16

Sleep Medicine and Psychophysiology

M - HAME| 26(1): 16-22, 2019

& X0

https://doi.org/10.14401/KASMED.2019.26.1.16

HAUY| 48 BZ3 ABZH 7|20 Xt

Insufficient Sleep and Visuospatial Memory Decline during Adolescence
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m ABSTRACT

Objectives: The objective of this study was to investigate the correlation between insufficient sleep and visuospatial memory
in adolescents using a computerized neurocognitive function test.

Methods: A total of 103 high school students (26 males and 77 females; mean age 17.11 + 8.50 years) without a serious psy-
chiatric problem was recruited. All subjects were requested to complete a self-report questionnaire about weekday total sleep
time and weekend total sleep time. The epworth sleepiness scale (ESS) and the beck depression inventory (BDI) were admin-
istered to measure daytime sleepiness and symptoms of depression. Seven subsets of the Cambridge Neuropsychological
test automated battery were examined to assess visuospatial memory.

Results: After controlling for age, sex, ESS, and BDI, longer weekend total sleep time was correlated with poor performance
on delayed matching to sample (r = -0.312, p = 0.002) and immediate recall on pattern recognition memory (r = -0.225, p =
0.025). Increased weekend catch-up sleep time was correlated with poor performance of delayed matching to sample (r =
-0.236, p = 0.018), immediate recall on pattern recognition memory (r = -0.220, p = 0.029), and delayed recall on pattern rec-
ognition memory (r = -0.211, p = 0.036) after controlling for age, sex, ESS, and BDI.

Conclusion: This study showed that increased weekend catch-up sleep time reflecting insufficient weekday sleep were asso-
ciated with poor performance in delayed recall tasks of visual memory. This finding suggests that insufficient sleep during ado-
lescence might produce a decline of visuospatial memory. Sleep Medicine and Psychophysiology 2019 ; 26(1) : 16-22
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Table 1. Demograpic characteristics and clinical variables of study parcipipants (n = 103)

Total (n = 103) Boys (n = 26) Girls (n = 77) p value

Age, mean (SD), y 17.11 (0.50) 17.23 (0.59) 17.06 (0.47) 0.19
Sleep time, mean (SD) per day

Weekday sleep time 5.91(1.20) 6.60 (1.38) 5.69 (1.05) 0.001, t=3.52

Weekend sleep fime 8.68 (1.79) 8.71(2.15) 8.68 (1.66) 0.93

Catch-up sleep time* 2.77 (1.98) 2.12(2.32) 2.99 (1.82) 0.05
Score, mean (SD)

Epworth sleepiness scale 8.40 (3.77) 7.58 (3.44) 8.69 (3.86) 0.20

Beck depression inventory 11.14 (6.68) 9.50 (5.39) 11.69 (7.01) 0.15
CANTAB

PAL (number of errors) 4.87 (4.84) 5.85 (4.06) 4.55 (5.06) 0.24

DMS (% number) 91.17 (6.11) 88.46 (7.50) 92.08 (5.33) 0.008, t = -2.69

PRM (% number)

Immediate recall 93.20 (8.00) 91.99 (11.42) 93.61 (6.50) 0.50
Delayed recall 89.08 (12.57) 85.90 (15.23) 90.15(11.45) 0.20

SRM (% number) 89.85 (7.56) 89.62 (7.99) 89.94 (7.46) 0.85

SWM (number of errors) 13.52 (14.04) 12.58 (14.37) 13.84 (14.00) 0.69

SSP (span length ™) 7.71 (1.10) 7.65 (1.20) 7.73(1.07) 0.77

RVP (score) 0.91 (0.05) 0.91 (0.06) 0.91 (0.04) 0.39
* . Cafch-up sleep time is defined as weekend sleep time minus weekday sleep time, T: Span length is defined as the longest se-
quence successfully recalled. PAL : paired associate learning, DMS : delayed matching to sample. PRM @ pattern recognition 19

memory, SRM : spatial recognition memory, SWM : spatial working memory, SSP : spatial span, RVP : rapid visual information pro-
cessing

Table 2. Comparison of sleep time, Epworth sleepiness scale, beck depression inventory, CANTAB performances according to grade

11th- grade (n = 78) 12th-grade (n = 25) p value
Sleep time, mean (SD) per day
Weekday sleep time 5.85(1.19) 6.14(1.22) 0.29
Weekend sleep time 8.79 (1.80) 8.36 (1.74) 0.29
Catch-up sleep time* 2.94 (1.95) 2.22 (2.04) 0.11
Score, mean (SD)
Epworth sleepiness scale 8.55 (3.77) 7.96 (3.81) 0.50
Beck depression inventory 11.36 (3.90) 10.44 (6.04) 0.55
CANTAB
PAL (hnumber of errors) 4.55(4.77) 5.88 (5.03) 0.23
DMS (% number) 91.67 (5.83) 89.60 (6.83) 0.14
PRM (% number)
Immediate recall 93.43 (8.24) 92.50 (7.32) 0.61
Delayed recall 89.64 (12.97) 87.33(11.32) 0.43
SRM (% number) 90.00 (7.30) 89.40 (5.43) 0.73
SWM (number of errors) 13.78 (14.33) 12.72 (13.35) 0.74
SSP (span length ™) 7.71 (1.09) 7.72(1.14) 0.96
RVP (score) 0.91 (0.05) 0.92 (0.05) 0.69

# . Catch-up sleep fime is defined as weekend sleep time minus weekday sleep fime, T: Span length is defined as the longest
sequence successfully recalled. PAL : paired associate learning, DMS : delayed matching to sample, PRM @ pattern recognition
memory, SRM : spatial recognition memory, SWM : spatial working memory, SSP : spatial span, RVP : rapid visual information pro-
cessing
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Table 3. Correlation between sleep time and CANTAB performances after adjusting age, sex, Epworth sleepiness scale, beck de-

pression inventory

Weekday sleep time

Weekend sleep time Catch-up sleep time

PAL (number of errors) 0.01

DMS (% number) -0.13
PRM (% number)

Immediate recall -0.03
Delayed recall 0.07
SRM (% number) -0.10
SWM (number of errors) 0.03
SSP (span length) -0.19
RVP (score) -0.21*

0.10 0.1
-0.31* -0.24*
-0.23* -0.22*
-0.15 -0.21*
-0.19 -0.13
-0.09 0.08
-0.11 0.02
-0.10 0.10

x 1 p < 0.05 T:Catch-up sleep time is defined as weekend sleep time minus weekday sleep time, T : Span length is defined as the
longest sequence successfully recalled. PAL : paired associate learning, DMS : delayed matching to sample, PRM : pattern recog-
nition memory, SRM : spatial recognition memory, SWM : spatial working memory, SSP : spatial span, RVP : rapid visual information
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