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Abstract
PurposeRespiratory syncytial virus (RSV) is the major cause of acute lower respiratory tract infection (LRTI) in infants and children. We investigated the association of meteorological conditions and air pollution with the prevalence of RSV infection.

MethodsBetween January 2005 and December 2012, a total of 9,113 nasopharyngeal swab specimens from children under 3 years of age who were admitted to the hospital with acute LRTI were tested for RSV antigens using a direct immunofluorescence kit. Meteorological data (mean temperature, precipitation, wind speed, and relative humidity) and air pollutant levels including PM10 (particulate matter with a median aerodynamic diameter less than or equal to 10 µm in diameter), nitrogen dioxide (NO2), sulfur dioxide (SO2), and carbon monoxide (CO) in Seoul during the study period were collected from the national monitoring system. The correlations of the monthly incidence of RSV infection with climate factors and air pollutant levels were analyzed.

ResultsRSV infection mainly occurred between October and February, and showed the peak in November. The prevalence of RSV infection had a moderate negative correlation with mean temperature (r=−0.60, P<0.001), a weak negative correlation with relative humidity (r=−0.26, P=0.01), and precipitation (r=−0.34, P=0.001). Regarding air pollutants, RSV activity moderately correlated with NO2 (r=0.40, P<0.001), SO2 (r=0.41, P<0.001), and CO (r=0.58, P<0.001). In the RSV peak season in Korea (between October and February), RSV epidemics showed a weak positive correlation with relative humidity (r=0.35, P=0.03) and precipitation (r=0.38, P=0.02).

ConclusionMeteorological factors and air pollutant levels may be associated with RSV activity. Therefore, further nationwide large-scaled intensive evaluations to prove factors affecting RSV activity are warranted.
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[image: Figure F1 ]Figure 1

Monthly distribution of respiratory syncytial virus (RSV) infection, climate factors, and air pollutant levels from 2005 to 2012. PM10, particulate matter with a median aerodynamic diameter less than or equal to 10 µm in diameter; NO2, nitrogen dioxide; SO2, sulfur dioxide; CO, carbon monoxide.
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Table 1

Distribution of respiratory syncytial virus prevalence at each year and month	Month	2005	2006	2007	2008	2009	2010	2011	2012
	Jan	20 (26.0)	42 (30.0)	14 (12.4)	44 (51.2)	17 (26.6)	66 (54.5)	43 (37.7)	25 (19.1)
	Feb	11 (23.9)	22 (22.9)	9 (19.1)	17 (25.4)	8 (21.1)	63 (58.9)	28 (41.2)	16 (18.4)
	Mar	8 (15.1)	16 (12.7)	12 (11.9)	13 (18.8)	8 (11.3)	27 (28.1)	15 (22.2)	14 (12.7)
	Apr	9 (13.0)	3 (2.8)	9 (6.9)	7 (7.4)	0 (0.0)	18 (16.5)	7 (8.1)	1 (0.5)
	May	6 (6.5)	2 (1.6)	0 (0.0)	0 (0.0)	1 (1.2)	3 (2.4)	1 (0.8)	1 (0.5)
	Jun	1 (1.8)	0 (0.0)	0 (0.0)	0 (0.0)	0 (0.0)	0 (0.0)	0 (0.0)	0 (0.0)
	Jul	5 (11.6)	2 (4.1)	0 (0.0)	2 (13.3)	2 (5.9)	1 (1.7)	5 (10.6)	2 (2.5)
	Aug	7 (18.0)	0 (0.0)	0 (0.0)	2 (16.7)	0 (0.0)	4 (7.7)	8 (18.2)	6 (9.8)
	Sep	28 (32.6)	9 (10.2)	4 (23.5)	15 (25.0)	0 (0.0)	6 (14.6)	17 (25.8)	29 (27.4)
	Oct	35 (33.7)	47 (33.6)	16 (32.7)	50 (37.3)	3 (20.0)	8 (10.8)	80 (46.8)	86 (47.8)
	Nov	48 (36.4)	116 (52.5)	84 (60.0)	95 (47.5)	28 (43.1)	63 (34.4)	112 (48.1)	135 (54.7)
	Dec	29 (24.6)	86 (44.8)	100 (52.9)	54 (40.3)	83 (50.0)	67 (34.7)	71 (37.4)	59 (43.1)

Values are presented as number (%).
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Table 2

Correlation of respiratory syncytial virus prevalence with climate factors and air pollutants	Climate factor	Total	Peak season (Oct–Feb)
	Correlation coefficients	P-value	Correlation coefficients	P-value
	Mean temperature (℃)	−0.60	< 0.001	0.06	0.72
	Relative humidity (%)	−0.26	0.01	0.35	0.03
	Wind speed (m/sec)	−0.20	0.052	−0.01	0.94
	Precipitation (mm)	−0.34	0.001	0.38	0.02
	PM10 (µg/m3)	0.04	0.68	−0.18	0.28
	NO2 (ppm)	0.40	< 0.001	0.06	0.71
	SO2 (ppm)	0.41	< 0.001	−0.08	0.62
	CO (ppm)	0.58	< 0.001	−0.08	0.64

PM10, particulate matter with a median aerodynamic diameter less than or equal to 10 µm in diameter; NO2, nitrogen dioxide; SO2, sulfur dioxide; CO, carbon monoxide.
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