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Factors Associated with the 2017—2018 Seasonal Influenza Vaccination
Coverage among Elementary, Middle, and High School Students
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{ABSTRACT)

Purpose: During the 2017-2018 season, influenza vaccination among elementary, middle, and high school

students was not supported by the government. As vaccines that are not included in the national immuni-

zation schedule are not registered in the computerized national immunization registry, vaccination rates in

these groups during this season remain unknown. Thus, the aim of this study was to estimate the vaccina-

tion rate among elementary, middle, and high school students during the 2017-2018 influenza season.
Methods: A total of 1,910 student’s parents (690 elementary school students; 611 middle school students;
609 high school students) participated in this survey. The survey involved a computer—assisted telephone

interview (CATI). The following information related to participants’ 2017-2018 seasonal influenza vaccina-

tion status were collected: date, type, provider, and data source. Other data collected included student’s

sex, grade, area of residence, and birth order, and parent’s age, educational level, and job status.
Results: The influenza vaccination rate for the 2017-2018 season was 70.1%, 48.9%, and 35.9% for ele-
mentary, middle, and high school students, respectively. Factors that were significantly related to the influ-

enza vaccination rate in the 2017-2018 season were student’s sex, grade, area of residence and birth

order, and parent’s age, educational level, and job status.

Conclusion: In the future, it will be necessary to conduct regular assessments of the rate of seasonal in-

fluenza vaccination to inform national policy development regarding seasonal influenza infectious diseases

control or as an evaluation tool for vaccine programs.
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Table 1, 2017-2018 seasonal influenza vaccination coverage
among elementary, middle, and high school students according
to sex

Variable Male Female Total p—value
Elementary
1st 72.3£0.1  66.7£0.1  69.6+0.1 <0.001
2nd 71.3£0.1  79.5x0.1  75.3%0.1 <0.001
3rd 72.1+0.1  82.4£0.1 77.1£0.1 <0.001
4th 71.0+0.1  71.3£0.1  71.1£0.1 0.040
5th 68.8£0.1  69.0+£0.1  68.910.1 0.074
6th 53.6£0.1  62.1+£0.1  57.7+0.1 <0.001
Subtotal 68.4+0.0 71.9+0.0 70.1£0.0 <0.001
Middle
1st 51.4£0.1 56.0£0.1  53.6+0.1 <0.001
2nd 50.5£0.1  56.0+£0.1  53.1+0.1 <0.001
3rd 40.4x0.1  39.720.1  40.1%0.1 <0.001
Subtotal 47.4+£0.1  50.6x£0.1  48.9+0.0 <0.001
High
1st 40.44+0.1  39.5+£0.1  40.0£0.1 <0.001
2nd 29.7+0.1  41.5+0.1  35.3%+0.1 <0.001
3rd 32.6£0.1 33.2+0.1  32.9%0.1 <0.001
Subtotal 34.0£0.1  38.0+£0.1  35.9£0.0 <0.001
Total 53.2+0.0  57.0+£0.0  55.0+0.0 <0.001

Values are presented as weighted %+standard error.
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Table 2, 2017-2018 seasonal influenza vaccination coverage
among elementary, middle, and high school students according
to school location

Variable Metropolis Urban Rural Total

value
Elementary
Ist 63.4+£0.1 73.4£0.1 74.2%£0.2 69.6+£0.1 <0.001
2nd 81.6+£0.1 71.0x£0.1 71.6%£0.2 75.3+£0.1 <0.001
3rd 70.7£0.1 81.8+£0.1 79.8+0.1 77.1x0.1 <0.001
4th 74.4£0.1 68.0£0.1 71.4%£0.2 71.1x£0.1 <0.001
5th 71.0£0.1 72.1£0.1 55.9£0.2 68.9+£0.1 <0.001
6th 65.7£0.1 52.9£0.1 51.1£0.2 57.7£0.1 <0.001
Subtotal ~ 71.1+£0.0 70.0+£0.0 67.8£0.1 70.1+£0.0 <0.001
Middle
st 61.3£0.1 49.1+£0.1 46.6+0.2 53.6+£0.1 <0.001
2nd 52.6+0.1 52.6+£0.1 55.94+0.2 53.1£0.1 <0.001
3rd 41.6+0.1 36.2+£0.1 46.840.2 40.1£0.1 <0.001
Subtotal ~ 51.7+0.1 46.0£0.1 49.840.1 48.9£0.0 <0.001
High
1st 29.5+£0.1 47.9£0.1 45.6£0.2 40.0£0.1 <0.001
2nd 35.4+0.1 36.6+£0.1 31.1£0.2 35.3+0.1 <0.001
3rd 31.5+0.1 33.7+0.1 34.7£0.2 32.9+0.1 <0.001
Subtotal ~ 32.2+0.1 39.2+0.1 37.0£0.1 35.9+0.0 <0.001
Total 54.7£0.0 55.2+£0.0 55.4£0.1 55.0+£0.0 <0.001

Values are presented as weighted %+standard error.
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Table 3, Type of vaccine, provider and cost payer of the elementary, middle, high school students’ 2017-2018 seasonal influenza vaccine

Variables Elementary Middle High Total
Type of vaccine
3—Valent 79 (16.6) 41 (13.7) 21 (9.6) 141 (14.2)
4—Valent 228 (47.8) 114 (38.1) 71 (32.4) 413 (41.5)
Unknown 170 (35.6) 144 (48.2) 127 (58.0) 441 (44.3)
Type of provider
Medical institution 412 (86.4) 257 (86.0) 182 (83.1) 851 (85.5)
Public health center 65 (13.6) 42 (14.0) 37 (16.9) 144 (14.5)
Personal payment
Yes 446 (93.5) 276 (92.3) 201 (91.8) 923 (92.8)
No 31 (6.5) 23 (7.7) 18 (8.2) 72 (7.2)
Total 477 (100) 299 (100) 219 (100) 995 (100)

Values are presented as person (%).
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Table 4, Reasons for the elementary, middle, high school students’ 2017-2018 seasonal influenza vaccination

Reasons Elementary Middle High Total

No disease, but for preventive purposes 419 (87.8) 264 (88.3) 197 (90.0) 880 (88.4)
Receive regular immunizations every year 20 (4.2) 6 (2.0) 8 (3.7) 34 (3.4)

No special reason 10 (2.1) 15 (5.0) 7 (3.2) 32 (3.2)
Recommended by teacher 14 (2.9) 6 (2.0) 2 (0.9) 22 (2.2)
Recommended by layperson 3 (0.6) 4 (1.3) 0 (0.0) 7 (0.7)
Recommended by physician 3 (0.6) 0 (0.0) 0 (0.0) 3(0.3)
Essential in a foreign country that lived at the time of innoculation 1 (0.2 1(0.3) 1 (0.5) 3(0.3)
Others 7 (1.5) 3 (1.0) 4 (1.8) 14 (1.4)
Total 477 (100) 299 (100) 219 (100) 995 (100)

Values are presented as person(%).

Table 5, Information sources for the elementary, middle, high school students’ 2017-2018 seasonal influenza vaccination (multiple responses)

Information sources Elementary Middle High Total
Mass media (e.g., TV and radio) 160 (33.5) 122 (40.8) 92 (42.0) 374 (37.6)
Medical practitioners (doctor, nurse) 91 (19.1) 57 (19.1) 52 (23.7) 200 (20.1)
Layperson 90 (18.9) 50 (16.7) 35 (16.0) 175 (17.6)
Internet (e.g., blogs, social media) 48 (10.1) 34 (11.4) 19 (8.7) 101 (10.2)
Common sense (self, know naturally, originally know) 44 (9.2) 19 (6.4) 15 (6.8) 78 (7.8)
Print media (e.g., brochures, leaflets, and posters) 28 (5.9) 17 (5.7) 18 (8.2) 63 (6.3)
Teacher 32 (6.7) 27 (9.0) 6 (2.7) 65 (6.5)
Experience with a prior vaccination 24 (5.0) 13 (4.3) 11 (5.0) 48 (4.8)
Others 14 (2.9) 3 (1.0) 6 (2.7) 23 (2.3)
Total 477 (100) 299 (100) 219 (100) 995 (100)

Values are presented as person (%).
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1Z olatR T} thZ oA (1.42u)) oA HEEFO] Ego}
(p<0.001) o= v o] 3 (0.464)) & EATH(p<
0.001). oA A= gl WEth ol A5 (2.144)
oA HEEo] H% O (p<0.001) oY= w9 7 e
(0.894H) & Hoﬂlﬂr(p@ 001).
S A S FAE G oA (111D 7F HFE
=9F31(p<0.001), e 13hdm ) 281d (0.974)), 3
F(0.568)) el HFE o] HWkTH(p<0.001). AFA o2
SR ol vl a] FAEA](0.634), THEA] (0.90H)) 7} o
1 (p<0.001), ERE=A7F e Rt oAy F A4 (1.15
) o} EA4 (1.259) = & &) =kout AA (0.754) 9
A ©]%(0.194) & HFEo] R4tk (p<0.001). oFH =]
3 & 394 o]atr th 40-44 41 (1.394)), 45-494 (1.21
1), 5041 o]/ (1.154)) o] %8k} (p<0.001), oj™y A
- Rhoj o] 3o R 394 ofstrth 40-4441(0.80M)),

o

;3 oo o

1A A A AR o2 (1.299) 7F A
] &9 hz(p<o 001), shd& 18hd w ) 2813 (0.93
, (0.7180) oA HFEo] W3 (p<0.001). A5
A& —% 2o Hl& F2EA(0.964]), tHEA](0.84
Bl) 7F $okaL (p<0.001), &4 =417} s Bk oAb &
A (2.110) o} EA41 (1.35u0), AA (3.648) oA HAFE
o] =9t} (p<0.001). o} A A& 40-44 A Kt} 45-494]
(0.581H), 504 ©]73(0.384l) o] H4kom (p<0.001), 1™
Y AaA#e FAs JgFo 7 394 o]at Rt} 40-444) (0.85
), 454941 (0.824), 504 0] 4 (0.924)) ol A HFEo]
SOkt (p<0.001). oF A W& S IE o] shET tfE
ol%F (1.11u) oA HFEol ¥ oH (p<0.001) oI+ Y
T F59d A (1.424) S BATH(p<0.001). obH =] A}
2= Q1S R Qs A5 (1.641)) ol HEEO] =30

ofi
it
o

45494 (0.949), 504 14 (0.458)) oA FFEo] LWk
th(p<0.001). oFH A W& 5 1F o] 3t H.T} thF o]
2H(0.56H)) ol A %3’;‘%01 ok o m (p<0.001) WY =

FA AF0.978) 2
£ g a9t A5 (

™ (p<0.001) oY= FA g & (0.984) =

A tH(p<0.001). opH A A=A}
56HH)°ﬂ/‘1 HEFo] ydgro
HAt(p<

™ (p<0.001) efHyE= R
0.001) (Table 7).

Hhel] 2] 73 3 (0.7940) =

Table 6. Reasons for not having the 2017-2018 seasonal influenza vaccination among the elementary, middle, high school students

Reasons Elementary Middle High Total
Unnecessary (not a natural way) 57 (26.8) 72 (23.1) 83 (21.3) 212 (23.2)
Good health and do not get common cold often 28 (13.1) 54 (17.3) 95 (24.4) 177 (19.3)
No special reason 41 (19.2) 67 (21.5) 68 (17.4) 176 (19.2)
Missed the vaccination period 23 (10.8) 33 (10.6) 25 (6.4) 81 (8.9)
Don't have time 1 (0.5) 8 (2.6) 33 (8.5) 42 (4.6)
Not the age required for immunization 1 (0.5) 13 (4.2) 25 (6.4) 39 (4.3)
Vaccination is ineffective 12 (5.6) 14 (4.5) 11 (2.8) 37 (4.0)
Cost of inoculation is expensive 6 (2.8) 16 (5.1) 8 (2.1) 30 (3.3)
Unaware of the necessity of inoculation (e.g., lack of 9 (4.2) 8 (2.6) 12 (3.1) 29 (3.2)
information, do not know the name of the vaccine itself)

My child refuses to be vaccinated 4 (1.9) 10 (3.2) 12 (3.1 26 (2.8)
Worried about adverse reactions 11 (5.2) 5 (1.6) 5(1.3) 21 (2.3)
Having a sickness at the time of inoculation 8 (3.8) 6 (1.9 1(0.3) 15 (1.6)
Not include in national vaccine program 2 (0.9 4 (1.3) 1(0.3) 7 (0.8)
Not recommended by the doctor 3(1.4) 0 (0.0) 3(0.8) 6 (0.7)
Not recommended by the teacher 4 (1.9 0 (0.0) 2 (0.5) 6 (0.7)
Medical reasons (medical contraindications) 1 (0.5) 0 (0.0) 2 (0.5) 30.3)
Others 2 (0.9 2 (0.6) 4 (1.0) 8 (0.9)
Total 213 (100.0) 312 (100.0) 390 (100.0) 915 (100.0)

Values are presented as person (%).

286  https://doi.org/10.21896/jksmch.2019.23.4.280

HAH(p<



ogk
o

o] S oA 4 doll & A AlA Al o s e 5 Q7] wiel =A% ZAAA F3E F

i

s
a

Table 7. Factors related to the elementary, middle, high school students’ 2017-2018 seasonal influenza vaccination

. Elementary Middle High
Variable
OR 95% CI OR 95% CI OR 95% CI

Student’s sex

Male 1.00 - 1.00 - 1.00 -

Female 1.22™ 1.21-1.23 1.11™ 1.10-1.12 1.29™ 1.28-1.30
Student’s grade

1st 1.00 - 1.00 - 1.00 -

2nd 1.607 1.59-1.62 097" 0.97-0.98 0.93™ 0.92-0.94

3rd 1.887™ 1.86-1.90 0.56™ 0.55-0.56 0.71™ 0.70-0.72

4th 1.37™ 1.36-1.39 - - - -

5th 1.20™ 1.18-1.21 - - - -

6th 0.74™ 0.74-0.75 - - - -
Residence area

Rural 1.00 - 1.00 - 1.00 -

Urban 1.01" 1.00-1.02 0.63™ 0.62-0.64 0.96™ 0.95-0.97

Metropolis 1.20™ 1.19-1.21 0.90™ 0.89-0.91 0.84™ 0.83-0.85
Birth order of student’s

Single 1.00 - 1.00 - 1.00 -

1st 0.98™ 0.97-0.99 1.15™ 1.13-1.16 2117 2.09-2.14

2nd 0477 0.47-0.48 1.25™ 1.24-1.26 1.35™ 1.34-1.37

3rd 0.70™ 0.69-0.71 0.75™ 0.74-0.77 3.64™ 3.58-3.70

>4th 0.85™ 0.81-0.88 0.19™ 0.18-0.20 - -
Father’s age (y)

<39 1.00 - 1.00 - - -

40-44 0.77™ 0.76-0.78 1.39™ 1.35-1.44 1.00 -

45-49 0.79™ 0.78-0.80 1.217™ 1.18-1.25 0.58™ 0.58-0.59

>50 0.71™ 0.70-0.73 1.15™ 1.12-1.19 0.38"™ 0.37-0.39
Father’s education level

Below high school 1.00 - 1.00 - 1.00 -

Above college 1.42™ 1.41-1.43 0.95™ 0.94-0.96 1.11™ 1.10-1.12
Status of father’s job

No 1.00 - 1.00 - 1.00 -

Yes 2.14™ 2.09-2.19 0.56™ 0.54-0.57 1.64™ 1.60-1.69
Mother’s age (y)

<39 1.00 - 1.00 - 1.00 -

40-44 0.82™ 0.82-0.83 0.80™ 0.78-0.81 0.85™ 0.80-0.91

45-49 1.00 0.99-1.01 0.94™ 0.92-0.96 0.82™ 0.77-0.87

>50 0.36™ 0.35-0.37 0.45™ 0.44-0.46 0.92" 0.86-0.98
Mother’s education level

Below high school 1.00 - 1.00 - 1.00 -

Above college 0.46™ 0.46-0.47 097 0.96-0.97 1.42™ 1.41-1.44
Status of mother’s job

No 1.00 - 1.00 - 1.00 -

Yes 0.89™ 0.88-0.89 0.98™ 0.97-0.99 0.79™ 0.78-0.79

Dependent variable: no vaccination (0, reference), vaccination (1).
OR, odds ratio; CI, confidence interval.
“p<0.01, "'p<0.001.
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