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Highlights 

 

 Prospective follow-up studies on ADHD symptoms spanning 40 years are rare.  

 One fifth of adults with childhood ADHD still had high levels of ADHD symptoms at 

40. 

 One fourth of adults with childhood ADHD still had executive dysfunction at 40. 

 Academic underachievement in childhood led to a permanently lower educational 

track. 

 Subthreshold childhood symptoms were not associated with negative outcomes at 40. 
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Abstract 

We investigated ADHD symptoms and life outcomes in adulthood and their 

association with childhood ADHD and subthreshold symptoms in a prospectively followed 

cohort with perinatal risks. We identified participants with childhood ADHD (cADHD, n = 

37), subthreshold symptoms defined as attention problems (cAP, n = 64), and no ADHD or 

cAP (Non-cAP, n = 217). We compared the groups and a control group with no perinatal risks 

(n = 64) on self-reported ADHD symptoms, executive dysfunction, and life outcomes in 

adulthood. At age 40, 21.6% of the cADHD, 6.3% of the cAP, 6.0% of the Non-cAP group, 

and 1.6% of the controls reached a screener cutoff for possible ADHD. The cADHD group 

had lower educational level, more ADHD symptoms and executive dysfunction, and higher 

rates of drug use than the other groups. Childhood ADHD associated with perinatal risks 

persists into midlife whereas childhood subthreshold ADHD symptoms in this cohort were 

not associated with negative outcomes in adulthood.  

 

 

Keywords: Attention Deficit Disorder with Hyperactivity; Adult; Executive Function; 

Self Report; Attention; Cohort Studies 
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1. Introduction 

Attention deficit/hyperactivity disorder (ADHD) has an estimated prevalence of 2–5% in 

adulthood (Kooij et al., 2010; Matte et al., 2015). The reports of persistence of ADHD from 

childhood to adulthood vary extensively with estimates ranging between 4% and 77% 

depending on the length of the follow-up and the definition of both childhood and adulthood 

ADHD (Faraone et al., 2006a; Sibley et al., 2016). Most longitudinal studies on ADHD only 

extend into adolescence or early adulthood, and prospective longitudinal studies continuing to 

the third and fourth decade are rare. The few studies extending beyond young adulthood have 

mostly consisted of clinic-referred boys (Klein et al., 2012; Satterfield et al., 2007). The 

persistence estimates for studies with a follow-up period of minimum 20 years range between 

6% and 32% (Sibley et al., 2016). A recent cohort study over four decades found childhood-

onset ADHD to continue into midlife in only 5% of cases (Moffitt et al., 2015).  

Symptoms of ADHD form a continuum (Marcus and Barry, 2011). Focusing on 

subjects with an established diagnose thus excludes those with symptoms below a diagnostic 

threshold from research and clinical scope (Faraone and Biederman, 2016). Although ADHD 

symptoms usually decline with age (Biederman et al., 2000; Faraone et al., 2006a), the 

individual course of symptoms varies throughout childhood and adulthood (Karam et al., 

2017; Larsson et al., 2011). An individual might thus fulfill the diagnostic criteria at one point 

during their life and remain at a subthreshold level at another. Importantly, comorbid 

psychiatric disorders, such as substance use disorder and conduct disorder (Shankman et al., 

2009), and adverse psychosocial outcomes (Norén Selinus et al., 2016) frequently associated 

with ADHD (Kooij et al., 2010), have also been found in adolescents and adults with 

previous subthreshold ADHD symptoms.  

Adverse life outcomes and functional impairment associated with ADHD in adulthood 

are well established (Barkley et al., 2008; Biederman et al., 2006; Shaw et al., 2012). ADHD 
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is linked to lower educational and occupational level (Biederman et al., 2012; Shaw et al., 

2012), and higher rates of unemployment (Biederman et al., 2006). Moreover, the risk for 

comorbid psychiatric disorders is elevated (Kooij et al., 2010), including a high probability 

for substance use disorder (Klein et al., 2012) and mood disorders (Biederman et al., 2012). 

Importantly, adults with a history of childhood ADHD exhibit adverse life outcomes and high 

levels of impairment even if ADHD symptoms are no longer severe (Caye et al., 2016; 

Moffitt et al., 2015). Dysfunction in executive functions has been proposed to be central in 

adult ADHD and partly explain these adverse outcomes (Adler et al., 2017; Barkley et al., 

2008; Barkley and Fischer, 2011).  

The long-term effects of early adverse events at birth on ADHD symptoms have been 

scarcely studied. In a recent review, low birth weight and preterm birth posed the greatest risk 

among perinatal complications for developing ADHD by age twelve (Serati et al., 2017). A 

longitudinal study to adolescence found complications in pregnancy and labor to be 

associated with ADHD symptoms throughout the follow-up period, with the association 

decreasing by age (Brinksma et al., 2017). Also, adults with ADHD symptoms have been 

reported to have a history of low birth weight or preterm birth more often than people with no 

ADHD symptoms (Halmøy et al., 2012; Strang-Karlsson et al., 2008).  

This study examines ADHD symptom development and life outcomes in a cohort with 

perinatal risks followed prospectively from birth. Our primary aim was to investigate whether 

ADHD symptoms and executive dysfunction were elevated at age 40 in subjects with 

childhood ADHD or subthreshold symptoms. Our secondary aim was to examine life 

outcomes including education, occupation, psychiatric symptoms, and drug and alcohol use 

in relation to childhood ADHD and subthreshold symptoms. We also evaluated medical 

factors that may contribute to ADHD symptoms at age 40 in subjects who did not have 

ADHD in childhood. 
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2. Methods 

2.1. Participants 

The participants are from a longitudinal research project (Perinatal Adverse Events 

and Special Trends in Cognitive Trajectory, PLASTICITY) (Hokkanen et al., 2013). The 

prospective birth cohort (1196 infants) consists of individuals born in one maternity hospital 

in Helsinki in 1971–1974 (Michelsson et al., 1978). The participants had one or several pre-

defined perinatal risks, such as low birth weight (see Table S1). Subjects who had severe 

disabilities (cerebral palsy, severe sensory deficits, intellectual disability), or died before the 

age of 5 were excluded (see Figure 1) (Launes et al., 2014). A control group of 164 singletons 

with no perinatal risks born in the same hospital was also followed from childhood. For the 

latest follow-up at 40 years, risk cohort members and controls whose addresses were found in 

the Population Registry Centre of Finland (n = 1061) were invited via mail, of whom 607 

responded. We included subjects who had participated in both childhood follow-ups at ages 5 

and 9 (risk cohort n = 318, control group n = 64). Brain MRI scans (see Table S2) were used 

to exclude participants due to traumatic brain injuries or strokes. Visual assessment of the 

images was performed by a specialist in neuroradiology (RV), who was blinded to all clinical 

parameters. Participation is illustrated in Figure 1. The project was approved by Ethical 

Review Board of the Helsinki and Uusimaa hospital district (number 147/13/3/00/2013). 

Written informed consent was gathered from all participants.  

2.2. Defining childhood symptom groups 

The risk cohort participants were grouped into three different categories: childhood 

ADHD (cADHD n = 37), attention problems (cAP; n = 64) and no ADHD or attention 

problems (Non-cAP, n = 217). The cADHD group had a disorder identified earlier (Tervo et 

al., 2017), whereas in the cAP group symptoms were not severe enough to warrant an ADHD 

diagnosis. The cAP group had symptoms of either inattention or hyperactivity/ impulsivity or 
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both. The control group (n = 64) had no perinatal risks, cADHD, or cAP. The childhood 

symptom grouping was based on multiple study observations, informant reports, and 

assessments at 5 and 9 years of age (see Tables S3-S6). ADHD was not a diagnosis in use at 

the time of the childhood follow-up and was diagnosed retrospectively by the first principal 

investigator of the project (KM) using all the information described above (Hokkanen et al., 

2013). Subthreshold symptoms were identified with a norm-based approach (Barkley et al., 

2008; Sibley et al., 2016), in which scores of the controls were used to create threshold 

percentiles. The complete protocol for childhood symptom assessments is described in the 

supplementary materials.  

2.3. Measures  

Childhood socioeconomic status (SES) was defined as the highest median status of 

mother and father recorded in childhood assessments (0, 5, and 9 years). Four classes, based 

on occupational level, were originally used, but the two lowest categories were merged due to 

small numbers. Level 1 represents the highest SES class. Information on mother’s education 

was collected in the latest follow-up and divided into three levels: basic, secondary and 

tertiary. Current information on ADHD symptoms and life outcomes was gathered through a 

questionnaire filled online or on paper, and during on-site neurological and 

neuropsychological evaluations in 2014–2016.  

Current subjective ADHD symptoms were estimated with the World Health 

Organization Adult ADHD Self-Report Screening Scale, ASRS-v1.1 (Kessler et al., 2005). 

The ASRS screener measures inattention and hyperactivity according to DSM-IV criteria 

(American Psychiatric Association, 2000) with six questions. The wording of the questions 

was modified to fit the broader questionnaire. The general score of the ASRS (range 0–24) 

was analyzed and participants were grouped according to a cutoff point (scores at or above 

14) (Kessler et al., 2007). In our sample, a cutoff point of two standard deviations above the 
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control group mean, a cutoff point suggested in the literature (Barkley et al., 2008; Sibley et 

al., 2016), coincided with the recommended cutoff score of 14. Scores for hyperactivity and 

inattention were summed to assess ADHD symptom domains. There were 20 missing values 

in the screener, which were imputed with the average of the corresponding childhood group.  

Executive dysfunction was assessed with the Behavior Rating Inventory - Adult 

version (BRIEF-A) (Roth, R. M., Isquith, P. K., & Gioia, 2005). BRIEF-A self-report results 

in a General Executive Composite (GEC) and two indexes, Behavioral Regulation Index 

(BRI), and Metacognition Index (MI). The MI consists of scales Initiate, Working Memory, 

Plan/ Organize, Task Monitor, and Organization of Materials. The BRI is consists of scales 

Inhibit, Shift, Emotional Control, and Self-Monitor. The BRI assesses regulation of behavior 

and emotions, and the MI ability to plan and monitor activities. The raw score was compared 

to normative data in the manual and transformed into T-scores, with a threshold of T ≥ 65 for 

elevated score (Roth, R. M., Isquith, P. K., & Gioia, 2005).  

Data on the participants’ education, occupation, mental health, smoking, as well as 

alcohol and drug use were gathered with the questionnaire. Highest educational degree was 

classified into three levels: Basic (9 years), secondary (10–12 years) and tertiary education 

(13+ years). Grade average from comprehensive school (around age 16) was collected. The 

lowest possible grade is 4 and highest 10. Occupational status was recorded as currently 

employed or unemployed. Future work ability was assessed by asking the participants to 

estimate the number of years they would be able to continue working. Psychiatric symptoms 

were assessed using the short version of the Depression Anxiety Stress Scales (DASS-21) 

(Lovibond, S.H. & Lovibond, 1995), which was translated and modified by transformation 

into a 5 item Likert scale. Alcohol use was assessed with the Finnish version of the Alcohol 

Use Disorders Test (AUDIT) (World Health Organization, 2001). Life-time drug use was 

asked separately for cannabis and other illicit drugs but combined for the analysis.  
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All subjects underwent a semi-structured medical and socio-economic history 

interview by a neurologist with 25 years of clinical experience (JL), who was not blinded to 

the birth data. We had access to purchases of reimbursed prescription medicines provided by 

the Social Insurance Institution of Finland, ICD-8 and ICD-9 codes of discharge from public 

hospitals since 1980 and from 2002 onwards also from outpatient care, provided by the 

National Institute for Health and Welfare THL. All medical data were systematically 

reviewed by JL and a list of adulthood concomitant conditions was compiled. Conditions 

related to mental health, sleep disorders, and neurological conditions were reviewed in 

evaluating possible underlying factors for ADHD symptoms in adulthood.  

2.4. Statistical Analyses 

Statistical analyses were conducted using IBM SPSS software, version 24. Means and 

standard deviations were calculated for all continuous variables and percentages for 

categorical variables. Chi-square test was used to compare proportions in contingency tables. 

Logarithmic transformations were applied when necessary to make distributions of variables 

less skewed and were used to conduct univariate ANOVA analyses. Kruskall-Wallis analysis 

of variance, Mann-Whitney-U two sample tests, and rank analysis of covariance (Quade, 

1967) were used when assumptions for parametric tests were not met. Logistic regression 

analysis was used to predict outcome and calculate odds ratios for ASRS screener cutoff 

group. Holm-Bonferroni corrections were applied to all pairwise analyses due to multiple 

comparisons. Effect sizes were estimated with Cramer’s V for contingency tables and partial 

eta squared for continuous variables.  

3. Results 

Demographic characteristics and test statistics for the childhood symptom groups are 

shown in Table 1. The groups differed on gender, age, and childhood SES. Gender and 

childhood SES were used as covariates in all analyses of outcome measures. Age was not 

                  



10 

included as a covariate because the range in all groups was narrow (39 to 45 years) and the 

effect size was small.  

The participating risk cohort and controls (n = 382) were compared to non-

participants (cohort 300, controls 58, total n = 358). Fewer men participated in the follow-up 

[46.9% vs. 59.5%; χ²(1), = 11.85, p = .001, V = .13]. There were no differences in birth risks 

(all p values > .3), or childhood SES between the participants and non-participants (p = .21). 

The participants and non-participants differed on childhood group status (χ²(3), = 12.18, p 

= .007). There were more participants than non-participants in the Non-cAP group [56.8% vs 

45.8%, χ²(1) = 8.95, p = .017, V =.11]. In the cAP group, fewer subjects participated in the 

follow-up [16.8% vs. 24.9%, χ²(1) = 7.40, p = .033, V = .10].  

The childhood symptom groups differed on level of education, grade average, 

subjective future work ability, and drug use (Table 1). The groups also differed on ASRS total 

and hyperactive scores (Table 2). The groups differed on reaching a cutoff score on ASRS 

(χ²(3), = 15.83, p = .001, V = .20, Figure 2). In pairwise comparisons, a higher proportion of 

the cADHD group reached the cutoff than of the Non-cAP, (p = .007) and control (p = .004) 

groups. In total, 53.8% (14 out of 26) of those reaching the ASRS cutoff did not belong to the 

cADHD or cAP groups and hence did not have ADHD or subthreshold symptoms in 

childhood (Figure 2). The BRIEF-A GEC and Index scores, as well as some Scale scores 

differed between the childhood symptom groups (Table 2). The groups differed on reaching a 

cutoff for elevated symptoms on the BRIEF-A GEC [χ²(3), = 13.21, p = .004, V = .19], see 

Figure 2. More participants in the cADHD group exceeded the cutoff than in the Non-cAP (p 

= .026) and control groups (p = .006). The bivariate correlation for BRIEF-A GEC T score 

and ASRS total score was 0.65, p < .001.  

Current medications were drugs primarily indicated for treating arterial hypertension 

(n = 39), depression (n = 37), psychosis (n = 7), and asthma (n = 25). Antidepressive and 
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antipsychotic medications were also used for several off-label indications, e.g. sleep 

disturbance, migraine and pain. Additionally, 37 subjects had medications for endocrine 

disorders, rheumatoid arthritis, Crohn's disease and epilepsy. There was no difference 

between the study groups in current medication for depression [χ²(3) = 1.04, p = .79, Mean 

rank for cADHD 198.8, cAP 193.9, Non-cAP 190.6, controls 187.9]. None of the participants 

had medication for ADHD either currently or in childhood. 

Adulthood concomitant conditions related to mental health, sleep disorders, and 

neurological conditions were found in 10/26 (38.5%) participants exceeding the cutoff on 

ASRS and in 62/356 participants (17.4%) in the remaining cohort [χ²(1) = 7.02, p = .008, V 

= .14]. Conditions were equally distributed across the childhood symptom groups [χ²(3) = 

4.37, p = .22, V = .11]. In those exceeding the ASRS cutoff, two conditions were found in the 

cADHD, three in the cAP, four in the Non-cAP, and one in the control group. Of all the 

participants exceeding the ASRS cutoff, five subjects had depression, one had bipolar 

disorder, two had concussion, and two had sleep apnea. Higher DASS-21 score and 

belonging to the cADHD group predicted reaching the ASRS cutoff in logistic regression 

analysis (Table 3). The full model was significant compared to a model with constant only 

[χ²(12) = 68.80, p < .001]. 

4. Discussion 

In this prospective cohort study of 382 participants over four decades we found 

childhood ADHD to be associated with higher rates of ADHD symptoms, executive 

dysfunction, and educational underachievement at age 40 compared to those who had 

subthreshold or no symptoms in childhood. Childhood subthreshold symptoms were not 

associated with elevated symptoms or negative outcomes in adulthood. 

In addition to reporting more ADHD symptoms at age 40 than the other groups, one 

fifth of the cADHD group reached a cutoff for possible ADHD. ADHD symptoms appear to 
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persist in adulthood, as a follow-up of the same cohort at age 30 also showed higher rates of 

ADHD symptoms in the cADHD group compared to controls (Tervo et al., 2017). Previous 

estimates of ADHD persistence from longitudinal studies with individuals aged 30 or older 

(Sibley et al., 2016) have yielded comparable results, suggesting that severe ADHD 

symptoms continue beyond young adulthood among those with childhood ADHD. Still, most 

individuals with cADHD (78%) in our study no longer had elevated symptoms. This estimate 

is highly similar to results reported in two other longitudinal studies with adults over the age 

30, where 74–78%  of subjects with childhood ADHD did not fulfill the diagnostic criteria in 

adulthood (Klein et al., 2012; Mannuzza et al., 2011). The estimate in the present study is 

lower compared to another longitudinal cohort study, where 95% of subjects with childhood 

ADHD did not have ADHD in adulthood (Moffitt et al., 2015). Even though different 

assessment methods and definitions of ADHD were used in these and the present study, the 

percentage of symptom-free individuals is of the same magnitude. Thus, while there is a 

group of adults with childhood ADHD who still have evident ADHD symptoms, for the 

majority, these symptoms appear to alleviate by midlife. 

Previous longitudinal studies have found hyperactive symptoms to decrease with age 

more than inattentive symptoms (Biederman et al., 2000). Differing from these results, the 

cADHD group reported more hyperactive symptoms than the Non-cAP group. Hyperactivity 

may have declined with age in our cohort, but we were unable to estimate this as the same 

measure was not used in childhood. The ASRS screener contains only two questions on 

hyperactivity and might thus not capture all symptoms of hyperactivity. Nonetheless, group-

level differences suggest that hyperactivity, or the feeling of restlessness, continues to 

identify those with childhood ADHD in midlife. In a study of ADHD symptom trajectories in 

adulthood, it was more common for hyperactivity to increase over time than impulsivity or 

inattention (Karam et al., 2017). These results signal the importance of assessing 
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hyperactivity in adults, despite the general trend of these symptoms decreasing with age 

(Biederman et al., 2000). 

Childhood ADHD was associated with greater self-reported executive dysfunction in 

adulthood. Executive functioning is linked to adult ADHD and suggested to be a better 

predictor of the disorder than symptoms in diagnostic criteria only (Adler et al., 2017; 

Barkley et al., 2008; Kessler et al., 2011). Behavioral regulation, particularly inhibitory 

control and monitoring one’s behavior in social situations, was poorer in the cADHD group 

than in the remaining cohort and controls. Deficits in these skills could result in risky and 

impulsive behavior, as well as difficulties in maintaining social relationships due to lack of 

understanding how one’s behavior affects others. The capacity to maintain and hold 

information in mind, and the ability to plan and organize future events were also affected, 

which are skills highly needed in educational and work settings. In another longitudinal 

study, Biederman and colleagues (Biederman et al., 2012) found similar results: Scores on 

most BRIEF-A scales were impaired in men who had ADHD as boys compared to controls. 

Our results add to the evidence of executive dysfunction being a key element in ADHD, and 

highlight the importance of evaluating executive functions if adult ADHD is suspected (Adler 

et al., 2017; Barkley et al., 2008).  

As expected on the basis of literature and previous studies of our cohort (Barkley et 

al., 2008; Klein et al., 2012; Michelsson and Lindahl, 1987; Tervo et al., 2017), educational 

underachievement was prominent in the cADHD group; one third had completed only basic 

education by the age of 40. Educational underachievement was accompanied with poor 

academic performance as the cADHD group reported the lowest grade average among the 

groups. Our results indicate that those with childhood ADHD do not continue their studies at 

a later age, but permanently remain on a low educational track. 
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We found no differences in the employment status or psychiatric symptoms across the 

study groups, but life-time use of drugs was higher in the cADHD group. This result supports 

previous evidence of an association between childhood ADHD and later substance use (Caye 

et al., 2016; Klein et al., 2012). As for employment status, it is only a snapshot of the 

situation at one given time. When we asked the participants to estimate their future work 

ability, the cADHD group estimated their ability as worse than the controls. This is in line 

with other studies indicating occupational impairment among children with ADHD followed 

to adulthood (Barkley and Fischer, 2011; Klein et al., 2012). Lack of significant differences 

between the groups on other outcome measures may partly be explained by attrition bias. Our 

study group likely represents high functioning individuals as participating in the follow-up 

required commitment (Launes et al., 2014).  

Overall, our results suggest that varied perinatal risks per se are not associated with 

negative life outcomes, executive problems, or ADHD symptoms in midlife as individuals in 

the perinatal risk group without childhood ADHD did not differ from controls. However, we 

cannot exclude the mediating effect of childhood ADHD associated with perinatal risk as we 

did not have a group with childhood ADHD without perinatal risks. Previous research has 

showed certain pre- and perinatal risk factors to be associated with adult ADHD (Halmøy et 

al., 2012). Investigating perinatal risks separately might reveal differences in associated 

ADHD symptom trajectories but could not be done in our study due to small numbers in risk 

groups.  

In the present cohort, subthreshold ADHD symptoms were not associated with high 

rates of ADHD symptoms or negative outcomes in midlife. Similar to our findings, a 

longitudinal study found subthreshold ADHD not to predict the full syndrome over the course 

of 15 years (Shankman et al., 2009). Also, in a cross-sectional study individuals with 
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subthreshold ADHD were less impaired and had fewer psychiatric disorders than those with a 

full disorder (Faraone et al., 2006b).  

However, in a recent meta-analysis subthreshold ADHD was associated with 

functional impairment similar to that of the full disorder (Kirova et al., 2019). Even though 

the subthreshold group in this study did not differ from the other groups on negative 

outcomes, there was a trend for the cAP group to exhibit higher rates of smoking and 

psychiatric symptoms and lower rates of employment and tertiary education. Because the 

subthreshold group was small and we compared three groups and performed multiple 

analyses, statistical analyses might not have reached significance even if group-level 

differences were present. Also, most evidence for negative outcomes in subthreshold ADHD 

come from children and young adults (Biederman et al., 2018; Kirova et al., 2019). Our 

subthreshold group might have had more problems at a younger age but do not manifest these 

negative outcomes at a group level later in adulthood, possibly due to catching up with peers 

later in development.  Supporting this view, subthreshold ADHD did not to develop into the 

full syndrome in any participants in a longitudinal study over 15 years with several follow-

ups in adulthood, implying that the core symptoms of ADHD do not tend to increase after 

adolescence (Shankman et al., 2009). 

Childhood subthreshold symptoms have been proposed to underlie adult ADHD  

without known history of childhood ADHD (Asherson et al., 2016; Faraone and Biederman, 

2016; Moffitt et al., 2015), but based on the current findings alternative hypotheses should be 

considered. Half of those exceeding the screener cutoff for ADHD did not have ADHD or 

subthreshold symptoms in childhood. As these individuals did not exhibit ADHD symptoms 

in several assessment situations or informant-reports in childhood, the cause for significant 

ADHD-like symptoms at age 40 is unlikely to be childhood ADHD. It is more likely that 

scoring high on the ADHD screener is due to other factors, namely psychiatric symptoms, 
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causing attentional problems (Sibley et al., 2018). This seems to be the case in our cohort, as 

self-reported psychiatric symptoms were a significant predictor for exceeding the cutoff. 

Also, five out of 14 participants without childhood ADHD/ AP exceeding the cutoff had 

concomitant conditions that could explain the high screener score. However, psychiatric 

disorders have a high degree of genetic correlation, implying that having a psychiatric 

disorder does not exclude having ADHD as well (The Brainstorm Consortium, 2018). Thus, 

the possibility of few individuals presenting an onset of ADHD later in childhood or during 

adolescence or adulthood cannot be ruled out. 

The greatest strengths of the study are the long prospective follow-up period and 

similarity in early environmental and perinatal risk factors between the study groups. 

Comparisons between childhood ADHD symptom groups and controls enables better 

evaluation of the impact of childhood ADHD and subthreshold symptoms on outcomes in 

adulthood. Another strength is that the life-time medical history of the subjects is known in 

detail. One of the limitations of the study may be that ADHD was not a diagnostic disorder at 

the time of childhood follow-up. Therefore, the classification had to be performed 

retrospectively. However, the diagnosis is based on extensive data from investigators and 

informants collected especially for recognizing behavioral symptoms. The ADHD screener 

measure of this study is widely used (Kessler et al., 2007), but consists of only 6 questions 

and does not cover all features of ADHD symptoms listed in DSM-IV diagnostic criteria 

(American Psychiatric Association, 2000). However, the six-question screener has been 

shown to outperform the full 18-question scale (Kessler et al., 2005), and the scoring method 

used in the present study has a good predictive value for clinical diagnosis (Kessler et al., 

2007). In a longitudinal study, attrition bias cannot be avoided. While the cADHD group was 

similarly represented in participants and non-participants, fewer members of the cAP group, 

and fewer men, participated in the follow-up than in the childhood assessments. Despite these 
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limitations, our results suggest that childhood ADHD, but not subthreshold levels of ADHD 

symptoms, are associated with evident ADHD symptoms and poor educational outcome at 

age 40 in a perinatal risk population. 

Funding source 

This work was supported by grants from the Finnish Cultural Foundation and Alfred  

Kordelin Foundation. 

 

 

Declaration of interests 

 

☒ The authors declare that they have no known competing financial interests or 

personal relationships that could have appeared to influence the work reported in this paper. 

 

 

References 

Adler, L.A., Faraone, S. V., Spencer, T.J., Berglund, P., Alperin, S., Kessler, R.C., 2017. The 

structure of adult ADHD. Int. J. Methods Psychiatr. Res. 26, e1555. 

https://doi.org/10.1002/mpr.1555 

American Psychiatric Association, 2000. DSM-IV, Diagnostic and Statistical Manual of 

Mental Disorders 4th edition TR. https://doi.org/10.1176 

Asherson, P., Buitelaar, J., Faraone, S. V, Rohde, L.A., 2016. Adult attention-deficit 

hyperactivity disorder: Key conceptual issues. The Lancet Psychiatry 3, 568–578. 

https://doi.org/10.1016/S2215-0366(16)30032-3 

Barkley, R.A., Fischer, M., 2011. Predicting impairment in major life activities and 

occupational functioning in hyperactive children as adults: Self-reported Executive 

                  



18 

Function (EF) deficits versus EF tests. Dev. Neuropsychol. 36, 137–161. 

https://doi.org/10.1080/87565641.2010.549877 

Barkley, R.A., Murphy, K.R., Fischer, M., 2008. ADHD in Adults: What the Science Says. 

The Guilford Press, New York, NY. https://doi.org/10.1176/appi.ps.59.9.1070 

Biederman, J., Faraone, S. V, Spencer, T.J., Mick, E., Monuteaux, M.C., Aleardi, M., 2006. 

Functional Impairments in Adults With Self-Reports of Diagnosed ADHD. J. Clin. 

Psychiatry 67, 524–540. https://doi.org/10.4088/JCP.v67n0403 

Biederman, J., Fitzgerald, M., Kirova, A.M., Woodworth, K.Y., Biederman, I., Faraone, S. V., 

2018. Further evidence of morbidity and dysfunction associated with subsyndromal 

ADHD in clinically referred children. J. Clin. Psychiatry 79, 17m11870. 

https://doi.org/10.4088/JCP.17m11870 

Biederman, J., Mick, E., Faraone, S. V., 2000. Age-dependent decline of symptoms of 

attention deficit hyperactivity disorder: Impact of remission definition and symptom 

type. Am. J. Psychiatry 157, 816–818. https://doi.org/10.1176/appi.ajp.157.5.816 

Biederman, J., Petty, C.R., Woodworth, K.Y., Lomedico, A., Hyder, L.L., Faraone, S. V., 

2012. Adult outcome of attention-deficit/hyperactivity disorder: A controlled 16-year 

follow-up study. J. Clin. Psychiatry 73, 941–950. https://doi.org/10.4088/JCP.11m07529 

Brinksma, D.M., Hoekstra, P.J., van den Hoofdakker, B., de Bildt, A., Buitelaar, J.K., 

Hartman, C.A., Dietrich, A., 2017. Age-dependent role of pre- and perinatal factors in 

interaction with genes on ADHD symptoms across adolescence. J. Psychiatr. Res. 90, 

110–117. https://doi.org/10.1016/j.jpsychires.2017.02.014 

Caye, A., Rocha, T.B.-M., Anselmi, L., Murray, J., Menezes, A.M.B., Barros, F.C., 

Gonçalves, H., Wehrmeister, F., Jensen, C.M., Steinhausen, H.-C., Swanson, J.M., 

Kieling, C., Rohde, L.A., 2016. Attention-deficit/hyperactivity disorder trajectories from 

childhood to young adulthood: evidence from a birth cohort supporting a late-onset 

                  



19 

syndrome. JAMA Psychiatry 73, 705–712. 

https://doi.org/10.1001/jamapsychiatry.2016.0383 

Faraone, S. V, Biederman, J., 2016. Can Attention-Deficit/Hyperactivity Disorder Onset 

Occur in Adulthood? JAMA psychiatry 73, 655–6. 

https://doi.org/10.1001/jamapsychiatry.2016.0400 

Faraone, S. V, Biederman, J., Mick, E., 2006a. The age-dependent decline of attention deficit 

hyperactivity disorder: a meta-analysis of follow-up studies. Psychol. Med. 36, 159–165. 

https://doi.org/10.1017/S003329170500471X 

Faraone, S. V, Biederman, J., Spencer, T., Mick, E., Murray, K., Petty, C., Adamson, J.J., 

Monuteaux, M.C., 2006b. Diagnosing Adult Attention Deficit Hyperactivity Disorder : 

Are Late Onset and Subthreshold Diagnoses Valid? Am. J. Psychiatry 163, 1720–1729. 

https://doi.org/10.1176/appi.ajp.163.10.1720 

Halmøy, A., Klungsøyr, K., Skjærven, R., Haavik, J., 2012. Pre- and Perinatal Risk Factors in 

Adults with Attention-Deficit/Hyperactivity Disorder. Biol. Psychiatry 71, 474–481. 

https://doi.org/10.1016/j.biopsych.2011.11.013 

Hokkanen, L., Launes, J., Michelsson, K., 2013. The Perinatal Adverse events and Special 

Trends in Cognitive Trajectory (PLASTICITY) - pre-protocol for a prospective 

longitudinal follow-up cohort study. F1000Research 2, 50. 

https://doi.org/10.12688/f1000research.2-50.v1 

Karam, R.G., Rovaris, D.L., Breda, V., Picon, F.A., Victor, M.M., Salgado, C.A.I., Vitola, 

E.S., Mota, N.R., Silva, K.L., Meller, M., Rohde, L.A., Grevet, E.H., Bau, C.H.D., 2017. 

Trajectories of attention-deficit/hyperactivity disorder dimensions in adults. Acta 

Psychiatr. Scand. 136, 210–219. https://doi.org/10.1111/acps.12757 

Kessler, R.C., Adler, L., Ames, M., Demler, O., Faraone, S., Hiripi, E., Howes, M.J., Jin, R., 

Secnik, K., Spencer, T., Ustun, T.B., Walters, E.E., 2005. The World Health Organization 

                  



20 

adult ADHD self-report scale (ASRS): a short screening scale for use in the general 

population. Psychol. Med. 35, 245–256. https://doi.org/10.1017/S0033291704002892 

Kessler, R.C., Adler, L.A., Gruber, M.J., Sarawate, C.A., Spencer, T., Van Brunt, D.L., 2007. 

Validity of the World Health Organization Adult ADHD Self-Report Scale (ASRS) 

Screener in a representative sample of health plan members. Int. J. Methods Psychiatr. 

Res. 16, 52–65. https://doi.org/10.1002/mpr.208 

Kessler, R.C., Green, J.G., Adler, L.A., Barkley, R.A., Faraone, S. V, Finkelman, M., 

Greenhill, L.L., Michael, J., Jewell, M., Russo, L.J., Sampson, N.A., Brunt, D.L. Van, 

2011. Structure and Diagnosis of Adult ADHD : An Analysis of Expanded Symptom 

Criteria From the Adult ADHD Clinical Diagnostic Scale. Psychiatry Interpers. Biol. 

Process. 67, 1168–1178. https://doi.org/10.1001/archgenpsychiatry.2010.146.The 

Kirova, A.M., Kelberman, C., Storch, B., DiSalvo, M., Woodworth, K.Y., Faraone, S. V, 

Biederman, J., 2019. Are subsyndromal manifestations of attention deficit hyperactivity 

disorder morbid in children? A systematic qualitative review of the literature with meta-

analysis. Psychiatry Res. 274, 75–90. https://doi.org/10.1016/j.psychres.2019.02.003 

Klein, R.G., Mannuzza, S., Ramos Olazagasti, M. a, Roizen Belsky, E., Hutchison, J.A., 

Lashua-Shriftman, E., Castellanos, F.X., 2012. Clinical and Functional Outcome of 

Childhood ADHD 33 Years Later. Arch Gen Psychiatry 69, 1295–1303. 

https://doi.org/10.1001/archgenpsychiatry.2012.271.Clinical 

Kooij, S.J., Bejerot, S., Blackwell, A., Caci, H., Casas-Brugué, M., Carpentier, P.J., 

Edvinsson, D., Fayyad, J., Foeken, K., Fitzgerald, M., Gaillac, V., Ginsberg, Y., Henry, 

C., Krause, J., Lensing, M.B., Manor, I., Niederhofer, H., Nunes-Filipe, C., Ohlmeier, 

M.D., Oswald, P., Pallanti, S., Pehlivanidis, A., Ramos-Quiroga, J.A., Rastam, M., 

Ryffel-Rawak, D., Stes, S., Asherson, P., 2010. European consensus statement on 

diagnosis and treatment of adult ADHD: The European Network Adult ADHD. BMC 

                  



21 

Psychiatry 10, 67. https://doi.org/10.1186/1471-244X-10-67 

Larsson, H., Dilshad, R., Lichtenstein, P., Barker, E.D., 2011. Developmental trajectories of 

DSM-IV symptoms of attention-deficit/ hyperactivity disorder: Genetic effects, family 

risk and associated psychopathology. J. Child Psychol. Psychiatry Allied Discip. 52, 

954–963. https://doi.org/10.1111/j.1469-7610.2011.02379.x 

Launes, J., Hokkanen, L., Laasonen, M., Tuulio-Henriksson, A., Virta, M., Lipsanen, J., 

Tienari, P.J., Michelsson, K., 2014. Attrition in a 30-year follow-up of a perinatal birth 

risk cohort: factors change with age. PeerJ 2, e480. https://doi.org/10.7717/peerj.480 

Lovibond, S.H. & Lovibond, P.F., 1995. Manual for the Depression Anxiety Stress Scales, 

2nd ed. Psychology Foundation, Sydney. 

Mannuzza, S., Castellanos, F.X., Roizen, E.R., Hutchison, J.A., Lashua, E.C., Klein, R.G., 

2011. Impact of the impairment criterion in the diagnosis of adult ADHD: 33-year 

follow-up study of boys with ADHD. J. Atten. Disord. 15, 122–9. 

https://doi.org/10.1177/1087054709359907 

Marcus, D.K., Barry, T.D., 2011. Does Attention-Deficit/Hyperactivity Disorder Have a 

Dimensional Latent Structure? A Taxometric Analysis. J. Abnorm. Psychol. 120, 427–

442. https://doi.org/10.1037/a0021405 

Matte, B., Anselmi, L., Salum, G.A., Kieling, C., Gonçalves, H., Menezes, A., Grevet, E.H., 

Rohde, L.A., 2015. ADHD in DSM-5: A field trial in a large, representative sample of 

18- to 19-year-old adults. Psychol. Med. 45, 361–373. 

https://doi.org/10.1017/S0033291714001470 

Michelsson, K., Lindahl, E., 1987. School failure in a group of nine-year-old children who 

neonatally belonged to a high risk group. Early Child Dev. Care 29, 61–68. 

https://doi.org/10.1080/0300443870290106 

Michelsson, K., Ylinen, A., Saarnivaara, A., Donner, M., 1978. Occurrence of risk factors in 

                  



22 

newborn infants. A study of 22359 consecutive cases. Ann. Clin. Res. 10, 334–6. 

Moffitt, T.E., Houts, R., Asherson, P., Belsky, D.W., Corcoran, D.L., Hammerle, M., 

Harrington, H., Hogan, S., Meier, M.H., Polanczyk, G. V., Poulton, R., Ramrakha, S., 

Sugden, K., Williams, B., Rohde, L.A., Caspi, A., 2015. Is adult ADHD a childhood-

onset neurodevelopmental disorder? Evidence from a four-decade longitudinal cohort 

study. Am. J. Psychiatry 172, 967–977. https://doi.org/10.1176/appi.ajp.2015.14101266 

Norén Selinus, E., Molero, Y., Lichtenstein, P., Anckarsäter, H., Lundström, S., Bottai, M., 

Hellner Gumpert, C., 2016. Subthreshold and threshold attention deficit hyperactivity 

disorder symptoms in childhood: psychosocial outcomes in adolescence in boys and 

girls. Acta Psychiatr. Scand. 134, 533–545. https://doi.org/10.1111/acps.12655 

Quade, D., 1967. Rank Analysis of Covariance. J. Am. Stat. Assoc. 62, 1187–1200. 

https://doi.org/10.1080/01621459.1967.10500925 

Roth, R. M., Isquith, P. K., & Gioia, G.A., 2005. Behavior Rating Inventory of Executive 

Function — Adult Version: Professional manual. Lutz, FL: Psychological Assessment 

Resources. 

Satterfield, J.H., Faller, K.J., Crinella, F.M., Schell, A.M., Swanson, J.M., Homer, L.D., 2007. 

A 30-year prospective follow-up study of hyperactive boys with conduct problems: 

Adult criminality. J. Am. Acad. Child Adolesc. Psychiatry 46, 601–610. 

https://doi.org/10.1097/chi.0b013e318033ff59 

Serati, M., Barkin, J.L., Orsenigo, G., Altamura, A.C., Buoli, M., 2017. Research Review: 

The role of obstetric and neonatal complications in childhood attention deficit and 

hyperactivity disorder - a systematic review. J. Child Psychol. Psychiatry 58, 1290–

1300. https://doi.org/10.1111/jcpp.12779 

Shankman, S.A., Lewinsohn, P.M., Klein, D.N., Small, J.W., Seeley, J.R., Altman, S.E., 2009. 

Subthreshold conditions as precursors for full syndrome disorders: A 15-year 

                  



23 

longitudinal study of multiple diagnostic classes. J. Child Psychol. Psychiatry Allied 

Discip. 50, 1485–1494. https://doi.org/10.1111/j.1469-7610.2009.02117.x 

Shaw, M., Hodgkins, P., Caci, H., Young, S., Kahle, J., Woods, A.G., Arnold, L.E., 2012. A 

systematic review and analysis of long-term outcomes in attention deficit hyperactivity 

disorder: effects of treatment and non-treatment. BMC Med. 10, 99. 

https://doi.org/10.1186/1741-7015-10-99 

Sibley, M.H., Mitchell, J.T., Becker, S.P., 2016. Method of adult diagnosis influences 

estimated persistence of childhood ADHD: a systematic review of longitudinal studies. 

The Lancet Psychiatry 3, 1157–1165. https://doi.org/10.1016/S2215-0366(16)30190-0 

Sibley, M.H., Rohde, L.A., Swanson, J.M., Hechtman, L.T., Molina, B.S.G., Mitchell, J.T., 

Arnold, L.E., Caye, A., Kennedy, T.M., Roy, A., Stehli, A., Vitiello, B., Severe, J.B., 

Jensen, P.S., Hoagwood, K., Richters, J., Vereen, D., Hinshaw, S.P., Elliott, G.R., Wells, 

K.C., Epstein, J.N., Murray, D.W., Conners, C.K., March, J., Wigal, T., Cantwell, D.P., 

Abikoff, H.B., Greenhill, L.L., Newcorn, J.H., Hoza, B., Pelham, W.E., Gibbons, R.D., 

Marcus, S., Hur, K., Kraemer, H.C., Hanley, T., Stern, K., 2018. Late-onset ADHD 

reconsidered with comprehensive repeated assessments between ages 10 and 25. Am. J. 

Psychiatry 175, 140–149. https://doi.org/10.1176/appi.ajp.2017.17030298 

Strang-Karlsson, S., Räikkönen, K., Pesonen, A.-K.K., Kajantie, E., Paavonen, E.J., Lahti, J., 

Hovi, P., Heinonen, K., Järvenpää, A.-L.L., Eriksson, J.G., Andersson, S., 2008. Very 

low birth weight and behavioral symptoms of attention deficit hyperactivity disorder in 

young adulthood: the Helsinki study of very-low-birth-weight adults. Am. J. Psychiatry 

165, 1345–1353. https://doi.org/10.1176/appi.ajp.2008.08010085 

Tervo, T., Michelsson, K., Launes, J., Hokkanen, L., 2017. A Prospective 30-Year Follow-Up 

of ADHD Associated With Perinatal Risks. J. Atten. Disord. 21, 799–810. 

https://doi.org/10.1177/1087054714548036 

                  



24 

The Brainstorm Consortium, 2018. Analysis of shared heritability in common disorders of the 

brain. Science (80-. ). 360. https://doi.org/10.1126/science.aap8757 

World Health Organization, 2001. The Alcohol Use Disorders Identification Test: Guidelines 

for use in primary care, 2nd ed. WHO Press, Geneva. 

                  



25 

Tables 

Table 1. Demographic characteristics and life outcomes at 40 years in childhood ADHD and attention problem groups. 

 Childhood group     

 

cADHD 

(1) 

N = 37 

cAP  

(2) 

N = 64 

Non-cAP 

(3) 

N = 217 

Controls 

(4) 

N = 64 

 

  

 

Characteristic 

n (%) or  

M ± SD 

n (%) or  

M ± SD 

n (%) or  

M ± SD 

n (%) or  

M ± SD χ²/ F p V/ η
2
 Pairwise comparison 

Sex (male) 24 (64.9) 35 (54.7) 93 (42.9) 27 (42.2) 8.35 .039 .15  

Age at follow-up 42.1 ± 1.27 41.8 ± 1.24 42.3 ± 1.27
 

41.6 ± 1.27 12.92 .005 .026 3 > 4* 

SES in childhood     19.28 .004 .16  

 Level 1 5 (13.5)
 

17 (26.6) 47 (21.7)
 

26 (40.6)    4 > 1,3* 

 Level 2 11 (29.7) 11 (17.2) 64 (29.5) 20 (31.3)     

 Level 3 21 (56.8)
 

36 (56.3)
 

106 (48.8)
 

18 (28.1)    2 > 4**; 1,3 > 4* 

Mother’s education  

(n = 365) 

    3.69 .72 .07  

 Basic 10 (29.4) 23 (37.7) 69 (33.2) 15 (24.2)     

 Secondary 20 (58.8) 28 (45.9) 106 (51.0) 36 (58.1)     

 Tertiary 4 (11.8) 10 (16.4) 33 (15.9) 11 (17.7)     

Occupational 

Status (employed) 

32 (86.5) 58 (90.6) 204 (94.0) 61 (95.3) 3.79 .29 .10  

Subjective work 

ability (years) 

19.77 ± 

4.67 

20.89 ± 

4.69 

21.27 ± 

4.35 

22.47 ± 

3.64 

3.31 .020 .03 4 > 1* 

Education     53.45 < .001 .26  

 Basic 14 (37.8) 6 (9.4) 11 (5.1) 1 (1.6)    1 > 3,4***; 1 > 2** 

 Secondary 16 (43.2) 37 (57.8) 118 (54.4) 30 (46.9)     

 Tertiary 7 (18.9) 21 (32.8) 88 (40.6) 33 (51.6)    4 > 1** 
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Grade average
†
 6.58 ± 1.10

 
7.50 ± 1.12

 
7.76 ± 1.24 8.10 ± 1.31 37.44 < .001 .09 3,4 > 1***; 2 > 1** 

Smoking (yes) 10 (27.0) 19 (29.7) 38 (17.5) 9 (14.1) 7.18 .07 .14  

Drug use  10 (27.0)
 

4 (6.3) 19 (8.8) 5 (7.8) 13.70 .003 .15 1 > 3**; 1 > 2,4* 

Alcohol use (Audit) 8.17 ± 5.64 6.13 ± 3.95 6.53 ± 4.63 5.94 ± 2.78 0.97 .41 .01  

DASS-21 total score 24.88 ± 

15.93 

18.74 ± 

14.03 

17.56 ± 

12.35 

17.98 ± 

12.54 

2.39 .07 .02  

cADHD, childhood ADHD; cAP, childhood attention problem; Non-cAP, no childhood ADHD or attention problems; SES, socioeconomic 

status; Audit, Alcohol Use Disorders Test; DASS, Depression Anxiety Stress Scales; 
†
Grade average in comprehensive school; * p < .05, ** p 

< .01, *** p < .001. 
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Table 2. ADHD and executive functions symptom scores at 40. 

 Childhood group     

 

cADHD  

(1) 

N = 37 

cAP 

(2) 

N = 64 

Non-cAP 

(3) 

N = 217 

Controls 

(4) 

N = 64    

 

Variable 

M ± SD 

n (%) 

M ± SD 

n (%) 

M ± SD 

n (%) 

M ± SD 

n (%) F p η
2
 

Pairwise 

comparison 

ASRS Tot 9.43 ± 

5.06 

6.30 ± 

4.51 

6.20 ± 

4.09 

6.69 ± 

3.49 

5.45 .001 .041 1 > 3***; 1 > 4** 

ASRS Hyp 3.16 ± 

2.24 

1.98 ± 

1.79 

1.69 ± 

1.72 

2.0 ± 

1.83 

5.37 .001 .041 1 > 3*** 

ASRS Inat 6.27 ± 

4.03 

4.53 ± 

3.29 

4.52 ± 

3.15 

4.69 ± 

2.70 

2.49 .06 .019  

BRIEF-A   

GEC 

56.89 ± 

10.99
 

51.33 ± 

9.20 

50.74 ± 

9.45 

49.42 ± 

7.53 

4.67 .003 .036 1 > 3,4**; 1 > 2* 

BRIEF-A             

BRI 

56.16 ± 

12.25 

49.91 ± 

10.68 

49.93 ± 

9.61 

48.09 ± 

8.37 

4.94 .002 .038 1 > 3,4**; 1 > 2* 

 Inhibit 54.84 ± 

8.74
 

49.55 ± 

9.62 

48.46 ± 

8.03 

46.77 ± 

6.67 

7.11 < .001 .054 1 > 3,4***; 1 > 2** 

 Shift 55.78 ± 

12.83 

49.70 ± 

9.82 

51.34 ± 

10.11 

50.03 ± 

10.43 

2.84 .038 .022 1 > 2* 

 EC 54.35 ± 

12.48 

50.41 ± 

10.79 

50.72 ± 

10.48 

49.28 ± 

9.69 

2.23 .09 .017  

 Self-M 55.43 ± 

11.59
 

49.56 ± 

11.02 

48.69 ± 

9.22 

47.27 ± 

8.0 

4.75 .003 .037 1 > 3,4**; 1 > 2* 

BRIEF-A  

MI 

56.76 ± 

9.88 

52.39 ± 

8.72 

51.43 ± 

9.45 

50.70 ± 

7.49 

3.44 .017 

 

.027 1 > 3,4* 

 Initiate 56.65 ± 

12.80 

53.70 ± 

10.46 

52.24 ± 

10.29 

52.16 ± 

8.66 

1.23 .3 .01  

 WM 61.54 ± 

11.84
 

54.86 ± 

12.04 

54.73 ± 

10.70 

53.44 ± 

9.45 

4.54 .004 .035 1 > 2,3,4*** 
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 Plan 55.54 ± 

8.72
 

50.31 ± 

8.26 

49.59 ± 

8.61 

48.95 ± 

8.38 

5.07 .002 .039 1 > 3,4**; 1 > 2* 

 TM 56.11 ± 

9.09 

52.84 ± 

8.22 

52.76 ± 

9.60 

52.17 ± 

8.48 

1.53 .21 .012  

 OM 50.51 ± 

10.53 

50.16 ± 

10.10 

48.62 ± 

9.75 

48.05 ± 

8.91 

0.74 .53 .006  

cADHD, childhood ADHD; cAP, childhood attention problem; Non-cAP, no childhood ADHD or attention problems; ASRS, Adult ADHD 

Self-Report Screening Scale; ASRS Tot, ASRS total score; ASRS Hyp, ASRS hyperactive score, ASRS Inat, ASRS inattention score; GEC, 

general executive composite; BRI, behavioral regulation index; MI, metacognitive index; EC, emotional control; Self-M, self-monitor; WM, 

working memory; TM, task monitor; OM, organization of materials; * p < 0.05, ** p < 0.01, *** p < 0.001.  All BRIEF-A descriptive data are 

presented as T-scores.
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Table 3. Predictors for reaching a cutoff on the ASRS screener. 

Predictor B SE Adjusted OR 95% CI p 

Sex (male) 0.25 0.59 1.29 0.41–4.08 .67 

Childhood SES
†
       

 Level 2 0.69 0.75 1.99 0.46-8.70 .36 

 Level 3 0.36 0.81 1.43 0.30-6.95 .66 

Education
‡
      

 Basic -1.08 0.99 0.34 0.05-2.34 .27 

 Secondary -0.10 0.63 0.91 0.27-3.11 .88 

Smoking (yes) 1.01 0.58 2.75 0.88–8.62 .08 

Audit score -0.05 0.05 0.95 0.86–1.05 .32 

Drug use (yes) -0.49 0.83 0.62 0.12–3.13 .56 

DASS-21 0.12 0.02 1.13 1.08–1.18 < .001 

Childhood group      

 cADHD 3.25 1.26 25.81 2.20–302.47 .010 

 cAP 1.37 1.27 3.94 0.32–47.79 .28 

 Non-cAP 1.90 1.15 6.71 0.70–64.22 .10 

SES, socioeconomic status; Audit, Alcohol Use Disorders Test; DASS-21, Depression 

Anxiety Stress Scales; cADHD, childhood ADHD; cAP, childhood attention problem; Non-

cAP, no childhood ADHD or attention problems; CI, confidence interval; 
†
 compared to 

Level 1; 
‡
 compared to Tertiary. 
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Figures 

 

Figure 1. Flow chart of the participants. 
†
Died after childhood follow-ups. 
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Figure 2. Percentage of subjects reaching a cutoff on measures of ADHD symptoms and 

executive dysfunction in childhood groups with 95% confidence intervals. cADHD, 

childhood ADHD; cAP, childhood attention problem; Non-cAP, no childhood ADHD or 

attention problems; ASRS, Adult ADHD Self-Report Screening Scale, score ≥ 14; cADHD n 

= 8, cAP n = 4, Non-cAP n = 13, Control n = 1. BRIEF-A, Behavior Rating Inventory of 

Executive Functions, Adult, GEC T score ≥ 65: cADHD n = 9, cAP n = 5, Non-cAP n = 19, 

Control n = 2. 

                  


