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Season and temperature strongly modified the adverse effect of NO2, our study showed that cold season and on days with low
temperature could significantly enhance the effect of NO2 on cardiovascular mortality. Which implicated that an increase in the
number of low temperature days by global climate change may alter the health effects of air pollution.

In cold season, the percentage increase in death for each
10μg/m3 increment in NO2 concentration on cardiovascular
mortality was associated with a 4.45% (95% CI: 2.71-6.21%)
and 4.87% (95% CI: 2.73-7.05%) increase of mortality for
lag0-2 and lag0-6, respectively. There was no significant
effects observed in the warm season. (Table 1).

Figure 1. Lag-specific effects of each 10μg/m3 increment in NO2 concentration in air pollutants on daily death
counts for cardiovascular death using DLM models

Background
Given the unstable climate change, interest has grown
recently in whether pollutants' effects on mortality are
modified by temperature, because climate change may cause
changes in air quality and eventually alter the health effects of
air pollution.

As few research have considered the modifying effect of
temperature on NO2, the interaction between the temperature
and NO2 remains to be unclear. In this study, we sought to
examine the interaction between NO2 and temperature
regarding the air pollution–mortality relationship.

Data
The data collected included daily cause-specific deaths,
weather conditions, and air pollutant concentrations from
2013 to 2017 in Shenzhen, China.
Statistical Methods
1. Distributed Lag Linear Models (DLMs) was used to allow

cumulative lag effects.
2. Generalized additive models (GAMs) combined with

stratification parametric model was used to examine the
interaction between NO2 air pollutants and temperature for
cardiovascular mortality at the effect of cumulative lag
effect.

3. GAMs combined with joint air pollution–temperature
response surfaces was used to show the three dimensional
surfaces.

Daily average temperature and NO2 concentration had
interactive negative effects, for each 10μg/m3 increment in
NO2 concentration, cardiovascular deaths increased by 3.51%
(95% CI: 2.04-5.01%) on low-temperature level days at lag0-2
day. In addition, elderly (age ≥65 years) and males people
were more vulnerable to this interaction (Table 2).

For full year, percentage increase in death of NO2
concentration for mortality exceeded zero for single lag0
and lag1 days for all people. In the cold season, percentage
increase was highest at single lag0, lag1 and lag2 days. For
the warm season, percentage increase was no significant
for all groups (Figure 1).

Potential interactive effects of
temperature on NO2 regarding
cardiovascular outcomes show
that low temperature enhance
the effects of NO2 on mortality
risk (Figure 2).

Figure 2. Bivariate response surface of temperature and NO2 on health outcomes.

Corresponding Authors: Ping Yin, Email: pingyin2000@ 
126.com,
First author: Yanran Duan, Email: dyran0116@163.com. 

Contact Information

Objective

Methods

Results

Conclusion

mailto:pingyin2000@126.com
mailto:dyran0116@163.com

	幻灯片编号 1

