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Association between bedroom nocturnal light exposure and objective sleep parameters in college students
ZHANG Anhui®, YU Min, XU Yuxiang, SUN Ying

" Department of Child Health, Wuhu Maternal and Child Health Hospital, Wuhu 241000, Anhui Province, China
[Abstract] Objective To investigate the cross-sectional association between bedroom nocturnal light exposure and objectively
measured sleep parameters in college students, so as to provide evidence for promoting sleep health. Methods From September to
October 2019, a convenience sampling method was used to recruit 365 healthy college students from two universities in Hefei, es-
tablishing a cohort. Bedroom nocturnal light exposure was measured at the individual level for two consecutive days using a portable
illuminometer ( TES-1339R; Taishi Corp, Taiwan, China). Sleep parameters were objectively measured over seven consecutive
days using wrist-worn accelerometers ( ActiGraph GT3X-BT, Pensacola, FL). Multiple linear regression models were employed to
examine the association between nocturnal light exposure and sleep parameters. Results Compared to the low nocturnal light expo-
sure (<3 Ix) group, the high-exposure ( =3 Ix) group exhibited significantly lower sleep efficiency[ (93.5£2.7) %, (92.2+2.9) %,
t=3.93], longer wake after sleep onset (WASO) [ (24.7+90.3) (29.2+11.2) min, t=-3.66], higher movement index( 11.0£3.6,
12.2+3.8, t=-2.80), and higher sleep fragmentation index(20.5+6.5,23.0+7.0, t=-3.24) (all P<0.01). After adjusting for co-
variates, multiple linear regression showed that, compared to the low nocturnal light exposure group, the high-exposure group had re-
duced sleep efficiency (8=-1.15, 95%CI=-1.78 to —0.52), increased WASO [B(95%CI) =3.94(1.55-6.33) ], higher move-
ment index[ B(95%CI) =1.05(0.20-1.89) |, and elevated sleep fragmentation index[ 8(95%CI) =2.35(0.81-3.88) | (all P<0.05).
Conclusions Light exposure at night negatively impacts college students’ sleep. Optimizing bedroom lighting management may im-
prove sleep quality in adolescents.
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Table 1 Comparison of physical examination indicators and sleep parameters among college student groups with different light

at night exposure intensities(xs)

B3 . b2 —— x ¥
S B3 AEC BMU/ (kg - m™2) WRIREMIL/%  BEIRECR/%  GUEIRASK/min ABESAEML/min  IZEHEEC BRIREE T ILAREL
AN 52

B 264 21.5%3.0 28.4x7.4 93.5%2.7 379.4264.1 24.7£10.3 11.0+3.6 20.5£6.5
B 101 21.743.5 27.6+6.4 92.242.9 376.0+62.7 29.2:11.2 12.2+3.8 23.0+7.0
H 0.4 0.92 3.93 0.46 -3.66 -2.80 -3.24

P fii 0.66 0.36 <0.01 0.65 <0.01 <0.01 <0.01
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%M 4 H Spearman FHC 43 M /R, PBL -1 h,
PBL-4 h}Z LANavg 55 SE ¥R A, 5 WASO MI,

SFI ¥ TFAH5E , PAL-1 h 1 PAL-2 h 5 WASO &
EAASE (P {EY<0.05) , WL 2,

®2 ZBEMERIBDERGR 5 R BEIR S E R CHE T (r {8, n=365)

Table 2 Correlational analysis of multi-period bedroom light at night with sleep parameters among university students(r,n=365)

AR PBL-1h PBL-4 h LANavg PAL-2 h PAL-1h SE TST WASO MI

PBL-4 h 0.99" "

LANavg 0.84" " 0.85" "

PAL-2 h 0.15** 0.16"~ 0.48" "

PAL-1h 0.15°* 0.16"* 0.48" " 0.99" "

SE -0.14" " -0.12" -0.14* " -0.09 -0.09

TST 0.06 0.06 0.07 0.11" 0.10 039" "

WASO 0.16"* 0.14* " 0.16"~ 0.11" 0.11" -0.92" " -0.18" "

MI 0.16"* 0.15"~ 0.11" -0.03 -0.02 -0.71" " -0.26" " 070" *

SFKI 0.18" " 0.17" " 0.14" " 0.01 0.01 -0.73" " -0.23" " 0.70" * 0.81""
" P<0.05," " P<0.01,
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Y4 SFI AN 5E (P {H39<0.01) ; PBL-4 h 3%
F3 LTBENE I KA BRI S £ T 15T (n=365)

Table 3 Multivariate linear regression analysis of multi-period bedroom light at night with sleep parameters

among university students(n=365)

7R SE TST WASO MI SFI
= BIE(95%CI) Py B (95%CI) P BIE(95%CI) P B (95%CI) P BIE(95%CI) P

PBL-1h -0.48(-0.76~-0.20)  <0.01 -2.37(-9.02~4.28) 0.48 1.89(0.83~2.95) <0.01 0.61(0.24~0.98) <0.01 1.20(0.52~1.88) <0.01
PBL-4 h -0.37(-0.65~-0.08) 0.01 -2.16(-8.85~4.52) 0.53 1.31(0.23~2.39) 0.02 0.47(0.10~0.85) 0.01 1.06(0.38~1.75) <0.01
LANavg -0.32(-0.61~-0.03) 0.03 -2.14(-8.89~4.60) 0.53 1.20(0.08~2.31) 0.04 0.43(0.04~0.82) 0.03 0.80(0.11~1.50) 0.02
PAL-2 h -0.06(-0.36~0.23) 0.67 -1.58(-8.42~5.27) 0.65 -0.15(-1.26~0.96) 0.79 -0.10(-0.49~0.29) 0.62 -0.19(-0.90~0.52) 0.60
PAL-1h -0.02(-0.32~0.28) 0.90 0.22(-6.69~7.11) 0.95 -0.31(-1.43~0.81) 0.59 -0.08(-0.48~0.31) 0.68 -0.12(-0.83~0.60) 0.75
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