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Table Al1. Comparison of baseline (age 15) measurements of included participants and participants
who refused or had incomplete follow-up (age 17) data.

Valid repeated measurements at age 17 No Yes p-value
Demographics
Number of participants, N (% Female) 151 (54.3%) 145 (63.4%) 0.14
Age, years 159+0.4 15.9+0.3 0.78
Parent with university degree, N (%) 110 (72.8%) 102 (70.3%) 0.73
Organized sports participation, N (%) 104 (68.9%) 101 (69.7%) 0.98
National English exam®® 31.8+10.1 34.2+8.8 0.04
National Icelandic exam®* 32.6 +10.6 34.8+8.7 0.06
National mathematics exam®® 30.5+10.3 345+8.8 0.001
Body Composition
Height, cm 171.8+8.1 171.5+8.1 0.76
Weight, kg 64.8+10.7 64.7+11.7 0.93
Body mass index, kg/m2 21.9+2.38 22.0+3.5 0.82
Body mass index, z-score 0.6+0.8 0.5+0.9 0.68
Body fat, % 25.1+8.3 25.5+9.3 0.63
School night sleep and activity®
Time in bed, h/day 6.99+0.83 7.06+0.76 0.50
Total sleep time, h/day 7.35+0.93 7.33+1.25 0.84
Bed time, clock time = min 00:26 +59.45 00:20 £ 47.46 0.34
Mid-sleep time, clock time + min 03:58 +45.73 03:52 +36.13 0.25
Rise time, clock time + min 07:30 +44.48 07:25 +37.40 0.28
WASO, min/night 51.48 +20.46 48.50 + 21.52 0.25
Awakenings, number/night 18.80 +5.55 18.19+5.35 0.36
Sleep efficiency, % 87.54 +£4.38 88.37+4.36 0.12
Time in Bed Variability, min 62.86 + 53.49 51.61 + 34.80 0.046
Sleep time Variability, min 58.24 + 47.46 47.34 + 28.65 0.03
Bed time Variability, min 47.21 + 34.08 44.97 + 33.26 0.59
Rise time Variability, min 41.45+49.24 38.76 + 40.82 0.63
Activity, counts/wear min/day 2191 + 480 2207 £529 0.79
Wear time, h/day 23.69+0.50 23.79+0.31 0.07
Valid Nights, N 4,57 £0.64 4.61+0.60 0.65
Non-school night sleep and activity®
Time in bed, h/day 8.46 £ 1.07 8.33+1.36 0.37
Total sleep time, h/day 6.12+0.75 6.23+0.66 0.21
Bed time, clock time + min 01:49 +77.85 01:36 + 70.65 0.15
Mid-sleep time, clock time + min 06:04 +75.44 05:49 + 64.02 0.09
Rise time, clock time + min 10:20 + 84.16 10:04 + 76.74 0.11
WASO, min/night 65.25 + 25.49 59.56 + 28.01 0.08
Awakenings, number/night 23.99+7.29 21.94 £ 8.07 0.03
Sleep Efficiency, % 86.99+4.43 88.01+4.99 0.08
Activity, counts/wear min/day 1768 + 502 1796 + 556 0.66
Wear time, h/day 23.86+0.69 23.84+0.74 0.81
Valid Nights, N 2.45+0.70 2.50 £ 0.60 0.58

Results in mean * standard deviation; WASO = minutes of wakening after sleep onset; “Nationally

normalized (mean = 30, standard deviation = 10, maximum score = 60); National test score available for:
®131 (55.7% Female) No, 129 (62.0% Female) Yes; “128 (54.7% Female) No, 129 (63.6% Female) Yes; 4128
(55.5% Female) No, 126 (61.1% Female) Yes; “Participants with valid sleep and activity data: 124 (54.8%

Female) No, 145 (63.4 % Female) Yes
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Table B1. Participant characteristics and national exam scores by sex.

All (n=253) Boys (n=103) Girls (n=150)  P-value

Age (years) 159+0.3 15.8+0.3 15.9+0.3 0.2
Height (cm) 171.5+8.1 178.3£6.2 166.8+5.6 <0.001
Weight (kg) 64.8+11.2  689+115 62.0£10.2  <0.001
Body mass index (kg/m?) 22.0+3.2 21.6+3.2 22.2+3.1 0.1
Parent with university degree, N (%) 178 (70.4) 74 (71.8) 104 (69.3) 0.8
English exam score® 32.9+9.4 32.2+9.8 33.4+9.2 0.3
Icelandic exam score® 33.6+£9.5 31.7£9.2 349+9.6 0.01
Mathematics exam score® 32.6+9.9 32.7+9.3 32.5+104 0.9
Average exam score® 33.1+8.6 323183 33.7+838 0.2

Results presented as mean + standard deviation. P-values are the result of t-tests comparing boys and girls.
Boldface type indicates significant differences. °N=243 (100 boys,143 girls); PN=248 (101 boys, 147 girls);
‘N=247 (99 boys, 148 girls); IN=236 (97 boys, 139 girls).



Table B2. Comparison of participants with and without complete data

Complete data (n=253) Incomplete data (n=62) P-value

Female, N (%) 150 (59.3) 33 (53.2) 0.5
Age (years) 159+0.3 15.8+0.4 0.4
Height (cm) 171.5+8.1 172.2+7.7 0.5
Weight (kg) 64.8+11.2 65.2£10.9 0.8
Body mass index (kg/m?) 22.0+£3.2 22.0+3.2 0.98
I(Dozgent with university degree, N 178 (70.4) 37(59.7) 01

?artif:ipants with exam scores but 20 (55)

invalid sleep data, N (% Female)
English exam score® 32.9+9.4 33.4+10.1 0.8
Icelandic exam score” 32.6+9.9 31.2+7.2 0.4
Mathematics exam score® 33.6+9.5 33.6+11.9 0.99
Average exam score® 33.1+86 33.1+838 0.99

Participants with valid sleep data but 25 (68)

no exam scores, N (% Female)
Rise time (clock time * min)® 08:20+57.6 08:14+49.0 0.5
Mid-sleep time (clock time + min)® 04:31 +56.2 04:34+73.4 0.8
Bedtime (clock time £ min) 00:49 +51.8 00:48 +61.9 0.9
Time in bed (h/night) 7.5+£0.7 7.4+0.8 0.4
Total sleep time (h/night) 6.6+0.7 6.4+0.6 0.2
Sleep efficiency (%)° 88.1+5.3 88.3+4.9 0.7
Wakening after sleep onset (min)® 52.4+25.0 51.4+27.2 0.8
Total sleep time variability (h)® 1.2+0.7 1.1+0.8 0.6

Results presented as mean * standard deviation unless otherwise noted; . °N=243 complete vs. 20 incomplete;
®N=248 complete vs. 19 incomplete; “N=247 complete vs 20 incomplete; IN=236 complete vs. 19 incomplete.
®Results presented as median # interquartile range due to skewed distribution; P-values are the result of
comparisons between participants with and without complete data with t-tests for normally distributed variables
and Mann-Whitney tests for skewed variables.



Table B3. Results of multiple linear regression analyses between sleep parameters and national

standardized exam scores in three topics for all participants and separately for boys and girls.

All* Boys Girls
B [95% ClI] (p) B [95% Cl] (p) B [95% Cl] (p)
Bedtime
English score -0.03 [-0.15, 0.09] (0.6) -0.14 [-0.34, 0.06] (0.2) 0.02[-0.13, 0.18] (0.8)
Icelandic score -0.16 [-0.28, -0.05] (0.01) -0.21 [-0.40, -0.02] (0.03) -0.14 [-0.29, 0.01] (0.1)

Mathematics score -0.20[-0.32, -0.08] (0.001) -0.35 [-0.54, -0.16] (<0.001) -0.11[-0.27, 0.05] (0.2)
Total sleep time

English score 0.05 [-0.08, 0.17] (0.4) 0.06 [-0.15, 0.27] (0.6) 0.03 [-0.13, 0.19] (0.7)

Icelandic score 0.14 [0.03, 0.26] (0.02) 0.19 [-0.01, 0.39] (0.06) 0.11 [-0.05, 0.26] (0.2)

Mathematics score 0.03 [-0.10, 0.15] (0.7) 0.10[-0.11, 0.31] (0.4) -0.02 [-0.18, 0.15] (0.8)
Wakening after sleep onset

English score 0.02 [-0.10, 0.14] (0.7) 0.12[-0.07, 0.31] (0.2) -0.06 [-0.21, 0.10] (0.5)

Icelandic score 0.01[-0.11,0.12] (0.9) 0.01[-0.18, 0.19] (0.96) 0.01 [-0.15, 0.16] (0.9)

Mathematics score 0.03 [-0.09, 0.15] (0.6) 0.11 [-0.09, 0.30] (0.3) -0.02 [-0.18, 0.15] (0.8)
Sleep efficiency

English score -0.001 [-0.12, 0.12] (0.99) -0.11 [-0.31, 0.08] (0.2) 0.07 [-0.09, 0.23] (0.4)

Icelandic score 0.02 [-0.09, 0.13] (0.7) -0.01 [-0.19, 0.18] (0.95) 0.03 [-0.12, 0.19] (0.7)

Mathematics score -0.01 [-0.13,0.11] (0.9) -0.07 [-0.26, 0.13] (0.5) 0.02 [-0.15, 0.18] (0.8)
Total sleep time variability

English score -0.05 [-0.17, 0.07] (0.4) -0.05 [-0.25, 0.14] (0.6) -0.05 [-0.21, 0.10] (0.5)

Icelandic score -0.19 [-0.30, -0.07] (0.001) -0.19 [-0.37,-0.001] (0.049) -0.19 [-0.34, -0.04] (0.01)

Mathematics score -0.22 [-0.34, -0.10] (<0.001) -0.23[-0.42,-0.03] (0.024)  -0.23 [-0.38, -0.07] (0.01)
Social jetlag

English score 0.06 [-0.06, 0.18] (0.3) 0.14 [-0.06, 0.33] (0.2) -0.03 [-0.19, 0.12] (0.7)
Icelandic score 0.10[-0.01, 0.21] (0.1) 0.24 [0.06, 0.43] (0.01) -0.10 [-0.25, 0.05] (0.2)
Mathematics score -0.003 [-0.12, 0.12] (0.97) 0.10[-0.10, 0.30] (0.3) -0.14 [-0.30, 0.02] (0.1)

B, standardized beta value; Cl, confidence interval; All regressions adjusted for school and parental education. *Additionally
adjusted for sex. Wakening after sleep onset, sleep efficiency, and total sleep time variability were transformed prior to
analysis due to skewed distributions. Boldface type indicates a significant relationship based on the Benjamini-Hochberg
critical value of p <0.049.



Table B4. Results of multiple linear regression analyses between national standardized exam scores

averaged over all topics and sleep parameters measured on school nights and non-school nights.

All Participants* Boys Girls
B [95% CI] (p) B [95% Cl] (p) B [95% Cl] (p)
School Nights
Bedtime -0.20 [-0.32,-0.08] (0.005)  -0.32 [-0.51,-0.14] (0.004)  -0.13 [-0.29, 0.03] (0.5)
Total sleep time 0.15 [0.03, 0.27] (0.06) 0.12 [-0.08, 0.31] (0.99) 0.19 [0.03, 0.34] (0.1)
Wakening after 0.05 [-0.07, 0.17] (0.99) 0.12 [-0.07, 0.31] (0.99) 0.13 [-0.15, 0.18] (0.99)
sleep onset
Sleep efficiency -0.005 [-0.12, 0.11] (0.99) .0.08[-0.28,0.11] (0.99)  0.05 [-0.11, 0.21] (0.99)
Total sleep time -0.05 [-0.17, 0.07] (0.99) -0.10[-0.30,0.10] (0.99)  -0.02 [-0.18, 0.15] (0.99)
variability
Non-school Nights
Bedtime -0.08 [-0.20, 0.04] (0.8) -0.14[-0.34,0.07] (0.7)  -0.05 [-0.20, 0.11] (0.99)
Total sleep time -0.04 [-0.16, 0.09] (0.99) 0.10[-0.11,0.32] (0.99)  -0.16 [-0.32, -0.001] (0.2)
Wakening after -0.04 [-0.16, 0.09] (0.99) -0.04[-0.24,0.16] (0.99)  -0.02 [-0.18, 0.14] (0.99)
sleep onset
Sleep efficiency -0.0003 [-0.12,0.12] (0.99)  0.01[-0.19,0.20] (0.99)  -0.02 [-0.18, 0.14] (0.99)

B, standardized beta value; Cl, confidence interval; All regressions adjusted for school and parental education. *Additionally
adjusted for sex. Wakening after sleep onset, sleep efficiency, and total sleep time variability were transformed prior to
analysis due to skewed distributions. P-values adjusted for multiple comparisons. Boldface type indicates a significant
relationship.
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