SUPPLEMENTAL MATERIAL

Trends and Inequalities in the Incidence of Acute Myocardial Infarction among Beijing

Townships, 2007-2018



Supplemental Methods
Method S1. The validation of the diagnosis of acute myocardial infarction in the Beijing
Cardiovascular Disease Surveillance System
The diagnoses in the Beijing Cardiovascular Disease Surveillance System have been previously
validated, with an “almost perfect” or “substantial” agreement (Kappa statistic range: 0.725 to 0.880)
between the ICD code-based diagnoses in the system and clinical diagnoses in the original hospital
charts. The positive predictive values of acute myocardial infarction diagnosis in the system were
94.4% and 87.9% when compared with the criteria of the World Health Organization’s Monitoring
Trends and Determinants in Cardiovascular Disease (WHO-MONICA) project and the Third
Universal Definition of acute myocardial infarction, respectively. The corresponding negative

predictive values were 96.1% and 97.0%, respectively [41].

Method S2. The Bayesian spatial model

The model was expressed as follows:

Events, ~ Poisson(mg. Populationy)
log(mg) = ay+ bg + hy

where Eventsy, Populationg, and m, are the number of events, populations, and estimate rates,
respectively, for township d for each period-sex-age group. The a, is the common intercept. The
terms b and 4 are components of the Besag-York-Molli¢ (BYM) model and are described in detail
elsewhere [42]. Briefly, the random effects denoted by » were assumed to follow conditional
autoregressive distributions that allowed for smoothing over adjacent townships’ rates. The random
effects denoted by /# were assumed to follow independent mean zero normal distributions. In the BYM
model, the estimated AMI incidence rate in each township was influenced by its own data and by the
data of neighboring townships through spatially structured random effects with conditional
autoregressive prior distribution as well as globally through a spatially unstructured normal prior

distribution.



Supplemental Tables
Table S1. The Incidence of Acute Myocardial Infarction in Beijing Residents Aged > 35 Years at the Township Level after Excluding Data from

Haidian District, 2007-2018 (per 100,000 population)

2007-2009 20102012 2013-2015 2016-2018
Median IQR Median IQR Median IQR Median IQR
Total ? 222.1 (186.5, 261.9) 245.4 (208.3, 295.4) 240.2 (199.9, 297.8) 239.7 (201.5, 286.7)
Males ° 291.7 (241.0, 339.2) 326.8 (270.2, 381.5) 325.5 (268.4,394.5) 336.2 (281.2, 404.5)
3549 years 100.1 (82.2, 115.3) 123.8 (102.9, 142.9) 141.5 (114.8,171.7) 152.9 (119.3, 188.8)

50-64 years 283.8 (220.1, 347.9) 322.2 (270.8, 383.3) 3433 (279.5, 415.5) 377.4 (317.9, 446.5)

65-79 years 713.9 (590.0, 865.5) 747.6 (608.7, 918.1) 684.5 (572.3, 896.8) 659.1 (533.5, 822.1)

> 80 years 1313.0  (1005.0,1869.0)  1408.8  (1083.0,1871.0)  1301.0  (1029.0,1759.0)  1336.0  (1009.0, 1764.0)
Females® 150.6 (118.3, 187.1) 167.8 (128.1,210.2) 155.6 (116.4, 202.9) 135.9 (104.3, 175.5)
35-49 years 12.9 (9.9, 15.4) 13.2 (8.4, 17.0) 13.8 (9.7, 19.5) 13.2 (7.9, 16.2)
50-64 years 88.4 (62.3, 108.5) 104.3 (72.8, 127.3) 90.6 (63.7, 118.2) 86.9 (65.2, 105.8)

65-79 years  543.0 (424.7, 650.7) 580.0 (465.4, 715.6) 518.7 (402.2, 666.5) 468.1 (332.8, 583.0)

> 80 years 1250.0 (937.7,1718.0) 1449.0 (992.8, 2038.0) 1392.0 (1004.0, 1948.0) 1232.0 (954.1, 1723.0)

* Age- and sex-standardization according to the population distribution of the 2010 Beijing population census.

b Age-standardization according to the population distribution of the 2010 Beijing population census.



IQR indicates interquartile range.



Table S2. Inequalities in the Incidence of Acute Myocardial Infarction in Beijing Residents Aged > 35 Years at the Township Level after Excluding

Data from Haidian District (per 100,000 population)

2007-2009 2010-2012 2013-2015 20162018
10" 90" 10" 90" 10" 90" 10" 90"
90™-  90%/ 90"~ 90"/ 90™-  90%/ 90™-  90™/
perc-  perc- perc-  perc- perc-  perc- perc-  perc-
101ha 1othb 1otha 1othb 1otha 1othb 1otha 1othb
entile entile entile entile entile  entile entile entile
Total © 1550 3190 164.0 2.1 1654 3558 1904 22 1657 3535 187.8 2.1 1658 3437 1779 2.1
Males ¢ 2012 4020 200.8 20 2292 4454 2162 19 2289  466.7 237.8 20 2359 4812 2453 20

3549years 703 1383 68.0 20 892 1569 67.7 1.8 925 2000 1075 22 9.5 2224 1319 25
50-64years 1825 4104 2279 22 2267 4322 2055 19 2292 4751 2459 21 2629 5320 2691 20
65-T9years 4956 10620 5664 21 5032 12060 7028 24 4923 10790  586.7 22 472 9697 5225 22
>80years 8330 24070 15740 29 8164 26260 18096 32 7276 24460 17184 34 7963 25100 17137 32
Females ¢ 958 2341 1383 24 976 20672 1696 27 935 2547 1612 27 &0 2214 1394 27
3549yeas 74 16.8 94 23 6.7 226 159 34 6.9 26.5 19.6 38 6.3 19.1 12.8 30
50-64years 390 1351 93.1 35 452 1550 1098 34 456 1464  100.8 32 4285 1292 80.7 27
65-79years 3388 8371 4983 25 353 9315 5752 26 3297 8486 5189 26 2555 7196 4641 28

>80years 7061 2633.0 19269 37 7802 3171.0 23908 41 7973 26850 18877 34 7880 24950 17070 32

@ Difference between the 90" and the 10™ percentiles of AMI incidence rate in townships, as a measure of absolute geographic inequality.



b Ratio of the 90" to the 10" percentiles of AMI incidence rate in townships, as a measure of relative geographic inequality.
¢ Age- and sex-standardization according to the population distribution of the 2010 Beijing population census.

4 Age-standardization according to the population distribution of the 2010 Beijing population census.



Figure Legends
Figure S1. Townships in Urban Cores and Peri-urban Areas in Beijing
Figure S2. Data Source and Linkage of the Beijing Cardiovascular Disease Surveillance System
Figure S3. Flowchart of the Study Population
AMI indicates acute myocardial infarction
Figure S4. The Bland-Altman Plot of Permanent Population by Districts from Census and
Yearbook in the Same Year
The diamond in the figure depict the Haidian District. All the districts except for Haidian had
good consistency for the population data between the census and the statistical yearbook.
Figure S5. Deciles of the Age-Standardized Incidence of Acute Myocardial Infarction in Beijing
Residents Aged > 35 Years at the Township Level after Excluding Data from Haidian District,
2007-2018
AMI indicates acute myocardial infarction
Figure S6. Deciles of the Incidence of Acute Myocardial Infarction by Age-Sex Groups at the
Township Level in Beijing after Excluding Data from Haidian District, 20072018
AMI indicates acute myocardial infarction.
Figure S7. Percentage Changes in the Age-Standardized Incidence of Acute Myocardial
Infarction in Beijing Residents Aged > 35 Years at the Township Level after Excluding Data
from Haidian District, 2007-2018
Figure S8. Percentage Changes in the Incidence of Acute Myocardial Infarction by Age-Sex

Groups at the Township Level in Beijing after Excluding Data from Haidian District, 20072018
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Figure S2. Data Source and Linkage of the Beijing Cardiovascular Disease Surveillance System



The Beijing Cardiovascular
Disease Surveillance System
2007-2018

A

276,126 AMI records

Cases of patients who were discharged and then readmitted on the
same day (including transferred patients) were deemed single
continuous care episodes (n = 6,889)

Patients who were discharged following a total length of stay of < 1
day and without readmission or death on the same day were
excluded (n = 3,533)

Cases of hospital admission or death recorded for the same patient
within a 28-day period were considered as single events (n = 5,874)

259,830 AMI events

Figure S3. Flowchart of the Study Population

AMI indicates acute myocardial infarction.
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Figure S4. The Bland-Altman Plot of Permanent Population by Districts from Census and Yearbook in the Same Year
The diamond in the figure depict the Haidian District. All the districts except for Haidian had good consistency for the population data between the census

and the statistical yearbook.
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Figure S5. Deciles of the Age-Standardized Incidence of Acute Myocardial Infarction in Beijing Residents Aged > 35 Years at the Township Level

after Excluding Data from Haidian District, 2007-2018

AMI indicates acute myocardial infarction.
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Figure S6. Deciles of the Incidence of Acute Myocardial Infarction by Age-Sex Groups at the Township Level in Beijing after Excluding Data from
Haidian District, 2007-2018

AMI indicates acute myocardial infarction.
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Figure S7. Percentage Changes in the Age-Standardized Incidence of Acute Myocardial Infarction in Beijing Residents Aged > 35 Years at the

Township Level after Excluding Data from Haidian District, 2007-2018
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Figure S8. Percentage Changes in the Incidence of Acute Myocardial Infarction by Age-Sex Groups at the Township Level in Beijing after Excluding

Data from Haidian District, 2007-2018
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