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NO	CONFLICT	OF	INTEREST		



KEMPENHAEGHE	CENTER	FOR	
NEUROLOGICAL	LEARNING	DISABILITIES	

Duchenne	Centre	Netherlands:	
Leiden	UMC	
Radboud	UMC	
Heeze	Kempenhaeghe/	
Maastricht	UMC	
	
2	research	lines	with	PhD	trajects	
- 		Non	motor	problems	
-  Diagnosis	and	treatment	of	problems	in	
learning	and	behavior.		
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PART	1:	INTRODUCTION:	
LEARNING		AND	BEHAVIOR	IN	DMD	



13	paIents:	
	
6	low	IQ	
2	language	deficit	
2	epilepsy	

DUCHENNE	DE	BOULOGNE	(1868)	
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DYSTROPHIN	ASSOCIATED	
DEVELOPMENTAL	DISORDERS	(2016)	
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Smaller	grey	maPer	volume		
à	fewer	neuronal	cell	bodies	

Similar	white	maPer	volume	with	
reduced	integrity	of	the	white	maPer	



Psychosocial care:  
• “should include surveillance and management of 
psychosocial aspects of the disease across the 
lifespan”.  
 
• “Should address social and cognitive development as 
wel as QOL and factors that affect patient and families 
across all environments (home, school, work) 

PART	2:	STANDARDS	OF	CARE	
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- SDQ: behavior 
- PARS-III: adjustment 
 
ADULT PATIENTS: 
- GAD-7: anxiety 
- PHQ9: depression 
 
If screening is positive  
refferal to a psychologist/ 
psychiatrist should be 
made 



STRENGHTS	AND	DIFFICULTIES		
QUESTIONNAIRE	(SDQ)	
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To identify boys with mental health disorders 
28 items about boys functioning: 
- Emotional symptoms: “many worries” 
- Conduct problems: “often has temper tantrums” 

- Hyperactive behavior: “restless and overactive” 

- Peer problems: “bullied by other children” 
- Pro social behavior: “helpful if someone is hurt” 
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Three versions: 
-   Parent report 2-17 years. 
-  Self report version 11-17 years 
-   Teacher report. 

Adequate reliabilty and good predictive validity 
 
85 languages (!) ; normative data in 10 countries 
 
www.sdqinfo.com 
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Original authors: Stein & Jessop (1990) 
Adjustment and Coping strategies: 
28 items: 
1.  Peer relations: making friends of his own 

2.  Dependency: asking for help 

3.  Hostility: responding to discipline 

4.  Productivity: keeping up with tasks 
5.  Anxiety/depression: acting afraid 

6.  Withdrawal: unaware of things going on  
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N=322  boys and young men with Duchenne 
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Age 4-18 years 
 
Good Reliability (alpha .91) 
A score below 72 is indicative of higher risk for 
adjustment problems 
 
Versions in English, Spanish, Turkish, German, 
Dutch, French, Tsjech, Greek. Hungarian. 
 

PARS-III	
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GAD-7	

 
Self report 
 
Adult population 
 
Reliable and valid 
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PHQ-9	

Self report 
 
Adult population 
 
Reliable and valid 
	
PM: item 9 = suicidal 
ideation 
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PSYCHOLOGICAL CARE: 
-  Evaluation of patients at 

risk; 
-  Neuropsychological 

evaluation if cognitive 
delay or behavior 
problems. Reevaluation 
within 2-3 years 

-  Baseline neuropsycho-
logical testing within first 
year of diagnosis and in 
transition to adulthood 
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CARE	CONSIDERATIONS	BY	STAGE	OF	DISEASE	

Developmental		and	neuropsychological	
evaluaIon	

Speech	and	language	

Social	work	

Psychofarmaca	and	psychotherapy		

AccomodaIons	at	school	

Self	advocacy	and	independence	

Parent	resources	

Social	skills	
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Medication to treat 
behavior or emotional 
disorders: 
- Standard procedures 
- SSRI’s for depression, 
anxiety, OCD 
- Alfa adenoreceptor 
agonists for ODD 
- Stimulantia for ADHD 
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Evidence based knowledge is 
scarce and clinical practice is often 
based on expert opinion 
 

PART	3:	EMPIRICAL	EVIDENCE	AND	CLINICAL	
PRACTICES	



LOW	AVERAGE	GENERAL	IQ	USING	
WECHSLER	SCALE	 
Performance IQ.      93   
Verbal IQ               88  
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SCHRANS & HENDRIKSEN 
REVIEW (2012 ) 
 
77 STUDIES  (1954 – 2012); 
N= 377 BOYS 



72

74

76

78

80

82

84

86

88

<9 9-11 11-14 14-19 >20

78
79

81
82

86
87

84

86

83

86

IQ

VI
Q

- No cognitive decline; 
 
- Growing out of a language deficit 
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No prospective follow up data 
available 
 
General intelligence may be an 
underestimation of their potentials 
 
There is more than a global deficit  
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GENERAL	INTELLIGENCE	
RECONSIDERED:	



PERFORMANCE	IQ:			SPATIAL	THINKING	

HOW	MANY	
BLOCKS	FIT	IN	
THE	BLOCK	
DESIGN?	
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DMD 
SPATIAL THINKING 
(Block counting) 

107 



GROWING	INTEREST	
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Relationship 
between 
attention 
working memory 
and executive 
functions 
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	 BOTTLE	NECK	THEORY	

Transfer information from short term 
memory to long term memory 

Digit	span	task:	
2-3	
4-8	
5-6-1	
7-9-2	
……	



SPEED OF INFORMATION 
PROCESSING 
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FIND	YOUR	WAY	IN	THE	ZOO:	

GO	FROM	
THE	
ENTRANCE	
TO	THE	
PICKNICK	
AND	IN	THE	
MEANWHILE	
VISIT	THE	
APES	AND	
THE	LAMAS	
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WORKING MEMORY 

Several studies in DMD: 
Verbal working memory problems (i.e. limited 
verbal span in recalling digits, poor story 
recall and sentence repetition), are described 
as core neurocognitive deficits. 

DMD 
SPATIAL THINKING 
(Block counting) 

107 

AUDITORY WORKING MEMORY 
(Wechsler number recall) 

85 



Learning to read and learning 
artihmetics has to do with 
automatisation 
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AUTOMATISATION	

QUICK AND 
AUTOMATIC 
DECODING 
OF SIGNS 

INTO 
SOUNDS 



QUICKY	NAME	THESE	LETTERS:	
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DUCHENNE	&	DYSLEXIA:	27		-42%	
Population mean : 3% 

 
AU

TO
M
AT

IS
AT

IO
N
	

AU
TO

M
AT

IS
AT

IO
N
	



AU
TO

M
AT

IS
AT

IO
N
	

QUICKY NAME THE NUMBERS: 
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DIFFICULTIES WITH MATHEMATICS 

No data in DMD population 

?



 
•  ADHD: Attention Deficit Hyperactivity Disorder 
•  ASD: Autism Spectrum Disorder 
•  OCD: Obsessive Compulsive Disorder  
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NEUROPSYCHIATRIC	DISORDERS	IN	
DMD	



INHIBITION	IS	CORE	CONCEPT		
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WHEN	I	WANT	HIM	TO	STOP	HE	
GOES	ON	AND	ON,	AS	IF	THERE	
IS	NO	BRAKE	ON	HIS	BEHAVIOR	

Three	core	symptoms:	
•  InaPenIon	
•  Impulsivity	
•  hyperacIvity	
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PREVALENCE	OF	ADHD	IN	DMD:	



.. no ADHD comorbidity was found.  
 
.. CBCL, SDQ are not as useful, as children with 
DMD cannot display the same type of hyperactivity 
symptoms, such as fidgetiness, due to their motor 
problems.	
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ADHD	=	CLINICAL	DIAGNOSIS	
NO	BIOMARKERS	AND	NO	TESTS	



IOWA	CONNERS:	SCREENING	
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POPULATION	MEAN	=	0.5%	

REPETITIVE	
BEHAVIORS=		
OBSESSIONS	
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PREVALENCE	OF	ASD	IN	DMD	4-32%:	
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HOW	DIAGNOSIS	ASS	WAS	MADE:	

Wu	(2004) 	 	Clinical	history	on	basis	of	DSM-IV	classificaIon	
	
Darke	et	al	(2006) 		 	Social		CommunicaIon		QuesIonnaire		and		

		 	Children's		CommunicaIon		Checklist	
	
Hendriksen	et	al	(2008) 	Clinical	history	on	basis	of	parent	report	
	
Hinton	et	al	(2009)		 	Social	CommunicaIon	QuesIonnaire	
	
Bahnihani	et	al	(2015) 	DSM-IV	and	AuIsm	DiagnosIc	ObservaIon	Schedule	(ADOS)	
	
Ricoi	et	al	(2016) 		 	Social	CommunicaIon		Disorder	Checklist	
	
Colombo	et	al	(2017) 	AuIsm	DiagnosIc	ObservaIon	Schedule	(ADOS)	
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OBSESSIVE	COMPULSIVE	DISORDER	

N = 107; prevalance  = 15% 
Hendriksen et al (2008)=   5% 
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STANDARDS OF CARE: 
•  Psychotherapy 
•  Psychopharmacology 
•  Formal schoolplanning 
•  Vocational training 
•  Psychoeducation 
•  Social skills training 
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Case report on a clinical significant and 
positive effect of Fluoxetine (20mg/day)  
on OCD behavior.  
 



	
IN	PROGRESS:	
STUDY	ON	EFFECT	METHYLPHENIDATE	IN		DMD	
AND	ADHD			(N=10)	

Lionarons, Hellebrekers et al 2018 
European Journal of pediatric Neurology 
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CAN	WORKING	MEMORY	BE	TRAINED?	

Limited		but	promising	results	that	
merit	further	aPenIon	



SUMMARY	AND	CONCLUSIONS	



ADHD	

EXECUTIVE	
FUNCTIONS	

WORKING	
MEMORY	

ATTENTION	

SYSTEMATIC	SCREENING	FOR	THE	BIG	TEN	LEARNING	
BEHAVIOR	DUCHENNE		

DYSLEXIA	
DYSCALCULIA	

ANXIETY	

DEPRESSION	

AUTISM	
OCD	
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 STEP 1 = ADEQUATE SCREENING 
STEP 2 = MAKING A DIAGNOSIS 
We need to develop a gold standard of 
screening and detecting mental health 
problems in boys and young men with DMD. 
 
Physical limitations may result is false 
negatives (Colombo et al 2017) 
 
and also false positives (!) 
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•  MIND THE GAPS IN OUR KNOWLEDGE 
(DIAGNOSTICS AND TREATMENT OPTIONS). PROTOCOLS NEED TO 
BE DEVELOPED  

•  BEWARE OF FALSE POSITIVE AND FALSE 
NEGATIVE  SCREENING & DIAGNOSIS 

•  DEVELOP A GOLD STANDARD TAKING IN 
ACCOUNT PHYSICAL AND 
NEUROCOGNITIVE  LIMITATIONS 

•  LETS WORK TOGETHER TO DEAL WITH 
NON MOTOR COMORBIDITIES 
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Prof. dr. J.S.H. Vles, child neurologist  
Prof. dr. C.G. Faber, neurologist 
Dr. J.G.M. Hendriksen, psychologist 
Dr. S. Klinkenberg, child neurologist 
Dr. G. Hoogland, researcher 
D. Hellebrekers, psychologist 
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THANK	YOU	FOR	YOUR	
ATTENTION	

HendriksenJ@kempenhaeghe.nl	



DAILY	HASSELS:	
DAILY	STRESSES	OF	LIFE	WITH	DMD	
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Fatigue        

   
Not able to endure activity   
Bodily pain       

  
Asking for help 
Waiting for help 
 



DMD 
SYMBOL SEARCH 
(Wechsler scale) 

102 

SPATIAL THINKING 
(Block counting) 

107 

AUDITORY WORKING MEMORY 
(Wechsler number recall) 

85 
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AQUIRED	ADHD	IN	DMD	IS	
OVERSHADOWED	BY	MUSCLE	
PROBLEMS	



DIAGNOSTIC	OVERSCHADOWING	

THE PRESENCE OF ONE MEDICAL CONDITION INTERFERES WITH THE 
AWARENESS OF ANOTHER CONDITIONPO
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LONGITUDINAL FOLLOW UP OF WM 
24	DMD	boys	
12	healthy	controls	
	
	
significant	decline	in	NR	
performance	over	Ime	
(t(23)=2,937;	p<.01)	
	
	
Hellebrekers,	Hendriksen	et	al	
submiPed	for	publicaIon	
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	 DUCHENNE	AND	AUTISM	
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ATTENTION	AND	EXECUTIVE	FUNCTION	

Even in boys without intellectual impairments 
attention and executive functions are 
believed to to be impaired 
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e.g.  Taking prednisolon was 
always preceded by saying 10 
times “peanut butter” and taking 
exactly 10 sips of water  
 

SERIOUS		OBSESSIONS	AND	COMPULSIONS	


