
ADHD SYMPTOMS IN UNMEDICATED 

YOUTHS WITH NARCOLEPSY TYPE 1
NORDIC NARCOLEPSY MEETING COPEHAGEN 20-21st January 2017

Berit Hjelde Hansen, MD PhD

Stine Knudsen, MD, PhD (project leader)

Norwegian Centre of Expertise for Neurodevelopmental Disorders and 

Hypersomnias (NevSom), Oslo University Hospital, Norway

Division of Mental Health, Akershus University Hospital, Norway



Background-objectives

• Previous studies in pediatric narcolepsy have reported more ADHD symptoms in 
pediatric narcolepsy patients:

• Lecendreux et al 2015: N= 78, NC1/NC2, 2/3 on medication (including stimulants):

ADHD total score : 19.7/35.3%> cut off for clinical significant level, mean score

12.2/14.2 (higher than control group)

• Szakacs et al 2015:  N= 38, all NC1 15.3 yrs, 36/38 on medication (including
stimulants)

9/35 (25.7%) met criteria for ADHD (ADHD debut after disease onset)

• Rocca et al 2016: n=29, all NC1, 72% undergoing treatment (including stimulants), 
higher ADHD scores on the CBCL compared to control

• Previous studies are from a mixture of medicated and unmedicated patients

• Aim of present study is to report ADHD symptoms in unmedicated patients with 
narcolepsy



Participants - instruments

• Preliminary results from 32  narcolepsy type 1 patients (age range 
7-20 yrs, mean age 14.8 yrs 12 boys/20 girls)

• All patients were medication free for at least 14 days prior to 
PSG/MSLT investigation at NevSom

• Narcolepsy diagnosis confirmed according to International 
Classification of Sleep Disorders, 3rd edition (ICSD-3)

• All CSF Hct low, 30/32 cataplexy, 29/32 Pandemrix vaccination

• Onset of ADHD symptoms (pre/post narcolepsy debut) was 
assessed retrospectively by parental interview

• Assessment of ADHD symptoms  as occurring in the un-medicated 
period by parents using the questionnaire ADHD RS



A syndrome defined by behavioral symptoms:

9 symptoms of inattention

6 symptoms of hyperactivity

3 symptoms of impulsivity

Diagnosis according to DSM 5:

• Any combination of 6 out of 9 inattention symptoms AND/OR 6 out of 9 
hyperactivity/impulsivity symptoms 

• Functionally impairing, occurring in at least two settings, age of onset before 12 
years of age

3 clinical presentations: inattentive (IA), hyperactive/impulsive  H/I) or combined (C)

ADHD



ADHD rating scale (RS)

A symptom is considered as present 

if scored as either “often” or “very 

often”. 



Results

• 7 children (21.9%)  had no present ADHD symptoms 

• 10 children (28.5 %) had 6/9 inattentive and/or 6/9 
hyperactive/impulsive symptoms

• The large majority of children with ADHD symptoms developed
these after diasease onset (19/25, 76%) 

• Inattentive symptoms:  “difficulties sustaining attention” (56.3%); 
“forgetful” (40.6%), “no follow-through” (37.5%), “avoids tasks”, “do 
not listen”, and “easily distracted” (31.3%).

• Impulsive symptoms: “blurts out”, “difficulty awaiting turn” in 
28.1%, and “interrupts” in 21.9%

• Hyperactive symptoms : “fidgets/squirms” and “talks excessively” 
in 25%
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ADHD rating scale (RS)

Sum scores are calculated for 

inattentive symptoms (IA) scores, 

hyperactive/impulsive (H/I) 

symptoms scores. These may be 

compared to 

1. age/gender stratified norm 

group, with cut off definitions 

of a clinically significant symptom

load

2. control  groups/reference

groups.



Different cultures and 

parental assessment

of child behavior

• Differences across cultures

how parents rate their

childs behavior: e.g. Nordic

parents tend to score lower

compared to US parents

• No Norwegian norms exists for ADHD RS

• Danish norms have been developed



ADHD Sumscores according to US 

norms

Clinically significant level def: Above or below the 93rd 
percentile of norm group on one or both subscales

12/32 children (37.5%) had at least one ADHD sumscore 
above 93rd percentile

3/12 (25%) of the boys and 9/20 (45%) of the girls

• ADHD IA: 7/12 (58.3%)

• ADHD H/I: 3/12 (25%)

• ADHD C: 2/12 (16.7%)



ADHD sumscores according to Danish 

norms

Clinically significant levels def: mean + 2SD of age/gender
stratified norm group on one or both subscales

16/32 children (50%) had at least one ADHD sumscore in 
the high score range 

7/12 (58.3%) of the boys and 9/20 (45%) of the girls

• ADHD IA: 5/16 (31.3%)

• ADHD H/I: 4/16 (25%)

• ADHD C: 7/16 (43.8%)



Mean ADHD RS scores in NC1 

compared to Norwegian reference
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All differences between NC1 and ADHD IA, VLBW and CONTROLS significant at the 0.05 level after Bonferroni correction

Egeland 2010;  Indredavik 2007



Summary

• Youths with NC1 have high prevalence of ADHD 
symptoms when unmedicated, particulary symptoms 
of inattention

• But not all: about 20% youths with NC1 displayed no
ADHD symptoms

• Level of ADHD symptoms higher than a healthy and a 
high risk reference group, but lower than an ADHD 
reference group

• About 50% of NC1 patients had a clinically significant
symptom load, while 28.5 % had number of symptoms 
suggesting ADHD

• Symptoms developed after debut of disorder



Discussion

Narcolepsy and ADHD overlapping disorders?

• Do narcolepsy lead to ADHD? one of several pathways to the ADHD phenotype? 

• Dysfunction in arousal a narcolepsy symptoms – ADHD symptoms the psychiatric
side of narcolepsy?

Symptom overlap?

• Difficulties differentiating between attention problems and behavioral
manifestations of microsleep or daytime sleepiness?

ADHD symptoms as secondary to sleep fragmentation?

• Arousal/attention problems and hyperactivity may be daytime consequences of 
sleep fragmentation

Differential diagnoses?

• Attention problems/concentration difficulties/restlessness may be expressions of 
other psychiatric disorders such as anxiety, depression, autism spectrum disorders



Thank you for your attention!


