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ABSTRACT 

Background: Previous studies have shown that air pollution particulate matter (PM) is 

associated with an increased risk for myocardial infarction.  The effects of air pollution on the 

risk of ST-elevation myocardial infarction (STEMI), in particular the role of gaseous air 

pollutants such as NO2 and O3 and the susceptibility of specific populations, are still under 

debate. 

Methods: All patients entered in the Belgian prospective STEMI registry between 2009 and 

2013 were included. Based on a validated spatial interpolation model from the Belgian 

Environment Agency, a national index was used to address the background level of air 

pollution exposure of Belgian population.  A time-stratified and temperature-matched case-

crossover analysis of the risk of STEMI was performed. 

Results: A total of 11428 STEMI patients were included in the study. Each 10 μg/m
3
 increase 

in PM10, PM2.5 and NO2 was associated with an increased odds ratio (OR) of STEMI of 

1.026 (CI 95%: 1.005-1.048), 1.028 (CI 95%: 1.003-1.054) and 1.051 (CI 95%: 1.018-1.084), 

respectively. No effect of O3 was found. STEMI was associated with PM10 exposure in 

patients ≥75 y.o. (OR: 1.046, CI 95%: 1.002-1.092) and with NO2 in patients ≤54 y.o. (OR: 

1.071, CI 95%: 1.010-1.136).  No effect of air pollution on cardiac arrest or in-hospital STEMI 

mortality was found. 

Conclusion: PM2.5 and NO2 exposure incrementally increase the risk of STEMI. The risk 

related to PM appears to be greater in the elderly, while younger patients appear to be more 

susceptible to NO2 exposure.  
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INTRODUCTION 

 Ambient air pollution is a mixture of particulate matter (PM) and gaseous pollutants 

such as sulphur dioxide, nitric dioxide (NO2) and ozone (O3). PM2.5 have an aerodynamic 

diameter <2.5 μm, while PM10 have an aerodynamic diameter <10 μm. PM2.5 and NO2 

predominantly originate from the combustion of fossil fuels, including industrial activities or 

vehicles, whereas PM10 also originates from natural processes[1]. 

 The first health consequences of industrial smog were described in Belgium in 1930 

after the infamous Meuse Valley fog incident, which caused 60 deaths[2]. Today, air pollution 

is recognized by the World Health Organization (WHO) as a major cause of avoidable 

death[3] and is responsible for an estimated life expectancy reduction of approximately 6 

months per 10 μg/m
3
 increment of PM10[4]. In addition to the pulmonary and carcinogenic 

effects of air pollution, exposition to air pollution has been associated with an increased risk 

of cardiovascular events and death[5]. A recent meta-analysis showed that a 10 μg/m
3
 

increase in PM10 increased coronary events by 12%[6]. A similar increase in acute coronary 

syndrome (ACS) is observed with 5 μg/m
3
 increases in PM2.5, suggesting that fine particulate 

matter has even more pronounced cardiovascular toxicity[6]. Due to the risk size and the large 

proportion of the population that is exposed, particulate air pollution and traffic exposure may 

be an important trigger of myocardial infarction in densely polluted areas. In addition to air 

particles, the role of gaseous air pollutant remains controversial, with an inconsistent 

relationship found between myocardial infarction and exposure to O3 and NO2[7],[8].  

  Despite numerous in vitro and in vivo interventional studies showing an acute effect 

of pollutants on the general pathophysiological determinants of ACS[9], the influence of air 

pollution on the particular subset of STEMI patients has not yet been established because 

most studies, that have focused on the relationship between air pollution and ACS, did not 

stratify according to infarction type[7][10][11]. In addition, whether air pollution-related 
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STEMI risk is uniform across the whole population or whether certain subpopulations (e.g., 

the elderly or diabetics) are more susceptible remains unclear. Air pollution exposure may 

trigger STEMI in a subset of patients with accelerated arteriosclerosis, as is the case in 

diabetic or hypertensive patients and in patients with previous documented coronary artery 

disease[8][12][13].  

 To address these issues, we studied the association between short-term exposure to 

PM10, PM2.5, O3, NO2 and hospitalization for STEMI at a comprehensive national level. In 

addition, we set out to determine which comorbidities might exacerbate this risk.  Finally, we 

evaluated whether patients presenting with a STEMI in the setting of short-term air pollution 

exposure have an increased mortality risk.  The association between a national index of 

background air population, which Belgium population is exposed to, and the onset of STEMI 

in the following 24 h of the exposure was studied by a time-stratified case-crossover design. 

In a previous work on such statistical design[11], we demonstrated that above the different 

possible referent selection strategies in case-crossover design[14],  the time-stratified and 

temperature-matched is particularly interesting to ensure a control of the very well known 

confounding effect of air temperature on the risk of acute myocardial infarction[15,16].   

  

 

 



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 
 

6 

MATERIAL AND METHODS 

 

Study population and data source 

 The Belgian STEMI registry is a prospective observational registry of unselected 

Belgian STEMI patients presenting to 72 Belgian hospitals within 24 h of symptom onset. 

The rationale and design of this nationwide compulsory registry has been described 

previously[17][18]. In addition to clinical and procedural variables, in-hospital mortality is 

also recorded. The registry is an initiative of the Belgian Working Group on Acute 

Cardiology (BIWAC) and is supported by the Belgian government and the Belgian Society of 

Cardiology. Data are electronically collected in a central web based eCRF, and the database is 

managed by an independent electronic data capture provider (Lambda Plus, SA, Gembloux, 

Belgium). The database was registered with clinicaltrials.gov (NCT00727623). This registry 

was centrally approved by ethical committee of the Ghent University Hospital (2011/455). 

Informed consent was obtained from all patients or their legal representatives. 

 

Air pollution recording and data analysis 

 The pollutant concentration data used in this study were based on the air quality 

measurements realized by the three Belgian regions and compiled in a database from the 

Belgian Interregional Environment Agency (CELINE-IRCEL, http://www.irceline.be). Sixty-

five automatic stations located across Belgium in both urbanized and rural areas assessed 

PM10 concentrations, 38 assessed PM 2.5, 41 measured O3 and 93 assessed NO2. Based on 

these air pollutants measurements and an interpolation method, and after adjustment for 

population density, a national daily 24-hour average was obtained for each pollutant. This 

index reflects the background level of air pollution exposure which Belgian population is 

exposed to. In brief, a statistical air pollution interpolation method, called RIO, was 

developed and validated and has been applied in Belgium since 2007 to provide a real-time 
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assessment of the ambient air quality[19]. The first step of the process is to remove the local 

nature of air pollution measurements based on a land use indicator. Site-independent data are 

then interpolated via a standard interpolation technique ("ordinary kriging"). Finally, the local 

bias is added back again to the interpolation results. After the interpolation, the spatial 

average is weighted in function of the population density in each grid cell of the RIO map 

(Figure 1).  

 Daily mean atmospheric temperature (in degrees Celsius) was obtained from the Royal 

Meteorological Institute of Belgium (RMIB).  

 

Study design 

 As previously reported in studies of ambient air pollution and myocardial 

infarction[11,14], we used a time-stratified case-crossover design. This design is comparable 

to a matched case–control study. However, instead of comparing exposure between people 

experiencing a STEMI (case) and people who did not (control), pollutant concentrations 

before the STEMI (case period) were compared with other randomly selected periods, when 

the subject did not experience a STEMI (control periods). Because case periods and their 

matched control periods are derived from the same person, time-independent confounders, 

such as age, comorbidities, and smoking status are controlled by the case-crossover study 

design. However, variables that change between case and control time periods are possible 

confounders. These potential confounders explain why weather conditions, which vary over 

short time periods, were included in our statistical models. In time-stratified case-crossover, 

the stratification can be indeed tailored to match the most important time-dependent 

confounders. Stratifying by year and month is adequate for most studies and can be done as 

well by day of the week and temperature[14][20]. 
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Statistical analysis 

 Because most of the effect of pollution on the acute myocardial infarction risk is seen 

within one day of exposure[11][21], our main analysis focused directly on 0-day lag time 

between exposure and STEMI. Odds ratios (OR) and 95% confidence intervals (CI) were 

calculated with a conditional logistic regression model using R software 3.0.2 (The R 

Foundation for Statistical Computing) with the season package[22]. Risk estimates were 

performed for a 10 µg/m
3
 increase in air pollutants and a 10 °C increase in temperature. The 

population attributable fraction (PAF) was calculated using (OR-1)/OR, taking into account 

100% exposure to environmental triggers. The relation among pollutants and temperature was 

assessed using Spearman’s correlation coefficient. Significance was assumed when p was 

<0.05. 

 We performed a sensitivity analysis to consider also the day-of-week effects by 

matching rather than explicit adjustment for a covariable added into the model. In all models, 

case periods were defined as the day of hospitalization for STEMI. In model 1, case and 

control days were matched by a mean temperature of ± 2 °C. The controls were selected in a 

one-month stratum with a 4-day exclusion period around the event day to ensure a control by 

design of the seasonal effect. The day of the week was also added as confounder in the model. 

In model 2, case and control days were matched by the day of the week and adjusted for 

temperature by a simple variable addition in the model.  In model 3, temperature and day of 

the week were injected as co-variables into the model. In model 4, we performed a double 

matching of control days for both temperature and day of the week.  
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RESULTS 

Population and STEMI characteristics  

 The population characteristics are summarized in Table 1. During our 5 years study 

period, 11,428 patients were hospitalized for STEMI. The patients were 62.8±13.4 years old 

and were predominantly male (75.4%). Hypertension was present in 42.9%, 16.9% had a 

history of coronary artery disease, and 14.7% had diabetes.  

 STEMI incidence decreased by approximately 1.5% per year during the study period. 

The daily incidence of STEMI displays discrete seasonal variations (Figure 1), with more 

events during winter. In a typical example (Figure 2), there were excesses of both air 

pollution and STEMI on January 17th 2012, compared with two weeks earlier.  

 Most STEMI patients were low-risk STEMI patients (TIMI score TIMI ≤3 in 47.5% 

of patients) and had no evidence of heart failure (90.1% of patients with Killip class ≤2).  The 

incidence of cardiac arrest as the initial presentation of STEMI was 10.5%.  Primary PCI was 

performed in 89.6% of patients, 2.8% of patients were treated by means of thrombolysis, and 

the remainder being treated conservatively. The overall in-hospital STEMI mortality rate was 

6.8%. 

 

Air pollution characteristics 

 The distributions of ambient particle concentrations, NO2 and O3 and temperature 

during the study period are presented in Table 2. The median PM2.5 concentration was 12.4 

μg/m
3
, with 5th and 95th percentiles of 5.1 and 39.8 μg/m

3
, respectively. The annual mean 

concentration of PM2.5 was 16.1±11.4 μg/m
3
. Daily concentrations of the different pollutants 

display detectable seasonal variation, with elevated concentrations during the winter for 

PM10, PM2.5 and NO2 and a higher O3 concentration during the summer (Figure 1). PM10, 
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PM2.5 and NO2 were negatively correlated with ambient air temperature, whereas O3 was 

positively correlated with ambient air temperature (Table 3). 

 

Global effect of AP on STEMI  

 The adjusted risks of STEMI for each 10 μg/m
3
 increase in air pollutant are presented 

in Figure 3. Each 10 μg/m
3
 increase in PM10, PM2.5 and NO2 was associated with an 

increased odds ratio (OR) of STEMI of 1.026 (CI 95%: 1.005-1.048), 1.028 (CI 95%: 1.003-

1.054) and 1.051 (CI 95%: 1.018-1.084), respectively. No effect of O3 was found. The PAF for 

PM10, PM2.5 and NO2 were 2.53, 2.72 and 4.85%, respectively. 

 

Subgroup analysis of the effect of AP on STEMI  

 The risks of STEMI associated with each 10 μg/m
3
 increase in air pollutant, stratified 

by patient characteristics, are shown in Table 4. These associations between air pollutants and 

STEMI were only significant among men (all p<0.05). STEMI was associated with PM10 

exposure in patients ≥75 years of age (OR: 1.046, CI 95%: 1.002-1.092) and NO2 in patients 

≤54 years old (OR: 1.071, CI 95%: 1.010-1.136). No differences in air pollutant relative risk 

estimates regarding diabetes, AHT or previous CAD were found. A subgroup analysis 

according to Belgium regions observed a similar trend into the air pollutant effects than those 

observed in the entire population.   

 Air pollution was not associated with a higher incidence of cardiac arrest at 

presentation in this STEMI population. In addition, we did not observe an association 

between air pollution and in-hospital mortality. 
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Sensitivity analysis 

 In all the models, effect of O3 was not significant (data not shown). For PM10 and 

PM2.5, the first three methods produce very similar results (Table S1). In contrast, for NO2, 

the strongest associations were observed with the time-stratified and temperature matched 

case-crossover method used for our final analysis. No significant effect of air pollution on the 

risk to develop a STEMI was observed when a double matching of control days for both day 

of the week and temperature was performed (model 4).  
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DISCUSSION 

 Based on data from the Belgian STEMI registry and air pollution monitoring provided 

by the Belgian Environmental Agency, we demonstrated that increased ambient PM2.5 and 

NO2 concentrations were associated with an increased risk of hospitalization for STEMI. For 

PM2.5, each 10 μg.m
-3 

increase was associated with a 2.8% increase in STEMI 

hospitalization.  The effect of NO2 exceeded that of PM2.5, with a 5.1% increase in STEMI 

hospitalization for every 10 μg.m
-3 

increase in this pollutant. Finally, other baseline 

comorbidities or baseline characteristics did not affect the relationship between STEMI and 

pollution exposure, nor did we find a relationship with in-hospital mortality.  

 To our knowledge, our study is the first that has considered the effect of AP on the 

STEMI occurrence at a comprehensive, nationwide level. Our observations were based on an 

original method, which addresses how an index of background air pollution exposure, which 

Belgian population is exposed to, affects the onset of STEMI. Above methodological 

novelties, our main new finding relies on the effect of NO2, a gaseous air pollutant more 

specifically related to diesel exhaust, which far exceeds the impact of fine particles. We 

believe that this result is particularly important because of the growing problematic of air 

pollution in Europe[23], and the fact that our observations were made despite “safe” levels of 

pollutant concentrations according to EU legislation. The annual concentrations observed in 

our study of PM10, PM2.5 and NO2 remained below the respective 40, 25 and 40 μg/m3 

standard defined by the European legislation[24]. Interestingly, in contrast to European 

legislation, the WHO recommends 20 and 10 μg/m3 for the mean annual concentrations of 

PM10 and PM2.5[25], which are more restrictive and often exceeded in Belgium at the time 

of our study. 

 Few studies have investigated the association between air pollution and the type of 

myocardial infarction. As illustrated (Table S2A and S2B), most of these studies rely on 
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subgroup analysis from large administrative databases[12,13,26–28], and differ from our 

study which is based on a dedicated STEMI registry. An earlier mono-centric study 

performed in a small group of patients (n=338) who lived close to an air pollution monitoring 

centre (maximum 25 km) showed an 18% STEMI risk increase with a 7.1 μg/m
3
 increase in 

PM2.5 exposure[13]. Interestingly, the elevated risk was associated with exposure in the hour 

prior to the acute coronary syndrome, suggesting an acute effect of particulate exposure on 

vasomotor tone, platelet function or plaque vulnerability. In another study, which was 

restricted to transmural infarctions, each 10.8 μg/m
3
 increase in PM2.5 was associated with a 

10% increase in STEMI[12]. More recently, in another subgroup study of acute myocardial 

infarction population, a 15% increase in STEMI was observed with a 10 μg/m
3
 increase in 

PM2.5 exposure[26]. At the opposite, 3 other studies failed to demonstrated an effect of fine 

particle on the risk of STEMI[27–29]. In our study, the effect of PM10 and PM2.5 is lower 

than those previously reports but may be more in line with results of meta-analysis showing a 

2 to 2.5% increase in myocardial infarction for every 10 μg/m
3
 increase in PM[21]. Our 

finding that men but not women were significantly affected by air pollution remains largely 

unexplained but might be partially caused by the underrepresentation of women in our cohort 

(less than 25%).  

 Aside from PM effect, the strongest association observed here was between STEMI 

and NO2. Despite the absence of a clear association between NO2 and myocardial infarction in 

early trials[30], our results are congruent with more recent studies suggesting that higher 

levels of NO2 could be associated with a transient increased risk of myocardial 

infarction[10],[31],[32] and cardiovascular mortality[33].  Our data also suggest that younger 

patients more often develop STEMI in relation with NO2 exposure. Because NO2 is related to 

traffic vehicle emission[34], we hypothesize that the younger population may be exposed 

more to NO2 due to higher levels of social and professional activities. However, our results 
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regarding NO2 need to be tempered. The local situation of Belgium[34], characterized by a 

high penetrance of diesel vehicle representing 61% of personal-use vehicles, in a country 

where 49% of NOx emission (including NO2) are mediated by road transport, may limit the 

extrapolation of our results to other countries. Furthermore, our sensitivity analysis 

demonstrates that contrary to PM, effect of NO2 does not reach statistical significance if the 

day-of-week effect was addressed by matching rather than adjustment for a covariable. 

However, we believe that our method, which matches the control days for temperature, 

instead of adding the temperature as a simple covariable into the model[35], ensures a more 

reliable control of the temperature confounding effect. Indeed temperature effect on STEMI is 

complex, and observed not only at low but also at high temperature[16]. A double matching 

of control days on both temperature and day of the week would be ideal but, as shown in the 

sensitivity analysis, reduces dramatically the statistical power of the analysis by reducing the 

number of potential available control days. Finally, we independently analysed the association 

of each pollutant with the risk of STEMI and the potential interactions among pollutant, as for 

example NO2 and PM2.5, were not addressed in our study. 

 Beside the control of confounding factors, a major issue in studies evaluating the 

health effect of air pollution emerges from the methods used to assess pollution exposure. As 

illustrated (Table S2B), most of the studies relies on a different methodological approach for 

air pollution exposure assessment, and this may account for the previously mentioned results 

discrepancy observed between studies[36,37].  In most studies, individual exposure is 

extrapolated from a fixed monitoring stations[38],  or are based on a population exposure 

index calculated a raw mean of pollutant concentrations recorded by a panel of stations 

presented in the region of interest[26][29][39]. Such approaches make important assumptions 

especially on spatial and temporal variability of air pollution and may generate a 

misclassification of individual exposure[40]. Indeed, studies suggest that individual exposure 
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level cannot be extrapolated from a fixed station[38,41]. For these reasons, we adopt in our 

study a population-based approach considering an interpolation modelling to provide a 

national evaluation of air pollution exposure. Thanks to population density adjustment, this 

methodology accounts for a non-uniform population distribution across the country. 

Furthermore the risk of a regional exposure misclassification appears marginal because 

similar trends of PM and NO2 effects were observed in both North and South part of Belgium. 

Regarding the absence of a validated methodology to appropriately evaluate pollution 

exposure, our result offer new insights into the acute cardiovascular effects of air pollution by 

means of an innovative methodology.  

 As other potential study limitations, the time of symptom onset was also not available 

in a sufficient number of patients to allow for an analysis of very short-term associations 

between air pollution exposure and STEMI. Similarly, as our analysis focuses directly on the 

effect of 24h pollution exposure before the event, our study does not provide information on 

possible long-term associations. While being nationwide and compulsory, our registry covers 

an estimated 60% of all STEMI patients in Belgium but this should not affect the relative risk 

as assessed in this time-stratified case-crossover design.  

 In conclusion, particulate and NO2 air pollution are associated with an increased risk 

of STEMI independent of classical cardiovascular risk factors and despite air pollution 

exposure levels for the Belgian population that are in accordance with the European air 

quality legislation.   
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TABLES 

 

 

 

Table 1. Characteristics of the study population 

 n % 

Study periods   

2009 2668 23.4 

2010 2475 21.7 

2011 2264 19.8 

2012 2065 18.1 

2013 1948 17.1 

Patients characteristics   

Age      

 ≥ 75 2598 22.7 

55-74  5467 47.9 

≤ 54  3355 29.4 

Male 8607 75.4 

AHT 4906 42.9 

Diabetes mellitus 1678 14.7 

Known CAD 1934 16.9 

Known PAD 963 8.4 

Clinical presentation   

TIMI risk score   

0-3 5434 47.5 

4-8 5010 43.8 

8.64444444 9-14 984 8.6 

Killip Class   

1-2 10297 90.1 

3-4 1131 9.9 

 

 

 

Treatment modalities   

Primary PCI 

 
10239 89.6 

Rescue PCI 172 1.5 

Facilitated PCI 137 1.2 

Thrombolysis 320 2.8 

No reperfusion 560 4.9 

 

 

Abbreviations: AHT: arterial hypertension, CAD: coronary artery disease, PAD: peripheral 

artery disease, TIMI score: Thrombolysis In Myocardial Infarction risk score, PCI: 

percutaneous coronary intervention.  

 

  



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 
 

21 

 

Table 2. Temperature and air pollution levels in Belgium, 2009 – 2013. 

 
Percentiles 

Mean ± sd 
  5% 25% 50% 75% 95% 

Temperature 

(°C) 
-1.1 6.0 11.0 15.7 20.8 10.6 ± 6.7 

PM10 (µg/m
3
) 10.0 14.9 20.2 29.3 50.2 23.9 ± 13.2 

PM2.5 (µg/m
3
) 5.1 8.2 12.4 20.4 39.8 16.1 ± 11.4 

NO2 (µg/m
3
) 10.3 15.9 22.0 30.1 42.4 23.7 ± 10.2 

O3 (µg/m3) 10.9 28.8 42.0 54.2 71.3 10.6 ± 6.7 

 

Abbreviations: PM10: particulate matter with aerodynamic diameter <10 µm; PM2.5: 

particulate matter with aerodynamic diameter <2.5 µm; NO2: nitrogen dioxide; O3: ozone. 
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Table 3. Matrix of Spearman correlation coefficients 

between air pollutants and temperature. 

  Temperature PM10 PM25 NO2 

PM10 -0.204 - - - 

PM2.5 -0.326 0.951 - - 

NO2 -0.482 0.738 0.771 - 

O3 0.513 -0.287 -0.388 -0.600 

  

Abbreviations: PM10: particulate matter with aerodynamic diameter <10 µm; PM2.5: 

particulate matter with aerodynamic diameter <2.5 µm; NO2: nitrogen dioxide; O3: ozone.  
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Table 4: Patient subgroup analysis 

 

PM 10 PM 2.5 NO2 

  OR CI 95% P OR CI 95% p OR Ci 95% p 

Age  

         ≥ 75 (n=2598) 1.046 [1.002;1.092] 0.041 1.049 [0.996;1.105] 0.068 1.063 [0.996;1.135] 0.065 

55 – 74 y.o (n=5467) 1.015 [0.985;1.047] 0.321 1.015 [0.979;1.052] 0.425 1.032 [0.986;1.080] 0.173 

≤ 54 y.o (n=3355) 1.028 [0.989;1.068] 0.156 1.034 [0.988;1.082] 0.153 1.071 [1.010;1.136] 0.021 

Sex 

         Male (n= 8 607) 1.031 [1.007;1.056] 0.011 1.034 [1.027;1.105] 0.020 1.065 [1.027;1.105] <0.001 

Female (n= 2 813) 1.011 [0.968;1.055] 0.631 1.009 [0.959;1.063] 0.720 1.006 [0.944;1.073] 0.847 

Risk factor 

         AHT (n=4 906) 1.020 [0.989;1.053] 0.213 1.021 [0.983;1.061] 0.280 1.030 [0.982;1.080] 0.229 

Diabete (n= 1 678) 1.008 [0.956;1.063] 0.770 1.005 [0.942;1.072] 0.879 1.019 [0.939;1.107] 0.641 

Known CAD (n=1 934) 1.015 [0.965;1.067] 0.569 1.020 [0.960;1.083] 0.527 1.041 [0.966;1.124] 0.288 

Known PAD (n=963) 1.023 [0.953;1.099] 0.525 1.032 [0.947;1.124] 0.472 1.031 [0.928;1.147] 0.567 

Region* 

         South (n=3036) 1.027 [0.987;1.069] 0.190 1.026 [1.001; 1.052] 0.043 1.070 [1.007;1.137] 0.030 

North (n = 8343) 1.026 [1.004;1.048] 0.020  1.029 [1.000.1.059] 0.049 1.045 [1.009.1.082] 0.014  

Cardiac arrest (n=1205) 0.971 [0.911 ;1.035] 0.366 0.977 [0.906 ;1.053] 0.541 0.980 [0.889; 1.079] 0.677 

In hospital mortality  (n=774) 1.039 [0.960 ;1.126] 0.342 1.062 [0.966 ;1.168] 0.214 1.006 [0.893 ;1.132] 0.926 

 

OR expressed for a 10 μg.m-3 increase in air pollutant.  *North part of Belgium includes Brussels. Abbreviations: PM10: particulate matter with 

aerodynamic diameter <10 µm, PM2.5: particulate matter with aerodynamic diameter <2.5 µm, NO2: nitrogen dioxide, AHT: arterial 

hypertension, CAD: coronary artery disease, PAD: peripheral artery disease. 
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FIGURE LEGENDS 

 

Figure 1: Seasonal variation of the number of STEMIs, PM2.5, NO2 and O3 

concentrations.  

 

Figure 2: Illustrative example of air pollution exposure and STEMI cases observed in 

Belgium on 2 different days in January 2012 

The RIO maps of the PM10 on 05/01/2012 and 17/01/2012 are presented. The RIO 

interpolation mode was developed to incorporate both regional and local aspects of the air 

pollution phenomenon and produced a concentration estimates on a 4x4 km2 grid, which is 

adjusted for the population density living within the grid cell.  Both non adjusted (supra) and 

adjusted (infra) maps for population density are presented. 

 

Figure 3: Effect of air pollution on the risk of STEMI  

Odds ratio of STEMI are expressed for a 10 μg.m-3 increase in air pollutant concentration. 

The odds ratios are adjusted for ambient air temperature, day of the week and season. 

Abbreviations: STEMI: ST elevation myocardial infarction, PM: particle matter, NO2: 

nitrogen dioxide. 
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Figure 1:  

 

 

 

 
 

  



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 
 

26 

Figure 2 
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