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Decreased Attention in Narcolepsy Patients is not Related
with Excessive Daytime Sleepiness
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B ABSTRACT

Objectives: The objective of this study is to assess cognitive functions and their relationship with sleep symptoms in young narcoleptic
patients.

Methods: Eighteen young narcolepsy patients and 18 normal controls (age: 17—35 years old) were recruited. All narcolepsy patients
had HLA DQB; *0602 allele and cataplexy. Several important areas of cognition were assessed by a battery of neuropsychological
tests consisting of 13 tests: executive functions (e.g. cognitive set shifting, inhibition, and selective attention) through Wisconsin
card sorting test, Trail Making A/B, Stroop test, Ruff test, Digit Symbol, Controlled Oral Word Association and Boston Naming Test;
alertness and sustained attention through paced auditory serial addition test; verbal/nonverbal short—term memory and working
memory through Digit Span and Spatial Span; visuospatial memory through Rey—QOsterrieth complex figure test; verbal learning and
memory through California verbal learning test; and fine motor activity through grooved pegboard test. Sleep symptoms in nar-
colepsy patients were assessed with Epworth sleepiness scale, Ullanlinna narcolepsy scale, multiple sleep latency test, and noctur-
nal polysomnography. Relationship between cognitive functions and sleep symptoms in narcolepsy patients was also explored.
Results: Compared with normal controls, narcolepsy patients showed poor performance in paced auditory serial addition (2.0 s and
2.4 s), digit symbol tests, and spatial span (forward) (t=3.86, p<0.01; t=—2.47, p=0.02; t=-3.95, p<0.01; t=—2.22, p=0.03,
respectively). There were no significant between-group differences in other neuropsychological tests. In addition, results of neuro-
psychological test in narcolepsy patients were not correlated with Epworth sleepiness scale score, Ullanlinna narcolepsy scale score
and sleep variables in multiple sleep latency test or nocturnal polysomnography.

Conclusion: The current findings suggest that young narcolepsy patients have impaired attention. In addition, impairment of
attention in narcolepsy might not be solely due to sleep symptoms such as excessive daytime sleepiness. Sleep Medicine and
Psychophysiology 2005 ; 12(2) : 122-132
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Table 1. Demographic and nocturnal polysomnography findings compared between narcolepsy subjects and normal controls and

multiple sleep latency test findings in narcolepsy subjects

Narcolepsy subjects (n=18) Normal controls (n=18)a tscore (df=34) p value
Mean£SD Mean£SD
N (%) N (%)
Demographic data
Age 246+ 4.8 27.0+ 4.6 1.50 0.14
Sex
Male 13 (72.2%) 12 (66.7%)
Female 5 (27.8%) 6 (33.3%)
Nocturnal PSG
TIB (min) 486.6+42.5 448.9+14.7 —3.56 <0.01*
Sleep latency (min) 3.4+ 6.2 14.1+ 3.2 6.45 <0.01*
SPT (min) 483.3+43.1 432.6+13.6 —4.76 <0.01*
TST (min) 445.7+47.4 435.5+29.3 -0.77 0.45
Sleep efficiency (%) 91.7+ 6.2 95.1+ 0.9 2.26 0.03*
TSWS (%) 95+ 81 19.9+ 34 4.99 <0.01*
TREM (%) 17.3+ 6.3 26.0+t 2.7 5.42 <0.01*
REM latency (min) 39.4+£62.1 98.819.5 3.87 <0.01*
MSLT
SOREMP (frequency) 4.4+ 09 - - -
2/5 1( 5.6%) - - -
3/5 1( 5.6%) - - -
4/5 5 (27.8 %) = = =
5/5 11 (61.1 %) - - -
Sleep latency (min) 15+ 15 - - -

* . Significant difference between narcolepsy subjects and normal controls (p<0.05)

a: Age- and sex- matched normal value of polysomnographic variables (35)

PSG: polysomnography, TIB: time in bed, SPT: sleep period time, TST: total sleep time, TSWS: total slow wave sleep, TREM: total rapid
eye movement sleep, REM: rapid eye movement, MSLT: multiple sleep latency test, SOREMP: sleep-onset rapid eye movement

periods, — : not applicable
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Table 2. Executive function and attention performance compared between narcolepsy subjects and normal controls

Narcolepsy subjects (n=18) Normal controls (n=18) t score (df=34) p value
Mean+£SD Mean£SD

1Q 108.4*£13.1 116.1+11.5 —1.86 0.07
WCST

Total error 17.7+14.6 16.2+11.5 0.35 0.72

Perseveration error 7.0f 3.8 7.6+t 55 -0.39 0.70

Non-perseveration error 76+ 6.1 86+ 7.8 —-0.41 0.69
T™MT

TMT-A (sec) 29.3+11.1 27.6+10.7 0.48 0.64

TMT-B (sec) 78.7+35.8 66.1+31.7 1.12 0.27
Stroop test

Stroop word (sec) 61.1+ 9.1 57.8+ 8.4 1.10 0.27

Stroop color (sec) 118.4+£22.0 104.6£19.3 1.99 0.06

Ruff test (CR) 90.2+25.9 97.4+25.3 -0.84 0.40
PASAT

2.4 second (CR) 44.9+13.6 54.4+ 9.1 —2.47 0.02*

2.0 second (CR) 39.0+12.0 52.3+ 8.3 —3.86 <0.001*

Digit symbol (CR) 54.9+14.0 73.3+12.5 -3.95 <0.001*
Digit span

Forward (CR) 9.6+ 2.3 109+ 2.6 —1.55 0.13

Backward (CR) 6.8+ 2.4 8.2+ 3.6 -1.35 0.19
Spatial span

Forward (CR) 8.3+ 15 9.8+ 2.3 -2.22 0.03*

Backward (CR) 79+ 1.8 8.4+ 1.6 —-0.85 0.40

* . Significant difference between narcolepsy subjects and normal controls (p<0.05)
1Q: inteligence quotient, WCST: Wisconsin card sorting test, TMT: trail making test, CR: correct responses, PASAT: paced auditory

serial addition test
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Table 3. Verbal, spatial, and motor functions compared between narcolepsy subjects and normal controls

Narcolepsy subjects (n=18) Normal controls (n=18) tscore (df=34) P value
Mean+£SD Mean£SD
ROCF
Copy (score) 35.8+ 0.4 35,5+ 0.9 1.23 0.23
Immediate recall (score) 252+ 4.8 253+ 4.1 —0.06 0.96
Delayed recall (score) 249+ 52 255+ 4.0 —-0.43 0.67
Recognition (score) 20.2+ 1.4 20.2+ 1.8 -0.10 0.92
CVLT
Immediate recall (CR) 51.9+10.5 50.7+ 7.3 0.39 0.70
Immediate clustering 19.2+13.1 15.2+ 8.1 1.12 0.27
Interference recall (CR) 49+ 19 6.0 1.6 -1.77 0.09
Interference clustering 1.4+ 1.2 1.3+ 1.0 0.44 0.66
Short-term free recall (CR) 124+ 2.7 11.3+ 1.9 1.92 0.06
Short-term clustering 6.1+ 3.6 5.1+ 24 1.50 0.14
128 Short-term cue recall (CR) 13.0+ 24 12.2+ 1.9 0.98 0.34
Long-term free recall (CR) 13.4+ 20 122+ 1.9 1.92 0.06
Long-term clustering 7.2+ 3.0 6.0+ 2.0 1.44 0.16
Long-term cue recall (CR) 13.2+ 2.1 124+ 15 1.27 0.21
Recognition 13.6+ 25 124+ 1.6 —0.16 0.87
COWA (CR) 68.7+19.4 79.1+15.7 —-1.74 0.09
Boston naming test (score) 52.3+ 3.9 544+ 2.2 —2.03 0.06
Grooved pegboard test
Dominant (sec) 69.1+10.2 66.2+ 7.6 0.98 0.33
Non-dominant (sec) 75.0+13.5 69.9+ 7.5 1.38 0.17

1Q: inteligence quotient, ROCF: Rey-Osterrieth complex figure test, CVLT: California verbal learning test, CR: correct responses,
COWA: controlled oral word association test

Table 4. Correlation between sleep-related parameters and neuropsychology findings in narcolepsy subjects

PASAT-20 PASAT-24 DS SSF SSB

Questionnaire

ESS 0.03 —0.00 0.14 0.13 0.27

UNS —0.28 —0.28 -0.11 0.06 -0.11
PSG

SL 0.20 0.01 —-0.07 0.05 —0.06

SE —0.04 0.16 0.29 -0.22 0.25

REML -0.21 -0.14 —0.03 —-0.38 -0.22
MSLT

SL 0.13 —0.03 0.06 0.05 -0.23

SOREMP 0.00 0.05 0.01 0.24 0.25

PASAT20: paced auditory serial addition test (2.0 sec), PASAT24: paced auditory serial addition test (2.4 sec), DS: digit symbol test,
SSF: spatial span test (forward), SSB: spatial span test (backward), ESS: Epworth sleepiness scale, UNS Epworth Ullaniinna narcolepsy
scale, PSG: polysomnography, SL: sleep latency, SE: sleep efficiency, REML: rapid eye movement sleep latency, MSLT: multiple
sleep latency test, SOREM: sleep-onset rapid eye movement periods
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