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Trends analysis of first-dose influenza vaccination coverages among teachers and students in Shandong Province, 2015-
2024/ LUAN Gujie, LIU Yao, LIU Shaonan, SUN Huifeng, ZHANG Weiyan, SUN Liang. Institute for Immunization Management,
Shandong Center for Disease Control and Prevention, Jinan (250014), Shandong Province, China

[Abstract] Objective To analyze the institutional and regional differences in influenza vaccination for teachers and students, so
as to provide a basis for influenza prevention and control in campus. Methods Influenza vaccination data for teachers and students
in Shandong Province from 2015 to 2024 were collected from Immunization Information Systems. Joinpoint regression models were
used to calculate the annual percent change ( APC) and average annual percent change ( AAPC) in first-dose vaccination rates. Re-
sults The vaccination coverages for the first dose of influenza vaccine among teachers in Shandong Province from 2015 to 2024
were 0.01%, 0.02%, 0.15%, 0.29%, 0.60%, 2.06%, 1.64%, 2.27%, 3.00%, and 2.43%, with a turning point in 2020. For
preschools, primary/secondary schools, and higher education institutions, APCs during 2015-2020 were 163.36%, 162.09%, and
174.94%, respectively( P<0.01), declining to 9.53%, 9.92%, and 8.14% during 2020-2024( P>0.05) . Corresponding AAPCs
were 78.32%, 78.13%, and 81.61%( P<0.01). High, middle, and low GDP regions exhibited APCs of 173.84%, 162.75%, and
136.67% during 2015-2020( P<0.01) and 5.77%, 13.92%, and 11.86% during 2020—2024( P>0.05), with AAPCs of 79.42%,
81.23%, and 69.63%(P<0.01), respectively. Among students, vaccination coverage ranged from 1.59% to 7.20%. Preschool
students showed no turning points, with an AAPC of 18.73%( P<0.01) . Primary/secondary students had turning points in 2018 and
2022, APCs were —32.59% during 2015-2018( P<0.01), 48.45% during 2018-2022( P<0.01), and —26.25% during 2022-2024
(P=0.04), yielding an AAPC of —2.32%( P=0.45) . Higher education students had a turning point in 2020, with APCs of 63.27%
during 2015-2020( P<0.01) and 4.31% during 2020-2024 (P=0.77), and the AAPC was 33.79% during 2015-2024 ( P<0.01).
High, middle, and low GDP regions for students showed no turning points, with AAPCs of 10.46%(P=0.18), 13.67%(P=0.01),
and 10.42%(P=0.05), respectively. Conclusions The influenza vaccination rate among teachers and students in Shandong Prov-
ince has shown an upward trend from 2015 to 2024, but the overall level is still relatively low. However, continued efforts are nee-
ded to enhance health education on influenza and vaccination, to further improve the vaccination rate of teachers and students.
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Table 1 The number and vaccination rate of influenza vaccines for teachers in Shandong Province from 2015 to 2024
o —
6y A - _— o : ik
fEhbLE I (AR 5 GDP 11 GDP & GDP

2015 4(0.01) 25(0.01) 3(0.01) 17(0.01) 7(0.01) 8(0.01) 32(0.01)
2016 35(0.02) 177(0.02) 24(0.02) 142(0.03) 51(0.01) 43(0.02) 236(0.02)
2017 263(0.15) 1284(0.15) 186(0.15) 766(0.18) 578(0.12) 389(0.14) 1733(0.15)
2018 556(0.29) 2569(0.29) 360(0.29) 1259(0.28) 1335(0.28) 890(0.32) 3 484(0.29)
2019 1.326(0.60) 5450(0.59) 806(0.61) 2992(0.64) 2 684(0.53) 1 906(0.63) 7 582(0.60)
2020 5198(2.16) 19 790(2.07) 3232(2.32) 12 190(2.52) 10 018(1.89) 6 012(1.70) 28 220(2.06)
2021 4 445(1.65) 15 891(1.60) 2 649(1.83) 9 492(1.90) 8 577(1.51) 4 826(1.48) 22 895(1.64)
2022 6314(2.24) 22 284(2.22) 3651(2.43) 12 846(2.53) 12 794(2.21) 6 609(1.99) 32 249(2.27)
2023 7 594(2.97) 29 757(2.92) 5265(3.22) 16 656(3.21) 17 163(2.99) 8 797(2.70) 42 616(3.00)
2024 5 648(2.45) 24 907(2.41) 4309(2.52) 12 749(2.45) 14 567(2.54) 7 548(2.21) 34 864(2.43)

O WEEFE IR/ %,
7R 20152024 4F 25 4F 453 27 A 15 70 U S22 v
FERNRER 1.59% ~7.20% ; FELIHLAY /N e e 2 b
BRIy WIAE 0.37% ~ 18.73%,1.04% ~ 6.18% ,0.06% ~
1.04%; & . K GDP Hb X 1 #) # Fh 3 43 91 78
1.23%~5.78% ,1.72% ~ 8.56% ,1.71% ~7.07% . W,
22,

2.2 T A E R AR R W A R OR R AL R AL S
A BT R R R R L 2020 AR N EAT AL,
ALK /N2 A 2015—2020 4E 4% PR APC
(95% CI) 43 5 N 163.36% (97.46% ~ 616.24%) ,
162.09% ( 100.88% ~ 601.72% ) , 174.94% ( 103.36% ~
1091.65%) (P {55 <0.01),2020—2024 4 2 Fl %
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APC(95% CI) 53 %} 9.53% ( - 3.34% ~ 23.14%) ,
9.92% (=3.75% ~24.41%) ,8.14% ( —8.60% ~24.03% )
(P {E}¥9>0.05) ;2015—2024 FFEF1Z AAPC(95%CI)

4% 1K 78. 32% (58. 03% ~ 161. 58%) , 78. 13%
(59.89% ~159.87%) ,81.61% (61.09% ~ 222.48%) ( P
{E17<0.01), WHE 1,
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Table 2 The number and vaccination rate of influenza vaccines for students in Shandong Province from 2015 to 2024

2L P
oy wH _ _ L ik
SiRALING) /N AL = GDP W GDP i GDP

2015 10 145(0.37) 532 099(4.29) 2228(0.10) 174 570(2.95)  225781(3.14) 144 121(3.68) 544 472(3.20)
2016 52 805(5.24) 307 731(2.45) 1 343(0.06) 105 671(1.95) 166 265(2.52) 89 943(1.71) 361 879(2.09)
2017 199 425(7.19) 266 475(2.08) 4543(0.19) 133 702(2.19) 227 594(3.04) 109 147(2.72) 470 443(2.67)
2018 149 268(4.85) 136 025(1.04) 4 606(0.18) 77 276(1.23) 136 669(1.72) 75 954(1.89) 289 899(1.59)
2019 281 364(8.32) 248 067(1.85) 8 294(0.32) 165969(2.54) 249 507(3.06) 122 249(2.87) 537 725(2.84)
2020 395 386(10.38) 510 698(3.73) 23 384(0.79) 315943(4.52) 427 139(5.02) 186 286(4.33) 929 368(4.69)
2021 327 011(8.40) 341 142(2.42) 13 753(0.48) 236 783(3.35) 303 334(3.47) 141 789(3.07) 681 906(3.34)
2022 582 182(14.98) 887 725(6.18) 25 211(0.80) 414 620(5.63) 757 814(8.56) 322 684(7.07) 1495 118(7.20)
2023 575 606( 18.73) 802 171(5.35) 33 496(1.04) 434 559(5.78) 677 197(7.76) 299 517(6.66) 1411 273(6.81)
2024 338 662(14.38) 443 782(2.90) 18 927(0.56) 239317(3.21)  395979(4.63) 166 075(3.30) 801 371(3.81)

O B R R %,

4
—— LA
N
3t e H R .
=2r
=
jﬁ
1,

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
h

AR 2015—2024 4FAS [F) BILAL) B i J8 2 it e 4
Joinpoint [7] I3 5347

Joinpoint regression analysis of the vaccination

& 1

Figure 1
rate of influenza vaccines among teachers in different

institutions in Shandong Province from 2015 to 2024
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institutions in Shandong Province from 2015 to 2024
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rate of influenza vaccines among teachers by regions

in Shandong Province from 2015 to 2024
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