SUPPLEMENTARY INFORMATION
Online Resource 1. Additional information on participants.
The data used in this study originate from the Lifelines Cohort Study [1,2]. Lifelines is a multi-disciplinary prospective population-based cohort study examining in a unique three-generation design the health and health-related behaviours of 167,729 persons living in the North of the Netherlands. It employs a broad range of investigative procedures in assessing the biomedical, socio-demographic, behavioural, physical, and psychological factors which contribute to the health and disease of the general population, with a special focus on multi-morbidity and complex genetics. All individuals aged between 25 and 50, living in the three Northern provinces of the Netherlands, were invited through their general practitioners (GPs); note that in the Netherlands every resident is registered at a general practice. Individuals were not eligible if they had a severe psychiatric or physical illness, limited life expectancy, or insufficient knowledge of the Dutch language. Inhabitants of the Northern provinces that were not invited by their GP but did meet above-mentioned criteria could register themselves via the Lifelines website. At baseline measurement (2006–2013), the Lifelines cohort consisted of 167,729 participants and included children from 6 months, elderly people up to 93 years, and somewhat more women than men (57.9% vs. 42.1%). Over two-thirds of the participants had at least one family member participating in Lifelines. For more information about the Lifelines Cohort Study see [1–3]. 
The data used in the current study were obtained from an add-on study implemented in Lifelines that was collected from 2017 to 2019. This add-on study was performed as part of the research conducted by the EU-funded CoCA consortium: Comorbid Conditions of ADHD as described in the main text.

[bookmark: _Hlk179310639]Online Resource 2. Additional information on measures.
[bookmark: _Hlk158811104]Attention-Deficit/Hyperactivity Disorder. Among all participants, ADHD symptoms were assessed with the Dutch version of the ADHD DSM-IV questionnaire [4,5]. The questionnaire consists of 11 inattention items and 12 hyperactivity items that are scored from 0 ‘’never or rarely present’’ to 3 ‘’very often present’’. These 23 items indicate the presence or absence of each of the 18 DSM-IV ADHD symptoms (some symptoms are measured by two items) during the past six months. A symptom is considered present when one of the corresponding items is rated 2 or higher which results in a sum score ranging from 0 to 18. The Dutch version of the ADHD DSM-IV questionnaire has been shown good psychometric properties [4].
[bookmark: _Hlk158811195][bookmark: _Hlk158804629]Aggressive behaviour. In childhood and adolescence, aggressive behaviour was assessed with the Child Behaviour Checklist (CBCL) [6,7]. The aggressive behaviour subscale of the CBCL includes 18 items that are scored from 0 ‘’never or rarely present’’ to 2 ‘’very often present’’ and result in a sum score ranging from 0 to 36. The score indicates the severity of aggressive behaviour problems during the past six months. In adulthood, aggressive behaviour was assessed with the Adult Self Report (ASR) [7]. The aggressive behaviour subscale of the ASR includes 15 items that are scored from 0 ‘’never or rarely present’’ to 2 ‘’very often present’’ and result in a sum score ranging from 0 to 30. The score indicates the severity of aggressive behaviour problems during the past six months. The CBCL and ASR have been shown good psychometric properties [6,7]. 
[bookmark: _Hlk158812637]Depression. In childhood and adolescence, depression was assessed with the CBCL [6,7]. The DSM-IV affective problems subscale of the CBCL includes 13 items that are scored from 0 ‘’never or rarely present’’ to 2 ‘’very often present’’ and result in a sum score ranging from 0 to 26. The score indicates the severity of affective problems during the past six months. In adulthood, Major Depressive Disorder and Dysthymia were assessed with the Dutch version of the Mini-international Neuropsychiatric Interview (MINI-S) [8]. The MINI is a standardized diagnostic interview that indicates the severity of DSM-IV Major Depressive Disorder during the past year and Dysthymia during the past two years. Interview skips (i.e., previous versions of the MINI contained interview skips when participants answered no to the presence of core symptoms) were removed so that we had full information on all possible symptoms. The MINI has been shown good psychometric properties [8,9]. 
Anxiety. In childhood and adolescence, the presence of anxiety was assessed with the CBCL [6,7]. The DSM-IV anxiety problems subscale of the CBCL includes 6 items that are scored from 0 ‘’never or rarely present’’ to 2 ‘’very often present’’ and result in a sum score ranging from 0 to 12. The score indicates the severity of anxiety problems during the past six months. In adulthood, Anxiety Disorders were assessed with the MINI-S [8]. The MINI indicates the severity of DSM-IV Panic Disorder, Social Phobia, and Generalized Anxiety Disorder (GAD) during the past year.
Autism spectrum problems. In childhood and adolescence, Autism Spectrum Disorder problems were assessed with the Child Social Behaviour Questionnaire (CSBQ) [10]. The CSBQ consists of 49 items that are scored from 0 ‘’never or rarely present’’ to 2 ‘’very often present’’ and result in a sum score ranging from 0 to 98. The score indicates problems among seven subdomains during the past three months: reduced contact, reduced social insight, reduced empathy, violation of social conventions, resistance to change, stereotyped behaviour, and violation of communication rules. In adulthood, Autism Spectrum Disorder problems were assessed with the Adult Social Behaviour Questionnaire (ASBQ) [11]. The ASBQ consists of 44 items that are scored from 0 ‘’never or rarely present’’ to 2 ‘’very often present’’ and result in a sum score ranging from 0 to 88. The score indicates problems among six subdomains during the past three months: reduced contact, reduced social insight, reduced empathy, violation of social conventions, resistance to change, and stereotyped behaviour. The CSBQ and ASBQ have been shown good psychometric properties [10–12].
Substance use. In childhood, substance use was assessed by asking the children’s parents whether they smoked, how often they drank alcohol, and how often they used drugs during the past year. In adolescence and adulthood, substance use was assessed by asking the participants how often they smoked, how often they drank alcohol, and how often they used drugs during the past year.
[bookmark: _Hlk71123382]For more information about how participants were classified as having neurodevelopmental and/or psychiatric problems see Online Resource 3.

Online Resource 3. Additional information about how participants were classified as having neurodevelopmental or psychiatric problems.
[bookmark: _Hlk89446750][bookmark: _Hlk71208947][bookmark: _Hlk179321137]Participants were classified as having depression and/or anxiety when they met the DSM-IV criteria. MDD was considered present when one core symptom and at least four additional symptoms were present or when both core symptoms and at least three additional symptoms were present [9]. Dysthymia was considered present when all core symptoms and at least two additional symptoms were present [9]. Panic Disorder was considered present when all core symptoms and at least four additional symptoms were present [9]. Social Phobia was considered present when all core symptoms were present [9]. GAD was considered present when all core symptoms and at least three additional symptoms were present [9].
Participants were classified as substance users when they were current smokers, drank more than one and a half glasses of alcohol per day, used cannabis or magic mushrooms, or used any hard drugs (i.e., if any of the following categories was rated as “yes”: amphetamines, cocaine, heroin, or ecstasy).
[bookmark: _Hlk179316601]The questionnaires that were used to assess ADHD, autism spectrum problems, aggressive behaviour, and depression and anxiety in childhood and adolescence only yield continuous scores. Participants were classified as having these problems when their score exceeded a cut-off score that was set to reflect the prevalence in the general population which has been established by previous research [13–19]. We used frequency tables to identify cut-off scores that most closely matched the prevalence in the general population. When two adjacent scores resulted in prevalence rates similarly close to the population prevalence, we favoured the cut-off score that resulted in the highest prevalence. The reason to favour the higher cut-off scores was the prevalence of 1% for autism spectrum problems which is quite low for model estimation. This number would be even lower if we accepted prevalence rates below 1%.
The sample prevalence of neurodevelopmental and psychiatric problems in childhood, adolescence, and adulthood is displayed in ST1.

ST1. Sample prevalence in CoCA add-on study in Lifelines cohort.

	 
	Sample prevalence

	 
	Childhood
	Adolescence
	Adulthood

	ADHD
	4.7%
	4.1%
	2.7%

	Inattention
	4.9%
	3.9%
	3.0%

	Hyperactivity-impulsivity
	5.8%
	4.2%
	3.2%

	ASD
	1.0%
	1.2%
	1.1%

	Reduced contact
	1.0%
	1.2%
	1.3%

	Reduced empathy
	1.7%
	1.2%
	1.1%

	Violation of social conventions
	1.1%
	1.1%
	1.0%

	Reduced social insight
	1.0%
	1.2%
	1.0%

	Stereotyped behaviour
	1.0%
	1.4%
	1.1%

	Resistance to change
	1.6%
	2.0%
	1.6%

	Aggressive behaviour
	5.1%
	3.4%
	2.7%

	Depression
	1.3%
	3.7%
	6.3%

	Anxiety
	2.8%
	4.0%
	8.0%

	Smoking
	0.0%
	1.4%
	6.7%

	Alcohol consumption
	0.0%
	1.4%
	12.3%

	Soft drug use
	0.0%
	4.6%
	2.9%

	Hard drug use
	0.0%
	0.2%
	1.9%



Notes: CoCA = Comorbid Conditions of ADHD; ADHD = Attention-Deficit/Hyperactivity Disorder; ASD = Autism Spectrum Disorder.
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Online Resource 4. Presentation of the comorbidity, familial co-aggregation, and shared familiality of neurodevelopmental problems among each other and with aggressive behaviour, depression, anxiety, and substance use by type of index instead of problem.
Regarding the neurodevelopmental problems with each other, cross-disorder phenotypic correlations were highest between ADHD and ASD (rP = 0.51) and hyperactivity-impulsivity and stereotyped behaviour (rP = 0.47), and lowest between hyperactivity-impulsivity and reduced empathy (rP = 0.21) and inattention and reduced empathy (rP = 0.23). Recurrence risk ratios were highest for inattention with ASD (λR = 2.96 and 2.65) and ADHD with stereotyped behaviour (λR = 2.61 and 2.33), and lowest for hyperactivity-impulsivity with reduced contact (λR = 1.18) and hyperactivity-impulsivity with reduced empathy (λR = 1.23). Cross-disorder familial correlations were highest between hyperactivity-impulsivity and reduced empathy (rF = 0.76) and hyperactivity-impulsivity and resistance to change (rF = 0.75), and lowest between inattention and violation of social conventions (rF = 0.52), inattention and stereotyped behaviour (rF = 0.55), and inattention and reduced contact (rF = 0.58).
Regarding the neurodevelopmental problems with psychiatric problems, phenotypic correlations were highest between ASD and aggressive behaviour (rP = 0.58) and resistance to change and aggressive behaviour (rP = 0.56), and lowest between reduced empathy and hard drug use (rP = 0.01). Recurrence risk ratios were highest for violation of social conventions with aggressive behaviour (λR = 2.66) and ADHD with aggressive behaviour (λR = 2.56), and lowest for stereotyped behaviour with hard drug use (λR = 0.53), resistance to change with hard drug use (λR = 0.54), and reduced empathy with soft drug use (λR = 0.56). The familial correlation was highest between stereotyped behaviour and anxiety (rF = 0.84), and lowest between resistance to change and alcohol consumption (rF = -0.06).
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ST2. Comorbidity, familial co-aggregation, and shared familiality among neurodevelopmental problems.
[image: ]
[bookmark: _Hlk158655410]Notes: ADHD = Attention-Deficit/Hyperactivity Disorder; ASD = Autism Spectrum Disorder; CI = Confidence Interval; SE = Standard Error; * = Significant at 0.05 level.

ST3. Comorbidity, familial co-aggregation, and shared familiality between neurodevelopmental problems and aggressive behaviour, depression, anxiety, and substance use.
[image: ]
Notes: ADHD = Attention-Deficit/Hyperactivity Disorder; ASD = Autism Spectrum Disorder; CI = Confidence Interval; SE = Standard Error; * = Significant at 0.05 level.
image1.emf
ADHD Inattention Hyperactivity-impulsivity ASD Reduced contact Reduced empathy

Violation of social 

conventions

Reduced social insight Stereotyped behaviour Resistance to change

ADHD 0.98 (0.01)* 0.98 (0.01)* 0.72 (0.03)* 0.59 (0.04)* 0.59 (0.06)* 0.53 (0.05)* 0.69 (0.04)* 0.64 (0.04)* 0.68 (0.03)*

Inattention 0.90 (0.001)* 0.94 (0.03)* 0.70 (0.03)* 0.58 (0.05)* 0.64 (0.07)* 0.52 (0.05)* 0.70 (0.04)* 0.55 (0.05)* 0.67 (0.04)*

Hyperactivity-impulsivity 0.91 (0.001)* 0.64 (0.003)* 0.73 (0.03)* 0.63 (0.05)* 0.76 (0.08)* 0.66 (0.06)* 0.73 (0.05)* 0.69 (0.05)* 0.75 (0.04)*

ASD 0.51 (0.004)* 0.46 (0.004)* 0.47 (0.004)* 0.92 (0.01)* 0.88 (0.02)* 0.84 (0.02)* 0.93 (0.01)* 0.84 (0.02)* 0.92 (0.01)*

Reduced contact 0.31 (0.005)* 0.30 (0.005)* 0.27 (0.005)* 0.81 (0.002)* 0.91 (0.04)* 0.69 (0.04)* 0.83 (0.03)* 0.71 (0.05)* 0.83 (0.03)*

Reduced empathy 0.26 (0.005)* 0.23 (0.005)* 0.21 (0.005)* 0.73 (0.002)* 0.61 (0.003)* 0.85 (0.06)* 0.90 (0.04)* 0.73 (0.06)* 0.78 (0.05)*

Violation of social conventions 0.35 (0.005)* 0.29 (0.005)* 0.33 (0.005)* 0.67 (0.003)* 0.40 (0.004)* 0.42 (0.004)* 0.79 (0.04)* 0.77 (0.05)* 0.75 (0.04)*

Reduced social insight 0.42 (0.004)* 0.40 (0.004)* 0.36 (0.005)* 0.82 (0.002)* 0.55 (0.004)* 0.53 (0.004)* 0.51 (0.004)* 0.76 (0.04)* 0.83 (0.03)*

Stereotyped behaviour 0.47 (0.004)* 0.39 (0.004)* 0.47 (0.004)* 0.70 (0.003)* 0.42 (0.004)* 0.35 (0.005)* 0.47 (0.004)* 0.51 (0.004)* 0.75 (0.04)*

Resistance to change 0.44 (0.004)* 0.38 (0.004)* 0.41 (0.004)* 0.84 (0.002)* 0.64 (0.003)* 0.44 (0.004)* 0.43 (0.004)* 0.59 (0.003)* 0.51 (0.004)*

ADHD 2.65 (1.70-4.15)* 2.21 (1.49-3.28)* 2.32 (1.30-4.18)* 1.13 (0.52-2.49) 1.20 (0.57-2.54) 1.49 (0.73-3.04) 1.51 (0.73-3.12) 2.61 (1.45-4.71)* 1.97 (1.11-3.48)*

Inattention 2.80 (1.79-4.39)* 1.97 (1.46-2.66)* 2.96 (1.76-5.01)* 1.51 (0.89-2.58) 1.86 (1.13-3.05)* 1.69 (0.98-2.89) 1.87 (1.12-3.12)* 2.40 (1.49-3.86)* 2.29 (1.57-3.31)*

Hyperactivity-impulsivity 2.27 (1.54-3.35)* 2.00 (1.48-2.69)* 1.90 (1.15-3.11)* 1.18 (0.65-2.14) 1.23 (0.69-2.19) 2.03 (1.29-3.20)* 1.33 (0.74-2.40) 2.27 (1.37-3.77)* 1.99 (1.31-3.02)*

ASD 2.22 (1.23-3.99)* 2.65 (1.55-4.53)* 1.78 (1.08-3.00)* 2.52 (1.03-6.18)* 3.97 (2.10-7.47)* 2.24 (0.96-5.23) 2.91 (1.16-7.27)* 3.03 (1.35-6.79)* 2.84 (1.35-5.97)*

Reduced contact 1.19 (0.55-2.60) 1.56 (0.91-2.68) 1.20 (0.66-2.19) 2.63 (1.07-6.50)* 1.52 (0.58-4.02) 1.57 (0.60-4.12) 0.85 (0.21-3.39) 3.83 (2.03-7.23)* 2.27 (1.13-4.54)*

Reduced empathy 1.78 (0.82-3.85) 2.55 (1.55-4.19)* 1.70 (0.94-3.07) 5.42 (2.88-10.20)* 2.02 (0.78-5.23) 3.69 (1.63-8.35)* 4.62 (2.32-9.20)* 2.08 (0.78-5.53) 3.08 (1.65-5.73)*

Violation of social conventions 1.81 (0.89-3.66) 2.02 (1.18-3.46)* 2.34 (1.45-3.76)* 2.81 (1.22-6.42)* 1.90 (0.74-4.91) 3.49 (1.56-7.81)* 3.32 (1.52-7.25)* 2.43 (1.04-5.68)* 2.89 (1.57-5.33)*

Reduced social insight 1.56 (0.75-3.23) 2.06 (1.19-3.54)* 1.37 (0.75-2.53) 3.04 (1.22-7.53)* 0.85 (0.21-3.38) 3.51 (1.76-6.99)* 2.80 (1.27-6.17)* 1.75 (0.66-4.66) 1.45 (0.61-3.45)

Stereotyped behaviour 2.33 (1.28-4.24)* 2.17 (1.34-3.53)* 1.78 (1.06-3.00)* 2.97 (1.35-6.55)* 3.57 (1.89-6.73)* 1.48 (0.55-3.94) 1.93 (0.84-4.47) 1.60 (0.61-4.22) 1.92 (0.80-4.57)

Resistance to change 1.86 (1.04-3.30)* 2.17 (1.48-3.19)* 1.86 (1.21-2.84)* 2.66 (1.26-5.61)* 2.22 (1.11-4.45)* 2.31 (1.21-4.42)* 2.47 (1.32-4.62)* 1.38 (0.57-3.36) 2.04 (0.85-4.89)

Phenotypic correlation (SE) / 

Familial correlation (SE)

Recurrence risk ratio (95% CI)


image2.emf
Aggressive behaviour Depression Anxiety Smoking Alcohol consumption Soft drug use Hard drug use

ADHD 0.51 (0.004)* 0.39 (0.004)* 0.41 (0.000)* 0.04 (0.006)* 0.06 (0.005)* 0.13 (0.005)* 0.11 (0.005)*

Inattention 0.47 (0.004)* 0.37 (0.005)* 0.37 (0.005)* 0.03 (0.005)* 0.04 (0.005)* 0.12 (0.005)* 0.11 (0.005)*

Hyperactivity-impulsivity 0.51 (0.004)* 0.34 (0.005)* 0.37 (0.005)* 0.05 (0.005)* 0.05 (0.005)* 0.12 (0.005)* 0.10 (0.005)*

ASD 0.58 (0.004)* 0.37 (0.005)* 0.40 (0.004)* 0.07 (0.006)* 0.05 (0.005)* 0.09 (0.005)* 0.06 (0.005)*

Reduced contact 0.44 (0.004)* 0.30 (0.005)* 0.28 (0.005)* 0.06 (0.005)* 0.02 (0.005)* 0.06 (0.005)* 0.03 (0.005)*

Reduced empathy 0.35 (0.005)* 0.13 (0.005)* 0.13 (0.005)* 0.04 (0.005)* 0.02 (0.005)* 0.03 (0.005)* 0.01 (0.005)

Violation of social conventions 0.38 (0.005)* 0.17 (0.005)* 0.18 (0.005)* 0.07 (0.005)* 0.07 (0.005)* 0.05 (0.005)* 0.03 (0.005)*

Reduced social insight 0.48 (0.004)* 0.29 (0.005)* 0.30 (0.005)* 0.04 (0.005)* 0.02 (0.005)* 0.05 (0.005)* 0.03 (0.005)*

Stereotyped behaviour 0.46 (0.004)* 0.26 (0.005)* 0.30 (0.005)* 0.05 (0.005)* 0.05 (0.005)* 0.11 (0.005)* 0.09 (0.005)*

Resistance to change 0.56 (0.004)* 0.35 (0.005)* 0.41 (0.004)* 0.07 (0.005)* 0.03 (0.005)* 0.08 (0.005)* 0.06 (0.005)*

ADHD 2.56 (1.86-3.51)* 1.33 (0.93-1.89) 1.52 (1.14-2.02)* 1.08 (0.70-1.67) 0.83 (0.59-1.17) 1.28 (0.78-2.09) 0.75 (0.31-1.80)

Inattention 2.52 (1.90-3.35)* 1.45 (1.08-1.96)* 1.39 (1.07-1.89)* 1.05 (0.75-1.49) 1.02 (0.79-1.31) 0.93 (0.59-1.48) 1.14 (0.61-2.15)

Hyperactivity-impulsivity 2.27 (1.70-3.03)* 1.10 (0.80-1.52) 1.44 (1.14-1.82)* 1.08 (0.78-1.50) 0.86 (0.66-1.12) 1.47 (1.01-2.15)* 0.80 (0.42-1.54)

ASD 1.93 (1.08-3.43)* 1.61 (1.00-2.58) 1.15 (0.68-1.93) 1.24 (0.69-2.23) 0.82 (0.50-1.35) 1.59 (0.78-3.22) 1.18 (0.45-3.10)

Reduced contact 1.61 (0.92-2.80) 1.06 (0.61-1.83) 1.33 (0.88-2.02) 1.35 (0.83-2.21) 0.85 (0.53-1.37) 0.76 (0.32-1.81) 1.51 (0.69-3.30)

Reduced empathy 2.08 (1.15-3.74)* 2.29 (1.51-3.49)* 2.31 (1.62-3.30)* 1.48 (0.88-2.50) 0.59 (0.32-1.09) 0.56 (0.18-1.74) 1.14 (0.43-3.01)

Violation of social conventions 2.66 (1.63-4.34)* 1.46 (0.87-2.46) 1.98 (1.34-2.92)* 1.28 (0.72-2.26) 0.98 (0.60-1.58) 1.57 (0.79-3.11) 0.64 (0.16-2.54)

Reduced social insight 1.50 (0.80-2.84) 1.39 (0.84-2.30) 0.83 (0.47-1.46) 1.33 (0.79-2.26) 0.66 (0.38-1.15) 0.89 (0.32-2.48) 0.58 (0.15-2.29)

Stereotyped behaviour 2.45 (1.51-3.97)* 1.26 (0.78-2.04) 1.56 (1.06-2.32)* 0.80 (0.42-1.52) 0.72 (0.44-1.18) 1.24 (0.62-2.45) 0.53 (0.14-2.09)

Resistance to change 1.79 (1.06-3.03)* 1.40 (0.96-2.04) 1.16 (0.78-1.72) 1.29 (0.84-1.98) 0.87 (0.59-1.27) 1.07 (0.58-1.94) 0.54 (0.18-1.68)

ADHD 0.78 (0.03)* 0.74 (0.05)* 0.82 (0.06)* 0.08 (0.07)* 0.12 (0.05)* 0.24 (0.06)* 0.14 (0.06)*

Inattention 0.76 (0.04)* 0.73 (0.06)* 0.82 (0.06)* 0.16 (0.08)* 0.15 (0.06)* 0.25 (0.07)* 0.16 (0.07)

Hyperactivity-impulsivity 0.78 (0.04)* 0.73 (0.06)* 0.78 (0.06)* 0.32 (0.09)* 0.12 (0.07)* 0.25 (0.07)* 0.13 (0.08)*

ASD 0.76 (0.02)* 0.72 (0.05)* 0.73 (0.05)* 0.20 (0.06)* 0.03 (0.04)* 0.16 (0.05)* 0.09 (0.05)*

Reduced contact 0.60 (0.04)* 0.55 (0.06)* 0.62 (0.08)* 0.11 (0.09)* -0.02 (0.06)* 0.23 (0.07)* 0.19 (0.08)*

Reduced empathy 0.66 (0.06)* 0.43 (0.08)* 0.64 (0.11)* 0.35 (0.11)* 0.01 (0.08)* 0.10 (0.10)* 0.09 (0.10)*

Violation of social conventions 0.69 (0.05)* 0.44 (0.07)* 0.66 (0.09)* 0.26 (0.09)* -0.04 (0.07)* 0.12 (0.08)* 0.13 (0.09)*

Reduced social insight 0.76 (0.04)* 0.71 (0.06)* 0.82 (0.07)* 0.29 (0.08)* -0.03 (0.06)* 0.19 (0.07)* 0.13 (0.07)*

Stereotyped behaviour 0.66 (0.04)* 0.54 (0.06)* 0.84 (0.08)* 0.24 (0.10)* 0.10 (0.08)* 0.18 (0.08)* 0.16 (0.08)*

Resistance to change 0.73 (0.03)* 0.76 (0.05)* 0.75 (0.06)* 0.26 (0.08)* -0.06 (0.06) 0.14 (0.06)* 0.04 (0.07)

Phenotypic correlation (SE)

Recurrence risk ratio (95% CI)

Familial correlation (SE)


