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Associations between atmospheric particulate matters concentration and visits for ophthalmoxerosis:
A time-series analysis in a general hospital in Xuzhou, 2015—2019 MU Ning, LI Ming-xin, WANG He
(Department of Ophthalmology, The Affiliated Hospital of Xuzhou Medical University, Xuzhou,
Jiangsu 221000, China)

Abstract:

[Background] Air pollution is one of the research hotspots in public health. Ophthalmoxerosis is
an ocular surface disease with the highest incidence in this category, but its relationship with air
particulate pollutants is still unclear.

[Objective] This study quantitatively estimates the associations of daily concentrations of
ambient PM,s and PMyo with daily outpatient department visits due to ophthalmoxerosis in local
residents in Xuzhou.

[Methods] Air pollutant variables, meteorological variables, and daily ophthalmoxerosis cases
in a general hospital in Xuzhou were collected from 2015 to 2019. Poisson generalized additive
models were applied. After controlling for confounding factors such as long-term trend, day-
of-the-week effect, and meteorological factors, single pollutant models of daily concentrations
of PM,s and PMy, of current day and lag 1-7 days in association with daily outpatient visits due
to ophthalmoxerosis in local residents were constructed, and RRs and 95% Cls were calculated.
Multi-pollutant models of PM,s or PM;,combined with gaseous pollutants (SO,, NO,, and Os) on
the day with the strongest effect were also established.
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[Results] A total of 315806 ophthalmoxerosis outpatient visits were included in this study, with a daily average of 173 cases. The
Spearman correlation analysis results showed that PM;, had the strongest correlation with PM,s (r=0.90); PM,s and PM;, were both
positively correlated with SO,, NO,, and relative humidity (P<0.01) and negatively correlated with O; and average temperature (P<0.01).
The single pollutant models showed that a 10 ug:-m? increase of PM,sand PM;, was associated with 0.46% (95% CI: 0.38%-0.53%) and 0.43%
(95% CI: 0.35%-0.51%) increment respectively for the hospital visits due to ophthalmoxerosis of current day. The effects of PM,s and PMy,
of lag 4 days were strongest, the excess relative risks were 0.66% (95% CI: 0.61%-0.72%) and 0.69% (95% Cl: 0.62%-0.76%), respectively.
In the multi-pollutant models, after adjusting for other pollutants, the estimated values of PM,s and PMy, were lower than those in the
single pollutant models, and there were still positive correlations of PM,s and PM;, daily concentrations with daily outpatient volume of

ophthalmoxerosis.

[Conclusion] The ambient PM,s and PMy, are in positive association with hospital visits due to ophthalmoxerosis in Xuzhou.

Keywords: fine particulate matters; inhalable particulate matters; ophthalmoxerosis; generalized additive model; daily hospital visit
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ophthalmoxerosis in a general hospital in Xuzhou in 2015—2019
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2015 59010 52424 1:132 6.0 12.1 40.1 41.8
2016 64326 53422 1:127 5.0 11.3 38.6 45.1
2017 65834 55+23 1:132 638 12.8 39.7 40.7
2018 61316 55424 1:122 57 14.3 38.6 41.4
2019 65320 54+23 1:127 66 11.9 41.1 40.4
&1t 315806 58+25) 1:127 53 11.7 38.1 44.9
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Table 2 Selected air pollutants and meteorological factors in Xuzhou in 2015—2019
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2018 66.36£32.32 109.45+36.76 16.11+4.33 40.08+11.82 123.42+40.19 16.13+10.42 65.47+15.43
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a1t 63.03£26.45 114.74+36.82 24.37+13.01 39.95+11.32 120.85+28.27 16.06+9.85 65.87+15.29
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Figure 1 Line chart of air pollutants and outpatient visit number
of ophthalmoxerosis in Xuzhou in 2015—2019
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Table 3 Correlation between air pollutants and meteorological
factors in Xuzhou in 2015—2019 (r)

LS RYIERIhIR N\ NO,. SO, BY 0, BT, 981 PMy 5
FERAEI 112 AR R EX R ERR(E, HFDRMANET
Z4) (SO, 0,0 0;) BY TR AR (RR=1.0036), F
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Table 5 Multi-pollutant model analysis of PM,s and
PM, concentrations and the outpatient visit number for
ophthalmoxerosis in Xuzhou in 2015—2019 (lag4)

TE PMIRE PMRE SO RE NOJKE 0 RE TSR EFHEE
PM,sREE  1.00 090" 040" 0777 -049" -027" 067"
PMyo SRE 1.00 0527 080" -038" -038" 062"
SO, IRE 1.00 041" -0.29" -0.10 036"
NO.RE 1.00 -044" -026"7 074"
0;RE 1.00 -0.04 -0.72""
TSR 1.00  -0.22""
AESHEE 1.00

[3F] #* : P<0.010
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Table 4 Lag effects of PM,s and PM;, concentrations on
outpatient visit number for ophthalmoxerosis in Xuzhou
in 2015—2019 [RR(95% CI)]

PM,s PMyo
=il SR
RR 95% Cl RR 95%Cl

NS R +50, 1.0042 1.0035~1.0050 1.0040 1.0035~1.0044
SRR +NO, 1.0048 1.0041~1.0054 1.0048 1.0043~1.0053

SR +05 1.0041 1.0033~1.0048 1.0039 1.0034~1.0043
=54 T +S0,+NO,  1.0034 1.0025~1.0043 1.0038 1.0033~1.0043
SRR +S0,+0, 1.0039 1.0032~1.0046 1.0037 1.0033~1.0041

SFKIH) +NO,+0; 1.0031 1.0023~1.0040 1.0036 1.0031~1.0042

£S5 TR +S0,#N0,+0; 1.0032 1.0023~1.0041 1.0036 1.0031~1.0041
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lag2 1.0052 (1.0046~1.0057) ™" 1.0057 (1.0050~1.0064) **
lag3 1.0062 (1.0055~1.0070) ** 1.0062 (1.0053~1.0071) **
lag4 1.0066 (1.0061~1.0072) = 1.0069 (1.0062~1.0076) **
lag5 1.0061 (1.0056~1.0066) * 1.0059 (1.0053~1.0065) **
lag6 1.0053 (1.0044~1.0062) ** 1.0054 (1.0047~1.0061) **
lag7 1.0049 (1.0042~1.0056) = 1.0046 (1.0040~1.0052) **
3] #+ 1 P<0.010
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