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[Abstract] Objective: To analyze the epidemic characteristics of public health emergencies of infectious disease in Jiangsu
Province, and to provide scientific basis for prevention and control efforts. Methods: Joinpoint regression model was used to analyze the
temporal trends, and space-time permutation scan was employed for spatiotemporal cluster detection and exploration. Results: From
2004 to 2022, a total of 3 641 emergencies were reported, with 131 880 cases and 73 deaths. There were 1 868 emergencies involving
25 notifiable infectious diseases; including 76 Class A, 391 Class B, and 1 401 Class C diseases. Additionally, 1 773 emergencies of 8
other non-notifiable infectious diseases were involved. Joinpoint regression analysis revealed that the number of emergencies in Jiangsu
Province showed an increasing trend [average APC (AAPC) =16.28, P < 0.05) ]. Class A showed a declining trend since 2006
(AAPC =-18.23, P < 0.05) , while Class B, Class C, and others exhibited increasing trends (AAPC>0, P < 0.05). Emergencies in
Southern of Jiangsu, Middle of jiangsu, and Northern of Jiangsu all showed increasing trend (AAPC>0, P < 0.05). In Southern of
Jiangsu, the trend was characterized by 4 stages: rapid increase, slow increase, rapid increase, and decrease. In Middle of Jiangsu,

Emergencies showed a monotonic increase. In Northern of Jiangsu, the trend was characterized by 4 stages: increase, slow decrease,
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rapid increase, and decrease. 2006, 2015, and 2018 were major turning points. 8 space -time clusters were detected, sequentially

distributed in midde of Jiangsu + Southern of Jiangsu, Northern of Jiangsu, Southern of Jiangsu, and Southern of Jiangsu+Northern of

Jiangsu. Conclusion: In Jiangsu Province, infectious disease emergencies showed increasing trends, with clusters in southern and

northern regions and relatively scattered in middle region. Priority areas need to focus on monitoring and controlling key diseases such

as chickenpox, influenza, and hand foot and mouth disease (HFMD).

[Key words ] infectious disease; public health emergencies; joinpoint regression; space-time permutation scan; trend analysis
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Table 1 Grading of infectious disease emergencies in Jiangsu Province from 2004 to 2022

Total

Level I Level Il Level IV Ungraded

Year Events Cases

Deaths Population involved Attack rate Events Cases Events Cases Events Cases

Events Cases

(n) (n) (n) (n) (%) ) ) G G () (n) (n) (n)
2004 19 2613 1 32295 8.09 0 0 0 0 19 2613 0 0
2005 6 520 0 5707 9.11 0 0 1 13 5 507 0 0
2006 89 5201 6 1233174 0.42 0 0 2 260 41 3271 46 1670
2007 154 5039 5 239079 2.11 1 2 0 70 2453 83 2584
2008 157 3938 8 169 100 2.33 0 0 0 0 117 3236 40 702
2009 121 7045 6 1920 623 0.37 0 0 0 0 100 6 506 21 539
2010 100 1791 17 129 938 1.38 0 0 1 19 60 1129 39 643
2011 62 1467 5 78 611 1.87 0 0 0 0 48 1347 14 120
2012 65 1 609 5 76 724 2.10 0 0 0 0 50 1437 15 172
2013 98 2353 5 120 937 1.95 0 0 0 0 79 2076 19 277
2014 97 3011 1 145 101 2.08 0 0 0 0 71 2 446 26 565
2015 95 2693 2 210421 1.28 0 0 0 0 79 2419 16 274
2016 149 4148 3 377 882 1.10 0 0 0 0 125 3749 24 399
2017 332 13764 0 549 549 2.50 0 0 0 0 289 12381 43 1383
2018 497 16712 3 784 509 2.13 0 0 0 0 372 13707 125 3005
2019 590 28718 4 1 184 470 2.42 0 0 0 0 467 22859 123 5859
2020 489 13205 1 2262741 0.58 0 0 0 0 267 9540 222 3665
2021 233 7363 0 582 588 1.26 0 0 0 0 164 5662 69 1701
2022 288 10690 1 10 843 059 0.10 0 0 0 0 159 6223 129 4467
Total 3641 131880 73 20 946 508 0.63 1 2 4 292 2582 103561 1054 28025
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Figure 1 Regional distribution heat map of reported emergencies in jiangsu province from 2004 to 2022
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Table 2 Emergencies classification and grading in Jiangsu Province from 2004 to 2022

Category Number(n)  Ratio(%)

Incidents/Deaths(n)

Grading situation

Level Il (n) Level Ml (n) Level IV(n) Ungraded(n)

Notifiable disease 1868
Class A 76
Class B 391
Class C 1401 38.48
Others 1773 48.70
Total 3641 100

51.30
2.09
10.74

109(1)

51728(8)

80 152(65)

6 067(36)
73 976(28)

131 880(73)

1 4 1278 585
- 2 73 1
1 - 107 283
1098 301
1304 469
2582 1 054

Class A and B infectious diseases

Cholera-

Covid-19-

Dengue-

Brucellosis-
Encephalitis -
Dysentery-

Avian influneza H7N9-
Tuberculosis-

HFRS-

Pertussis-

Viral hepatitis-
Typhoid & Paratyphoid -
Measles-

Avian influneza H5N1 -
ECM-

Leptospirosis -

Scarlet fever-

Class C infectious diseases
Influenza-
01D~
HFMD-
Mumps-
Rubella-
AHC-
Hydatid disease~
Kala-azar-

Other infectious diseases

Chickenpox -
Scrub typhus -
Streptococcus suis infection in humans -
Influenza-like illness outbreak -
Fever with thrombocytopenia syndrome -
Zika virus disease -
Unexplained -

Others -

2004-
2005-
2006~
2007-
2008-
2009-
2010-

351
301
251
201
151
101
51
1

[JNo reports

2011-
2012-
2013-
2014-
2015-
2016~
2017-
2018-
2019-
2020~
2021~
2022-

HFRS: hemorrhagic fever with renal syndrome; ECM: epidemic cerebrospinal meningitis; OID: infectious diarrheal diseases other than cholera, dys-

entery, typhoid, and paratyphoid; HFMD: hand, foot, and mouth disease; AHC: acute hemorrhagic conjunctivitis.
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Figure 2 Emergencies heatmap of infectious disease in Jiangsu Province from 2004 to 2022
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Table 3 Joinpoint regression analysis of districted cities from 2004 to 2022

Interval 1 Interval 2 Interval 3 Interval 4

Area/City Years APC Years APC Years APC Years APC AAPC
Southern of Jiangsu  2004-2006 408.97°  2006-2015 4.70  2015-2018 81.65 2018-2022 -23.99 2742
Nanjing - - - - - - - - 21.29°
Wuxi 2004-2006 1347.12° 2006-2018 26.36°  2018-2022 -20.63 - - 49.41°
Changzhou 2004-2006 5093.27°  2006-2022 15.08 - - - - 75.73°
Suzhou 2004-2006 2 757.57° 2006-2014 -18.80" 2014-2017 139.52  2017-2022  -7.52 49.75
Zhenjiang - - - - - - - - 23.83"
Middle of Jiangsu - - - - - - - - 12.51°
Nantong - - - - - - - - 19.75°
Yangzhou 2004-2008 77.61  2008-2012 -54.99  2012-2022 46.117 - - 17.46
Taizhou 2004-2006 3 047.88°  2006-2022 17.72° - - - - 69.59°
Northern of Jiangsu ~ 2004-2006 7 126.58" 2006-2014 -18.57" 2014-2019 77717 2019-2022 -28.20 63.03"
Xuzhou 2004-2006 3781.23° 2006-2022 12.48 - - - - 66.71°
Lianyungang 2004-2007 1688.73° 2007-2012 -37.15  2012-2022 34.51 - - 67.60°
Huai’ an - - - - - - - - 32.25°
Yancheng 2004-2006 3353.49° 2006-2022 10.79° - - - - 62.36°
Suqian 2004-2007 1001.72° 2007-2015 -46.62° 2015-2018 485.07 2018-2022 -31.65 39.21

‘P <0.05.
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A:The Joinpoint regression analysis of influenza. B: The Joinpoint regression analysis of OID. C:

regression analysis of mumps. E: The Joinpoint analysis of chickenpox.
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Figure 3 The Joinpoint regression analysis of key diseases emergencies
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Table 4 The space-time clusters of infectious disease emergencies in Jiangsu Province from 2004 to 2022

Cluster Time frame Number of cases Expected cases Test statistic Region
Primary cluster 2020.01-2020.03 17 2 23.52 Southern of Jiangsu
Secondary clusters-1 2020.02 14 1 22.54 Northern of Jiangsu
Secondary clusters-2 2010.09 0 21.36 Northern of Jiangsu
Secondary clusters-3 2004.04-2004.09 0 18.65 Middle of Jiangsu
Secondary clusters-4 2005.12-2006.05 25 6 17.91 Southern of Jiangsu
Secondary clusters-5 2007.01-2007.06 43 15 17.75 Northern of Jiangsu
Secondary clusters-6 2008.03-2008.04 11 2 11.73 Northern of Jiangsu
Secondary clusters-7 2014.10-2015.03 38 16 11.38 Southern of Jiangsu

Cluster Number of districts and counties involved (n) Diseases(n)

Primary cluster Suzhou(2) Covid-19C17)

Secondary clusters-1 Huai”an(2) Covid-19(14)

Secondary clusters-2 Sugian(1) Cholera(6)

Secondary clusters-3 Nantong(5) Mumps(7), measles(1), dysentery(1)

Secondary clusters-4
Secondary clusters-5
Secondary clusters-6

Secondary clusters-7

Wuxi(6), Changzhou(2)

Yangzhou(6), Nanjing(6) , Zhenjiang(5)
Xuzhou(10), Lianyungang(2), Suqgian(4)
Lianyungang(4), Huai’an(1), Yancheng(1)

Influenza(19), chickenpox(4) , mumps(2)
Chickenpox(26), influenza(7) , mumps(6), rubella(4)
Rubella(8), chickenpox(2), mumps(1)

OID(16), chickenpox (13D, influenza (4) , HFMD (2),
other infectious(2) , dengue (1)
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