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Abstract: Objective To explore the relationship between volatile organic compounds (VOCs) exposure and sleep problems in
adults. Methods This study included 5 337 participants from the 2007-2014 National Health and Nutrition Examination Sur-
vey (NHANES) database. Weighted logical regression model and weighted quartile sum (WQS) regression model were used to
evaluate the association of blood VOCs with short sleep duration (SSD), difficulty in falling asleep, and sleep disorders in
adults. Results After adjusting the confounding factors, blood benzene (OR = 1.120, 95%CI: 1.019-1.230, P = 0.02), 2,5-
dimethylfuran (OR = 1.144, 95%CI. 1.043-1.254, P = 0.005), ethylbenzene (OR = 1.115, 95%CI: 1.025-1.211, P = 0.012),
furan (OR = 1.271, 95%CI: 1.086-1.489, P = 0.004), and o—xylene (OR = 1.097, 95%CI: 1.006-1.198, P = 0.037) had a
significant positive correlation with SDD. Secondly, 2,5-dimethylfuran (OR = 1.082, 95%CI: 1.008-1.161, P = 0.03) and fu-
ran (OR = 1.148, 95%CI: 1.002-1.315, P = 0.046) were positively correlated with difficulty in falling asleep. Subgroup anal-
ysis showed that the positive association between VOCs and SSD was consistent among different groups. WQS results showed
that for every unit of increase, SSD risk increased by 25.4% (OR = 1.254, 95%CI: 1.009-1.559, P = 0.041). Conclusion
There is a positive correlation between VOCs exposure and SSD in American adults.
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Figure 1 Study population screening process
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Figure 2 Correlations among blood VOCs concentrations
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Table 2 Associations between VOCs and sleep problems
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Figure 3 Cubic splines for the associations of VOCs with SSD
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Table 3  The OR (95%ClI) of associations between VOCs and SSD in different subgroups

o
-2

=21 =1 0 1

PR LS In(ug/L)]

DA

R

2,5- PP REIRR

%

g

R

P51
%
L
(D)
<40
40 ~ 59
=60
BMI (kg/m?)
<25
25~29.9
=30

1.138(1.016 ~ 1.275)
1.094(0.963 ~ 1.243)

1.218(1.050 ~ 1.412)
1.016(0.899 ~ 1.149)
1.148(0.972 ~ 1.357)

1.111(0.957 ~ 1.290)
1.109(0.969 ~ 1.269)
1.140(1.001 ~ 1.298)

1.164(1.047 ~ 1.293)
1.120(0.980 ~ 1.280)

1.200(1.032 ~ 1.394)
1.068(0.946 ~ 1.206)
1.186(1.003 ~ 1.402)

1.116(0.973 ~ 1.279)
1.143(0.983 ~ 1.329)
1.188(1.022 ~ 1.379)

1.154(1.044 ~ 1.274)
1.072(0.945 ~ 1.216)

1.219(1.035 ~ 1.436)
1.022(0.899 ~ 1.162)
1.126(0.945 ~ 1.341)

1.104(0.927 ~ 1.315)
1.076(0.933 ~ 1.241)
1.17(1.018 ~ 1.345)

1.299(1.067 ~ 1.582)
1.243(0.989 ~ 1.562)

1.382(1.032 ~ 1.852)
1.108(0.907 ~ 1.355)
1.460(1.075 ~ 1.984)

1.229(0.975 ~ 1.549)
1.241(0.991 ~ 1.554)
1.368(1.024 ~ 1.828)

1.127(1.003 ~ 1.266)
1.067(0.939 ~ 1.212)

1.168(0.984 ~ 1.386)
1.011(0.872 ~ 1.172)
1.159(0.957 ~ 1.404)

1.050(0.879 ~ 1.254)
1.047(0.893 ~ 1.227)
1.189(1.008 ~ 1.403)

TE AR AR Ik

S R BMI Z 2B B SRR  PIR HORRAS SIARAE 5 L HEPRIG .CKD PLK CVD ORGS0 2 AR ) o



AR TR 2 2024 4E45 51 455 5] Modern Preventive Medicine, 2024, Vol. 51, NO. 5 - 827 -

2.4 VOCs AR ELSERFIEZ ALK WQS
S5, YR Sy o AR IR A R
WQS BEBEIN 1 7, SSD KU HE TN 25.4%(OR= 1.254,
95%CI:1.009 ~ 1.559, P=0.041), H A4 — H A i fi
K, ILFE 4 - 455K, VOCs TR 5% 52 FIABEE R XE |
M IR 3 i 22 (R AT S 2 DG . M B e DI [ Ry
T, R R VOCs TR %55 5 HEHIR [0 8V AE i 25
KK

R4 VOCs IRE R S IEIR ] SR

Table 4 Associations between co—exposure of VOCs and sleep
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SSD 1.254(1.009 ~ 1.559) 0.041
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regression index for SSD
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