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Background: The purpose of this study was to investigate the estimated proportion for influenza vaccination and to identify factors

associated with influenza vaccination in Korean diabetic patients.

Methods: Data from the fourth, fifth, and sixth (except for 2013) Korea National Health and Nutrition Examination Survey (n=3,726)
was used. A chi-square test was performed to investigate the estimated proportion for influenza vaccination, and a multiple logistic
regression analysis was used to identify the factors associated with self-reported influenza vaccination.

Results: In men, 28.8% of diabetes patients 30-64 years of age, and 76.1% of elderly (over 65 years of age) diabetes patients received
influenza vaccination. In women, 37.7% of diabetes patients 30-64 years of age, and 78.4% of elderly diabetes patients received in-
fluenza vaccination (p < 0.0001). The determinants of influenza vaccination were marriage, hypertension (odds ratio [OR], 1.55; 95%
confidence interval [Cl], 1.07-2.24), residence within a mega city, unemployment (OR, 3.94; 95% Cl, 1.24-12.54), and exercise via
(weekly) walking for diabetic men; and hypertension (OR, 1.71; 95% Cl, 1.16-2.52), chronic disease (OR, 1.81; 95% Cl, 1.08-3.02), and
exercise via walking (OR, 2.65; 95% Cl, 1.49-4.73) for diabetic women.

Conclusion: Influenza vaccination remains relatively low in young diabetic patients. It is necessary to recommend vaccination to
young diabetic patients, and to devise other strategies to improve vaccination.
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Figure 1. Estimated proportion for influenza vaccination depending on age in diabetic subjects by year.

Table 1. Estimated proportion for influenza vaccination in diabetic and nondiabetic subjects by age

30-64 yr >65yr
Characteristic Vaccinated Vaccinated palue®
Total no. : Total no. :
No. Weighted % (95% Cl) No. Weighted % (95% Cl)

Men

Diabetes 1,107 347 28.8(25.7-32.0) mn 599 76.1(724-79.9) <0.0001

No diabetes 9179 2121 21.0(20.0-22.0) 2,768 2122 74.6(72.5-76.7) <0.0001
\Women

Diabetes 890 367 37.7(33.9-41.5) 958 776 784(75.1-81.7) <0.0001

No diabetes 13,057 3,962 28.2(27.2-29.2) 3742 2,967 79.0(77.3-80.7) <0.0001

Cl, confidence interval.
*Analyzed for the estimated proportion of vaccinated using chi-square test.
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Table 2. Estimated proportion for influenza vaccination depending on sociodemographics, health behavior, use of health-care services in dia-
betic men by age

30-64 yr >65yr
Variable Total Vaccinated Total Vaccinated
: pvalue* : pvalue*
no. No. Weighted % (95% Cl) no. No. Weighted % (95% Cl)

Region
The other 619 187 285(24.2-329) 0.843 467 369 783(73.3-832) 0.178
Mega city 488 160 29.2(245-339) 304 230 73.1(67.2-789)

Education level
< Middle school 418 144 33.3(27.7-38.8) 0.129 473 360 75.0(70.1-79.9) 0.560
High school 390 13 265(21.7-31.4) 186 153 80.1(72.0-88.2)
> College 297 90 26.5(205-32.5) 108 84 75.9(66.2-85.6)

Occupation
White-collar 272 82 25.7(20.2-31.3) 0.460 31 20 55.0(34.3-75.8) 0.023
Blue-collar 614 188 29.3(25.1-335) 242 181 72.7(65.5-80.0)
Unemployed 215 75 31.2(23.7-38.6) 493 3% 79.3(74.8-83.8)

Marital status
Single 50 8 11.4(2.9-19.8) 0.015 3 2 71.6(22.7-100.0) 0.787
Married 988 315 30.0(26.6-334) 688 540 76.5(72.5-80.5)
Other 65 21 26.5(14.4-38.5) 76 54 72.6(60.8-84.3)

Smoking status
Current smoker 683 208 28.0(24.2-31.7) 0.857 347 271 77.0(71.7-82.3) 0.779
Former smoker 272 87 28.8(225-35.1) 2% 230 76.8(71.1-82.6)
Non-smoker 148 49 305(21.6-39.3) 120 9% 73.1(61.6-84.6)

Drinking
No 40 20 47.9(29.8-66.0) 0.018 71 55 72.7(58.2-87.3) 0.569
Yes 1,063 324 279(24.7-31.1) 693 541 76.8(73.0-80.7)

Walking per week
None 166 48 26.7(19.1-34.3) 0.888 126 89 639(525-75.3) 0.012
1-3 day 354 103 27.8(22.3-33.4) 144 120 82.3(75.1-89.4)
4-6 day 234 77 295(23.0-35.9) 151 116 75.4(67.2-835)
Everyday 352 118 30.0(24.5-35.6) 344 272 795(74.3-84.6)

Perceived health status
Bad 253 71 249(18.6-31.1) 0.188 213 156 72.4(65.4-79.3) 0.162
Average 506 149 28.1(235-327) 277 225 80.6 (74.8-86.4)
Good 348 127 32.8(27.0-3856) 281 218 74.3(68.0-80.7)

Hypertension
No 524 144 25.1(20.7-29.4) 0.024 257 203 774(716-83.2) 0.641
Yes 577 201 323(27.7-369) 511 394 75.6(70.9-80.4)

Chronic disease’
No 601 180 28.6(24.2-33.0) 0.900 219 169 77.3(70.8-83.9) 0812
Yes 272 89 29.1(22.7-355) B8h 267 78.3(73.4-832)

Health screening
No 401 9% 22.2(17.6-26.8) 0.001 287 207 70.4(63.8-76.9) 0.010
Yes 706 251 33.0(28.8-37.2) 484 392 799(75.7-84.1)

Visited the outpatient within 2 wk
No 673 185 25.2(21.3-29.0) 0.003 363 265 72.4(66.8-78.1) 0.061
Yes 433 162 349(295-40.3) 406 334 79.9(74.7-85.0)

Hospital admission within 1 yr
No 964 299 289(25.6-32.3) 0.892 652 508 76.1(71.9-80.3) 0.667
Yes 142 48 28.3(19.4-37.2) 17 91 78.2(69.7-86.7)

(Continued to the next page)
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Table 2. Continued
30-64 yr >65yr
Variable Total Vaccinated Total Vaccinated
: pvalue® : pvalue®
no. No. Weighted % (95% Cl) no. No. Weighted % (95% Cl)
Visited the pharmacy within 2 wk
No 679 190 26.0(22.3-29.8) 0.024 3% 289 716(65.8-77.3) 0.011
Yes 426 157 334(28.0-38.9) 373 310 81.6(76.8-86.5)
Year
2007 80 32 35.1(24.2-46.0) 48 37 66.5(46.0-87.0) 0.008
2008 182 61 305(22.4-387) % 78 80.9(71.8-89.9) <0.0001
2009 197 64 296(22.0-37.2) 136 102 72.1(62.4-81.8) <0.0001
2010 170 50 24.8(17.0-32.6) 122 90 75.0(65.8-84.2) <0.0001
2011 186 58 32.2(23.4-40.9) 124 101 80.8(72.8-88.8) <0.0001
2012 150 18 30.8(21.7-39.9) 125 % 74.3(63.8-84.8) <0.0001
2014 142 34 20.5(13.7-27.3) 120 95 784 (69.8-87.0) <0.0001

Bold type is considered statistically significant.

Cl, confidence interval.

*Analyzed for the estimated proportion of vaccinated using chi-square test. 'Adults who had at least one or more than one of the following: myocardial infarction, angina, asthma, tu-
berculosis, chronic obstructive pulmonary disease, chronic hepatitis, and liver cirrhosis.
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Table 3. Estimated proportion for influenza vaccination depending on sociodemographics, health behavior, and use of health-care services in
diabetic women by age

30-64 yr >65yr
Variable Total Vaccinated Total Vaccinated
: pvalue™ : pvalue*
no. No. Weighted % (95% Cl) no. No. Weighted % (95% Cl)
Region
The other 469 196 37.9(325-43.4) 0.906 575 475 81.2(77.3-85.0) 0.062
Mega city a1 171 375(32.2-42.7) 383 301 74.8(69.1-80.5)
Education level
< Middle school 541 243 39.4(34.5-44.2) 0.499 899 720 77.3(73.9-80.8)
High school 260 88 34.3(27.6-41.1) 49 46 95.0(89.2-100.0)
> College 87 35 38.6(26.8-50.5) 10 10 100.0(100.0-100.0)
Occupation
White-collar 50 19 38.6(22.2-55.0) 0.121 4 4 100.0(100.0-100.0)
Blue-collar 361 140 32.7(27.4-38.0) 201 162 78.3(71.0-85.7)
Unemployed 475 205 412(35.9-46.4) 747 605 78.3(74.6-82.1)
Marital status
Single 12 3 16.0(0.0-34.8) 0.007 6 2 11.2(0.0-30.3) 0.000
Married 727 289 35.8(31.7-40.0) 438 3N 80.3(75.3-85.3)
Other 150 74 49.1(39.4-588) 510 399 71.7(73.4-82.0)
Smoking status
Current smoker 64 21 279(16.2-397) 0.227 85 64 72.8(61.8-83.9) 0.401
Former smoker 18 8 48.8(22.8-74.8) 30 24 83.8(70.6-96.9)
Non-smoker 804 334 379(339-418) 832 678 78.7(75.2-82.2)
Drinking
No 220 97 38.6(31.0-46.3) 0.746 429 359 79.0(73.9-84.1) 0.690
Yes 668 268 37.2(329-415) 523 411 77.7(73.6-81.8)
Walking per week
None 136 49 32.1(235-40.7) 0611 265 196 69.8(63.0-76.7) 0.001
1-3 day 255 106 39.6(32.7-46.4) 211 182 819(75.0-8838)
46 day 197 79 39.0(30.9-47.1) 128 98 72.2(62.9-816)
Everyday 298 129 36.6(30.0-43.1) 348 295 84.6(79.9-89.3)
Perceived health status
Bad 161 61 35.2(26.5-43.9) 0.278 163 130 83.4(77.5-894) 0.222
Average 362 14 35.1(29.0-41.2) 293 234 75.4(68.9-81.8)
Good 367 165 41.6(35.5-47.6) 502 412 78.7(74.3-83.1)
Hypertension
No 454 159 31.3(26.5-36.1) 0.000 217 167 71.3(63.8-78.8) 0.023
Yes 430 205 45.0(39.3-507) 736 604 80.3(76.7-84.0)
Chronic disease’
No 560 213 34.4(29.6-39.2) 0.007 419 340 80.5(76.0-85.1) 0.877
Yes 130 74 50.4(39.8-61.0) 240 201 81.1(74.9-87.3)
Health screening
No 361 128 336(27.9-39.3) 0.052 469 360 74.1(69.0-79.1) 0.007
Yes 528 239 409(36.0-45.8) 489 416 83.3(79.1-87.5)
Visited the outpatient within 2 wk
No 476 181 34.2(28.9-395) 0.054 372 294 77.1(71.9-824) 0514
Yes 43 185 41.7(36.3-47.2) 586 482 79.3(75.2-83.4)
Hospital admission within 1 yr
No 767 3N 36.5(32.5-40.5) 0.153 818 668 786(75.1-82.2) 0.755
Yes 122 55 445(33.9-55.2) 140 108 772(69.2-85.3)

(Continued to the next page)
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Table 3. Continued
30-64 yr >65yr
Variable Total Vaccinated Total Vaccinated
: pvalue™ : pvalue®
no. No. Weighted % (95% Cl) no. No. Weighted % (95% Cl)

Visited the pharmacy within 2 wk
No 503 199 36.2(31.1-41.3) 0.389 432 344 784(73.7-83.2) 0.992
Yes 386 167 39.5(33.9-45.0) 526 432 784(74.0-82.9)

Year
2007 59 22 332(20.8-457) 67 58 75.8(58.4-93.3) 0.000
2008 164 61 339(25.2-42.7) 167 128 747 (66.6-82.8) <0.0001
2009 165 67 35.9(27.6-44.1) 169 129 76.4(68.8-83.9) <0.0001
2010 122 51 39.4(29.6-49.2) 14 13 80.0(72.1-87.8) <0.0001
2011 130 60 41.6(32.0-51.1) 159 133 79.0(70.7-87.2) <0.0001
2012 133 60 41.2(29.2-53.2) 134 m 79.0(69.5-88.5) <0.0001
2014 17 46 37.1(26.8-47.4) 121 104 86.0(78.9-93.2) <0.0001

Bold type is considered statistically significant.
Cl, confidence interval.

*Analyzed for the estimated proportion of vaccinated using chi-square test. "Adults who had at least one or more than one of the following: myocardial infarction, angina, asthma, tu-

berculosis, chronic obstructive pulmonary disease, chronic hepatitis, and liver cirrhosis.
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