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INTRODUCTION DEMOGRAPHICS N=29
Insufficient sleep is prevalent in adolescents, particularly those with ADHD.1_12 In adolescents, 14.00- Sex Race Ethnicity 100
sleep restriction impairs vigilant attention in a dose-dependent and cumulative manner.3 . S S 80
% 3.00; B Male B White M More than one ‘ M Hispanic or Latino =
In adults, interindividual differences determine how sleep restriction impairs attention.# It remains j'? 12.00 (n=14) (n=21)  race (n=6) (”=3)_ | o I3 60
unclear which factors contribute to vulnerability in children. 2 1100 M Female Black or African B Not Hispanic or S< 2 40
. _ . _ . . . : (n=15) American (n=2) Latino (n=26) = = 20
AIM: Investigate how at home sleep restriction impacts vigilant attention in children and 10.00- -
determine phenotypic traits that underlie vulnerability to these impacts. . 2'\7"53219 0
27+0.89yrs
STUDY PROCEDURES EFFECT OF CHRONIC EXPERIMENTAL SLEEP RESTRICTION ON PVT PERFORMANCE
PROTOCOL PVT Lapses PVT Reciprocal Reaction Time
Sleep P Sleep Optimization(SO) [PV T Sleep Restriction(SR) [PVT Figure 1a { * | Figure 1b Figure 2a { * | Figure 2b
Consenting and | Stabilization % 5 nights (10hrs TIB) | SO 5 nights (7.5hrs TIB) | SR
Characterization| 5 nights N Sleep Restriction(SR) |PVT Sleep Optimization(SO) |PVT ‘» > Faster -
(10hrs TIB) | %6"| 5 nights (7.5hrs TIB) | SR -+ 5 nights (10hrs TIB) | SO £ 307 E 4 = —~ 4.0l —
) ~ 7))
<+ ~4 nights of washout (10 hours TIB) X 0 % = 2 ol
Children were characterized on attention and hyperactivity through Conner’s parent forms. X ~ 20 — - % * == ¢ J*
Following stabilization [5 nights 10 hours time in bed(TIB)] participants entered a crossover S W o 10 — * % %
protocol: © iu% T 2-5‘
- Sleep optimization(SO): 5 nights: 10 hours TIB set to habitual risetimes 01 01 . - . . Slower_ . . .
- Sleep restriction(SR): 5 nights: 7.5 hours TIB bedtimes delayed and risetimes advanced SO SR SO SR SO SR SO SR
equally by 1.25 hours from stabilization schedule _ . 5 |
- Four nights of washout (10 hours TIB) between restriction & optimization In all figures: Error bars= £SEM; * = p<0.05 Low-ADHD: Probability score < 50%tile (n=18) . High-ADHD: Probability score = 50%tile (n=11)
Sleep was monitored using wrist worn actigraphy, sleep diary, and daily participant call-ins. Mixed-effects ANOVA evaluating condition (SO vs. SR) and group (low vs. high-ADHD) showed a significant main effect of condition with increased lapses
Actigraphic sleep was scored using the Sadeh algorithm.? (F(1, 27)=4.32, p=.047, np%=.14) and slowed reciprocal reaction time (F(1, 27)=6.52, p=.017, np?=.20) after sleep restriction. There was no main effect of group or

group-by-condition interaction on PVT lapses or RRT (ps>0.05).

PSYCHOMOTOR VIGILANCE TASK (PVT)

Chronic at home sleep restriction led to significantly more PVT lapses and slower reaction times compared to sleep optimization.

Following each sleep condition, participants
completed a 10-minute version of the

pe— :
osychomotor vigilance task (PVT).8 CURRENT DIRECTIONS: EXPLORING PHENOTYPIC VULNERABILITY
Participants are instructed to hit a button as G e PVT Lapses PVT Reciprocal Reaction Time
quickly as they can when they see numbers | e | | ]
counting on the device. Interval between Figure 3a ° . Figure 4a rigure 4 p
stimuli Is sparse and random. _ = T o _ @ op i _ _ A
~ 5 ~ CED ~ = III.III ~ 0.0 & 007.@“
O =2 O v 0.0 — owv YV R
PVT VARIABLES: % % - 7 % - X 8 = IIIII 335 .
- Lapses: Number of responses with a reaction time greater than 500ms (fo) — 8% E N oot 8:) E (D/i) E Ve
- Reciprocal Reaction Time (RRT): 1/Reaction time (1/sec) s 3 .|||IIIII T = 0 i 5 = D 05 K
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MANIPULATION CHECK OF AT HOME SLEEP RESTRICTION c c & c c o o
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Error bars = - -1.0 -1.0¢
REPRESENTAT'VE ACT'GRAM + SEM '216% -196% o p Y Q QRHL UDAE NPSMWyY BFXVGJOK-I.CaTBZ
| ‘ ol LU W, .n ik | 10 10 | | >eX At AL o I e |
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L I.u| JIMM I (P O I o 8 - = 8 -
NETEEE BT INTAEE T o 7 2 ] In Figure 3a & 4a, a median split of change (SR-SO) in PVT performance was used to classify individuals as vulnerable or resilient. In Figures 3b & 4b, individuals are
o %_ [¢ identified by a unique letter, colored by parent-rated ADHD probability and the shape Is determined by sex. Our goal is to use phenotypic variables to predict an
Q6 - D6 - iIndividual's membership in vulnerable or resilient groups. Other phenotypic variables including inattentive and hyperactive symptoms, baseline performance on
1 N . g . cognitive assessments, age, pubertal status, phase preference and biological markers of circadian timing will be evaluated.
| - O -
R B N T ] | REFERENCES
‘ LL‘"M'-I' =" . m — '\ RA | ‘-u I " Ih"l;lr%""' I 4 SO . SR . 4 SO - SR - 1. Millman, R. P. & Working Group on Sleepiness in Adolescents/Young Adults; and AAP Committee on Adolescence. (2005). Excessive sleepiness in adolescents and young adults: Causes, conseqguences, and treatment strategies. Pediatrics, 115(6), 1774-1786.
0900 2. Baddam, S. K. R., Canapatri, C. A., van Noordt, S. J. R., & Crowley, M. J. (2018). Sleep disturbances in child and adolescent mental health disorders: A review of the variability of objective sleep markers. Medical Sciences, 6(2), 46.

3. Lo, J. C., & Chee, M. W. (2020). Cognitive effects of multi-night adolescent sleep restriction: Current data and future possibilities. Current Opinion in Behavioral Sciences, 33, 34-41.

4. Tkachenko, O., & Dinges, D. F. (2018). Interindividual variability in neurobehavioral response to sleep loss: A comprehensive review. Neuroscience & Biobehavioral Reviews, 89, 29-48.

At home S|eep restriction decreased S|eep period by 21.6% and total S|eep time by 19.69%. 5. Ancoli-Israel et al. (2015). The SBSM Guide to Actigraphy Monitoring: Clinical and research applications. Behavioral Sleep Medicine, 13 Suppl 1, S4-S38.

6. Dinges, D. F., & Powell, J. W. (1985). Microcomputer analyses of performance on a portable, simple visual RT task during sustained operations. Behavior Research Methods, Instruments, & Computers, 17(6), 652—655.

Acknowledgements: We would like to thank all participants and their families for making this work possible. This project was supported by grants from NIH (RO1HD103655) and COBRE Center for Sleep and Circadian Rhythms in Child and Adolescent Mental Health (P20GM139743).




	Slide 1

