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Het verwaarloosde brein:

neurobiologische gevolgen van 
emotionele mishandeling en verwaarlozing





Universality of Good Parenting



At times, trouble in paradise..



What is childhood emotional maltreatment?

� Emotional neglect
‘People at home didn’t listen to you, your problems were 
ignored, you had the feeling not being able to find any 
attention or support from the people in your house’. 

� Psychological abuse
‘You were cursed, unjustly punished, your brothers and 
sisters were favored – but no bodily harm was done’. 

Nemesis Interview, de Graaf et al. 2002



Why investigate childhood emotional 
maltreatment?

� Relatively few studies on the impact of childhood 
emotional abuse compared to physical and sexual abuse 
(see special issues: Lancet, 2009, child abuse and neglect, 2009).

� Reasons
� It is often assumed that the impact of physical and sexual abuse

is much more severe than emotional abuse

� Methodological difficulties to define and identify CEM. 
In adults: retrospective reports of CEM are heavily dependent 
on subjective evaluation and potentially unreliable(study on 
consistency)



Prevalence rates of childhood abuse
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Spinhoven, Elzinga e.a., submitted.

Sample:
Netherlands Study of Depression and Anxiety (NESDA, n=2981)
8-year longitudinal controlled community study



Spinhoven, Elzinga e.a., submitted.
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Associations of childhood abuse & psychopathology

Pro- and retrospective studies found that childhood emotional(not 
physical or sexual) abuse/neglect is strongestpredictor of onset and 
recurrence of major depression (MDD) and social anxiety disorder
(SAD) in adulthood(Widom et al., 2007; Gibb et al., 2001; Liu et al., 2009)

controlling for demographics, comorbidity & clustering adversity



Childhood emotional maltreatment �
psychopathology

� Childhood (emotional) maltreatment may increase stress 
sensitivity (in patients and healthy controls)

� On a cognitive level
� By altering the child’s cognitions about the self and others, therewith contributing 

to the development of cognitive vulnerability (Beck, 2008) 

� On a neurobiologicallevel
� By affecting brain structures and functions important for emotion 

regulation/regulation of HPA-axis 

� By chronically increasing sensitivity of HPA-axis

?



Haeffel et al. Clinical Psychology Review 28 (2008) 824–836 

Negative cognitions are 
directly supplied to the 
child by the abuser 
(e.g., “You’re so stupid, 
you’re worthless”)  

(Rose & Abrahamson, 1992)

Cognitive stress sensitisation

Childhood emotional maltreatment �
psychopathology

Gibb et al., 1992; 2003; Liu et al., 2009

?



Impact of Childhood Abuse on implicit self associations

Van Harmelen e.a. (under review)

**

**     **     

IAT depression IAT anxiety

In regression analysis, childhood emotional maltreatment are strongest predictor of IAT across diagnoses
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Pre-clinical studies on structural changes 

Reductions in dendrite length, branching and spine density, 
suppression of neurogenesis and (immediate) gene expression
(Arnsten et al., 2009; Wellman et al., 2001; Czeh et al., 2008; McGowan et al., 2009). 

An accumulating number of 
animal studies show that chronic 
stress exposure early in life 
induces a cascade of structural 
alterations in the brain



Structural alterations predominantly 
affect limbic structures (amygdala, 
hippocampus) and prefrontal cortex
(PFC)

Brain structures that play pivotal role 
in emotion/stress regulationand 
executive functioning andstress 
reactivity

Pre-clinical studies on structural changes 



Animal study on impact of chronic stress 
on mPFC

See Arnsten, 2009, Nature Reviews



Amygdala

hippocampusPFC

Clinical studies on structural changes 

Smaller hippocampal volume in PTSD

Kitayama et al., 2005



Hippocampal volume reduction in MDD+abuse
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� Aim: 
To investigate the long-term neurobiological correlates of childhood 
emotionalabuse across diagnostic categories (anxiety disorders and 
depressive disorder) in a medication free sample (n=181). 

� NESDA MRI sample (n-total=301)
� Inclusion (based on CIDI Diagnosis):

� Current (past 6 months) MDD/AD/MDD & AD (n-total=235)
� No history of psychopathology (n-total=66)

CEM & structural brain changes 



3T Magnetic resonance imaging (MRI)



S*

CEM (n= 84) No Abuse (n= 97) U X ² p only CEM (
Gender % M/ F 34.5/ 65.5 33/ 67 .05 .8342/ 58
Age  Mean (s.e.m.) 38.68 (1.09) 36.57 (1.09) 3612 .1937.6 (1.60)
Education  Mean (s.e.m.) 12.81 (0.35) 13.27 (0.29) 3706.5 .2913.56 (0.41)
handedness % L/ R 5/95 11/ 89 2.56 .116/ 94
Current diagnosis % MDD/ CDA/ ANX/ HC* 23.8/ 35.7/ 25.0/ 15.5 22.7/ 13.4/ 22.7/ 41.2 1.97 .0027.1/ 27.1/ 25.0/ 20.8
Lifetime diagnosis % MDD/ CDA/ ANX/ HC* 16.7/ 60.7/ 7.1/ 15.5 17.5/ 25.8/ 15.5/ 41.2 2.60 .006.7/ 60.7/ 7.1/ 15.5
MADRS*  Mean (s.e.m.) 14.45 (1.89) 7.10 (.94) 2272.5 .002.30 (0.16)
IDS*  Mean (s.e.m.) 21.33 (1.41) 12.43 (1.26) 2651.5 .0011.91 (1.41)
Childhood physical abuse (CPA) 15 0 0
Childhood sexual abuse (CSA) 8 0 0
(CPA & CSA) 13 0 0
Scan location % A/ L/ U* 38.1/ 38.1/ 23.8 28.9/ 41.2/ 29.9 1.89 .3937,5/ 39,6/ 22,9
Gray Matter  Mean (s.e.m.) 721.78 (7.33) 740.40 (7.98) 3604 .18739.73 (8.79)
White matter  Mean (s.e.m.) 494.69 (6.53) 491.33 (6.94) 3884 .59499.57 (9.57)

CEM & structural brain changes
sample



Van Harmelen/van der Tol, submitted.

7.2% volume reduction in emotional 
abuse group inleft dorsomedial
prefrontal gyrus, extending into anterior 
mPFC and anterior cingulate gyrus. 

• No main effect of psychopathology
• No interaction with psychopathology/gender



� At lower threshold reduced left and right posterior hippocampus

� No group differences at level of amygdala
� No differences in other brain regions

Results (cont’d)



� dmPFC reductions associated with emotional abuse in (male and 
female) patients with a MDD, ANX, CDA andin individuals 
with no lifetime MDD or ANX 

� Hence, other factors have to play a role in determining who will develop a 
mood disorder (i.e, positive and negative life events, social support, 
genetics).

� dmPFC reductions notexplained by higher rates of depressive 
and/or anxious symptoms in individuals reporting emotional 
abuse

� Retrospective design; no causal relations (reversed causality: 
individuals with reduced mPFCreportmore childhood abuse?)

Summary



Role of dmPFC

� dmPFC is involved in regulation of affective states and emotional 
behavior. Decreased blood flow in dmPFC associated with sad 
mood and anxiety, increased blood flow in dmPFC associated with 
self-referential judgments (Philips et al., 2003; Ridderinkhof , 2004). 

� dmPFC also involved in modulating neuroendocrine and autonomic 
stress response through reciprocal relationship with ventral mPFC
(Jankord & Herman, 2008).

� Dysfunctional mPFC activation is implicated in stress-related 
disorders (Drevets, Price & Furey, 2008; Elzinga & Bremner, 2002; Shin et al., 2004; 2005; 
Liberzon; 2007). 
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Animal models: neonatal maternal separation

Birth Maternal Routine Adult
separation care

Prolonged Maternal Separation: 

• Anxiety ­ , social interaction̄ , cognitive performance ¯

• Increase in CORT responsiveness ­ to novel stressors 

• Structural changes in the brain: mPFC, hippocampus

Anisman et al., 1998; Coplan et al., 1996; Ladd et al., 1996, 2000; Levine et al., 1993; Plotsky et al., 1993, 2005; Sapolsky, 1997



CRH= corticotropin-
releasing hormone

ACTH= adreno-
corticotropic

hormone

Endocrinology: the stress ‘HPA-axis’



Feedback of the HPA-axis

Nestler EJ, et al. Neuron. 2002;34:13-25.



Time (mins)

Assessments:
• Salivary cortisol / Alpha amylase
• Heart rate
• Blood pressure
• Subjective measures of stress

Human models: Trier Social Stress Task

baseline stress recovery

TSST



Heim et al. JAMA. 2000;284:592-597.
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Cortisol reactivity in SAD, PTSD & HC

TSST

WM sWM b WM r

Time x group: F(8,192)=2.55, p<.05
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SAD



Enhanced cortisol reactivity only in SAD+CA

TSSTTSST
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Elzinga et al., in press. Biological Psychology.



Not explained by enhanced subjective fear
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ANS pituitary
gland

hypothalamus

CRF
vasopressine 
(AVP)

ACTH

medulla
adrenal
cortex bbbb-adrenergic receptors
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Implications / Discussion
� Childhood (emotional) abuse is a non-specific risk factor for 

affective disorders (MDD and SAD), affecting cognitive 
vulnerability, structure of the brain, and functioning of HPA-axis.

� Whereas emotional abuse and neglect received the least scientific 
and public attention, these types appear to be at least as damaging as 
physical or sexual abuse in the long term

� Findings on emotional abuse/neglect in line with animal models of 
maternal separation.

� Indicative of subtypes of MDD and SAD, as a function of childhood 
abuse. 

� Important implications for (DSM) classification, research, and 
treatment interventions.



Nemeroff CB, Heim, C, et al. Proc Natl Acad Sci USA. 2003;100:14293-6. 
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development
Genes Childhood abuse

Vulnerability / resilience

Gender

Daily hassles

Medication

Adult 
trauma

Social support



Gene x Environment interactions

**

Molendijk et al, in prepCaspi et al, 2003



The good news.. 

Thank you for your attention!
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