramaratne P, Goldstein RB, Adams P, Greenwald S, et al. Children with prepubertal-onset major depressive disorder and anxiety grown up. Arch Gen Psychiatry. (1999) 56:794. doi: 10.1001/archpsyc.56.9.794


	 Barkley RA, Fischer M, Edelbrock CS, Smallish L. The adolescent outcome of hyperactive children diagnosed by research criteria: I. An 8-year prospective follow-up study. J Am Acad Child Adolesc Psychiatry. (1990) 29:546–57. doi: 10.1097/00004583-199007000-00007


	 Biederman J. A prospective 4-year follow-up study of attention-deficit hyperactivity and related disorders. Arch Gen Psychiatry. (1996) 53:437. doi: 10.1001/archpsyc.1996.01830050073012


	 Mordre M, Groholt B, Kjelsberg E, Sandstad B, Myhre AM. The impact of ADHD and conduct disorder in childhood on adult delinquency: A 30 years follow-up study using official crime records. BMC Psychiatry. (2011) 11:57. doi: 10.1186/1471-244X-11-57


	 Loeber R, Green SM, Keenan K, Lahey BB. Which boys will fare worse? Early predictors of the onset of conduct disorder in a six-year longitudinal study. J Am Acad Child Adolesc Psychiatry. (1995) 34:499–509. doi: 10.1097/00004583-199504000-00017


	 Gyllenberg D, Sourander A, Niemelä S, Helenius H, Sillanmäki L, Piha J, et al. Childhood predictors of later psychiatric hospital treatment: findings from the Finnish 1981 birth cohort study. Eur Child Adolesc Psychiatry. (2010) 19:823–33. doi: 10.1007/s00787-010-0129-1


	 Reef J, Diamantopoulou S, van Meurs I, Verhulst F, van der Ende J. Child to adult continuities of psychopathology: a 24-year follow-up. Acta Psychiatr Scand. (2009) 120:230–8. doi: 10.1111/j.1600-0447.2009.01422.x


	 Sourander A, Jensen P, Davies M, Niemelä S, Elonheimo H, Ristkari T, et al. Who is at greatest risk of adverse long-term outcomes? The Finnish From a Boy to a Man study. J Am Acad Child Adolesc Psychiatry. (2007) 46:1148–61. doi: 10.1097/chi.0b013e31809861e9


	 Sourander A, Klomek AB, Niemelä S, Haavisto A, Gyllenberg D, Helenius H, et al. Childhood predictors of completed and severe suicide attempts: findings from the Finnish 1981 Birth Cohort Study. Arch Gen Psychiatry. (2009) 66:398–406. doi: 10.1001/archgenpsychiatry.2009.21


	 Lundström B, Voutilainen A, Sourander A. Use of central nervous system stimulants in Finland [Keskushermostostimulanttien käyttö Suomessa. Suomen Lääkärilehti. (2006) 61:5184–9.


	 Weitoft GR, Hjern A, Haglund B, Rosén M. Mortality, severe morbidity, and injury in children living with single parents in Sweden: a population-based study. Lancet. (2003) 361:289–95. doi: 10.1016/S0140-6736(03)12324-0


	 Amato PR. Children of divorce in the 1990s: An update of the Amato and Keith (1991) meta-analysis. J Fam Psychol. (2001) 15:355–70. doi: 10.1037//0893-3200.15.3.355


	 Hayatbakhsh R, Clavarino AM, Williams GM, Bor W, O’Callaghan MJ, Najman JM. Family structure, marital discord and offspring’s psychopathology in early adulthood: a prospective study. Eur Child Adolesc Psychiatry. (2013) 22:693–700. doi: 10.1007/s00787-013-0464-0


	 Amato PR. Life-span adjustment of children to their parents’ divorce. Future Child. (1994) 4:143–64. doi: 10.2307/1602482


	 Shaw DS. The effects of divorce on children’s adjustment: review and implications. Behav Modif. (1991) 15:456–85. doi: 10.1177/01454455910154002


	 Almqvist F, Kumpulainen K, Ikäheimo K, Linna SL, Henttonen I, Huikko E, et al. Behavioural and emotional symptoms in 8-9-year-old children. Eur Child Adolesc Psychiatry. (1999) 8 Suppl 4:7–16. doi: 10.1007/pl00010698


	 Achenbach TM, McConaughy SH, Howell CT. Child/adolescent behavioral and emotional problems: implications of cross-informant correlations for situational specificity. Psychol Bull. (1987) 101:213–32. doi: 10.1037/0033-2909.101.2.213


	 Stanger C, Lewis M. Agreement among parents, teachers, and children in internalizing and externalizing behaviour problems. J Clin Child Psychol. (1993) 22:107–16. doi: 10.1207/s15374424jccp2201_11


	 Rønning JA, Sourander A, Kumpulainen K, Tamminen T, Niemelä S, Moilanen I, et al. Cross-informant agreement about bullying and victimization among eight-year-olds: whose information best predicts psychiatric caseness 10–15 years later? Soc Psychiatry Psychiatr Epidemiol. (2009) 44:15–22. doi: 10.1007/s00127-008-0395-0


	 Joelsson P, Chudal R, Gyllenberg D, Kesti AK, Hinkka-Yli-Salomäki S, Virtanen JP, et al. Demographic characteristics and psychiatric comorbidity of children and adolescents diagnosed with ADHD in specialized healthcare. Child Psychiatry Hum Dev. (2016) 47:574–82. doi: 10.1007/s10578-015-0591-6


	 Lampi K, Sourander A, Gissler M, Niemelä S, Rehnström K, Pulkkinen E, et al. Brief report: validity of Finnish registry-based diagnoses of autism with the ADI-R. Acta Paediatrica. (2010) 99:1425–8. doi: 10.1111/j.1651-2227.2010.01835.x


	 Lempinen L, Luntamo T, Sourander A. Changes in mental health service use among 8-year-old children: a 24-year time-trend study. Eur Child Adolesc Psychiatry. (2019) 28:521–30. doi: 10.1007/s00787-018-1218-9


	 Gyllenberg D, Gissler M, Malm H, Artama M, Hinkka-Yli-Salomäki S, Brown AS, et al. Specialized service use for psychiatric and neurodevelopmental disorders by age 14 in Finland. Psychiatr Serv. (2014) 65:367–73. doi: 10.1176/appi.ps.201200544


	 Suokas K, Koivisto A-M, Hakulinen C, Kaltiala R, Sund R, Lumme S, et al. Association of income with the incidence rates of first psychiatric hospital admissions in Finland, 1996-2014. JAMA Psychiatry. (2020) 77:274–84. doi: 10.1001/jamapsychiatry.2019.3647







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Sourander, Kaajalaakso, Vuori, Sillanmäki and Luntamo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt-16-1600022-g001.jpg
All Finnish children born in
1981 and alive in 1989

N=60 007

Representative sample (10 %),
year 1989, age 8-9

N=6017

70 never reached
134 refused to participate

Baseline sample,
questionnaires (child, parent,
teacher)

N=5813

462 PINs lost or inappropiately
documented

Follow-up sample, registers,
years 1998-2009, age 16 to 29

N=5351





OEBPS/Images/fpsyt.2025.1600022_cover.jpg
& frontiers | Frontiers in Psychiatry

Psychiatric symptoms at age 8 as predictors.
of specialized health service use for
psychiatric disorders in late adolescence
and early adulthood: findings from the
Finnish Nationwide 1981 Birth Cohort Study





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-16-1600022-g002.jpg
Conduct problems

b
Females

ADHD symptoms

d
Females

B B
© ©
N N
T T
© -->90% o == >90%
2 == 50-90% 2 == 50-90%
g — 0-50% g — 0-50%
E E
= =
o o
16 18 20 22 24 26 28 16 18 20 22 24 26 28 16 18 20 22 24 26 28 18 20 22 24 26 28
Age (years) Age (years) Age (years) Age (years)
Emotional symptoms Self-reported depression
e f h
Males Females Males Females
0.25
T 0.0 <
[ N
s z
i 0.15 -=>90% o -= >90%
2 e 50-90% 2 e 50-90%
E o010 —0-50% || = —0-50%
E £
=
O 0.05 o

0.00

16 18 20 22 24

Age (years)

26 28 16 18 20 22 24 26 28

Age (years)

16 18 20 22 24 26 28

Age (years)

18 20 22 24 26 28

Age (years)






