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ABSTRACT

Influenza is a communicable disease with most of the mortality burden falling on high-risk populations
and those with pre-existing comorbidities and chronic diseases. In South Korea, adults aged 50-64 years
are recommended for influenza vaccination, but no government financial support is offered to encou-
rage vaccination uptake, which has led to suboptimal vaccination rates and significant public health
concerns. The purpose of this study was to identify the factors affecting influenza vaccine uptake in
adults aged 50-64 years and to compare high-risk and non-high-risk groups. We conducted randomized
telephone questionnaires in South Korea on influenza vaccination-related behavioural factors in adults
aged 50-64 years based on their vaccination history during the 2015-2016 flu season. The vaccination
rate was 29.9% in non-high-risk adults aged 50-64 years and 41.3% in high-risk adults aged 50-64 years,
which is considerably lower than the 81.7% rate in adults aged =65 years. Individuals who reported
awareness of the potential severity of influenza, the importance and safety of vaccination, and who had
experienced influenza after immunization or received a healthcare recommendation reported higher
influenza vaccination rates. Therefore, highlighting awareness of influenza disease and vaccination
through public campaigns and by information from healthcare professionals could represent opportu-
nities to improve vaccination uptake in this population.
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Introduction increase the vaccination uptake in this specific population that

. . . . does not opt for vaccination.
Influenza is a communicable disease that occurs in yearly seaso- . L .
There are currently no behavioural vaccination studies

nal epidemics dge to its V1rz.11 characterlstllcs, 1nclud1ng.c0nstant available from the private market for the 50-64 years age-
changes to the influenza virus genome.” The global influenza roup®2 and existing studies involving 50-64 vears ace-
burden is estimated at 290,000 to 650,000 deaths, and 3,000,000 SP> - | ANE SIS TGS YOS 25 M VAL A8
to 5,000,000 cases of severe illness per year, with the majority group S parls .

occurring in high-risk populations.” Therefore, influenza vacci- aged 265 years. Considering the vast differences of influenza

. L vaccination coverage and market characteristics between
nation is recommended in high-risk individuals and for those . .
. T 2 reimbursed groups (265 years) and non-reimbursed groups
who are likely to have contact with high-risk individuals. . . .
) o (50-64 years), focused studies on non-reimbursed populations
According to the World Health Organization (WHO), the . . .
. . . need to be conducted. It is also important to compare vacci-
United States (US) Centers for Disease Control and Prevention . . . . . .
nation behaviour of high-risk chronic disease groups with
(CDC) and the European (EU) CDC, the 265 years age-group C . . . .
) S Lo non-high-risk groups in this age group. Finally, there is
is defined as high-risk."™" Influenza vaccination is also recom- a need to eain an understanding of how fo ensage with
mended for individuals aged 50-64 years by the South Korean & 8 528

h lati i i ke.
CDC’ although this age demographic is not classified as high- these popuation groups to Improve vaccine uptake
. LS The purpose of this study was to survey adults aged 50-64 years
risk. Thus, the South Korea government supports vaccination

in South K including high -high-risk -

costs for individuals aged 265 years, but not for those aged 1 SO forea (including high vs nof-iigh-TIsk group corpar

L . isons) who are not covered by a national immunization pro-

50-64 years. In 2015, the vaccination rate in the 50-64 years ramme to identify factors affecting influenza vaccine uptake
age-group was 31.4%, which is much lower than the 81.7% 5 5 P

Fi 1).
reported in the age group >65 years,”” which is cause for (Figure 1)
significant public health concern.
Comorbidities and chronic diseases can frequently occur in Results

this age-group, which increase the chances of more severe illness
or mortality during an influenza infection.® Considering this
suboptimal vaccination rate, studying behaviours around influ-
enza vaccination in 50-64 years age-group is important for
understanding the barriers to immunization, and how to

The overall response rate of the telephone questionnaire was
47.9%. A total of 1,675 individuals completed interview question-
naires. Fourteen samples were excluded due to poor response
quality. In total, 1,661 samples were analyzed in this study.

CONTACT Hyeongap Jang 8 hgjang@snu.ac.kr @ GSK, 10th Floor, Hyo-Sung Bd., 235 Banpodae-ro, Seocho-gu, Seoul 06578, Korea

© 2019 The Author(s). Published with license by Taylor & Francis Group, LLC.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.


http://orcid.org/0000-0003-2211-6197
http://orcid.org/0000-0002-6014-3543
https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2018.1556075&domain=pdf&date_stamp=2019-04-24

960 H. JANG AND J. H. KIM

Focus on the Patient

Influenza vaccination rate is suboptimal. This is especially important in adults aged 50-64 years due to the increased

frequency of high-risk chronic diseases in this age-group.

A telephone questionnaire was used to assess behaviour and knowledge around vaccination to determine barriers to
vaccination uptake in South Korean older adults aged 50-64 years. Lower vaccination rate has been linked to the knowledge,
\attitude and experience about influenza disease and the vaccine itself. )

What is the impact? I
A better understanding of the influenza disease and its burden in the high-risk groups as well as better communication from
the health care professionals on the vaccination recommendation may increase the number of older adults aged 50-64 years
who choose influenza vaccination. This may also help to plan and implement public campaigns targeting this specific
\population. Y,

Figure 1. Focus on the patient.

Descriptive analysis: individual socioeconomic
factors

Gender and age

The overall vaccination rate of adults aged 50-64 years was
31.9% (530 of 1,661 study participants) during the 2015-2016
flu season. The male vaccination rate (26.7% of 828 men) was
significantly lower than the female vaccination rate (37.1% of
833 women) with a crude odds ratio (cOR) for vaccinated female
of 1.62 (P = < 0.01). The vaccination uptake rates for individuals
aged 50-54, 55-59, and 60-64 years were 26.7%, 31.0%, and
41.1% respectively. Individuals aged 60-64 years reported a sig-
nificantly higher vaccination rate than the 50-54 years age-
group (cOR = 1.92, P = < 0.01) (Table 1).

Education, income and cohabitants

More highly educated individuals reported a significantly lower
vaccination rate. The overall vaccine uptake rate in individuals
who had graduated from high school or a lower level of
educational institution was 36.9%. In comparison, the vaccina-
tion rate in individuals who had finished graduate school was
only 20.7%, with a cOR of 0.45 (P = < 0.01). Individuals who
had graduated from college or university also reported a lower
vaccination rate of 23.0% with a cOR of 0.51 (P = < 0.01).

Similarly, a higher income was negatively associated with
vaccination uptake rate. Individuals with a middle- or high-
level income showed a lower rate of vaccination (25.4% and
30.3%, respectively) than people with a lower income (36.6%).
These differences were also statistically significant, with a cOR
of 0.59 (P = < 0.01) and 0.75 (P = 0.04), respectively (Table 1).
In total, 418 people were cohabitating with individuals con-
sidered at high-risk for influenza, and their vaccination rate
was 36.6%, compared with a vaccination rate of 30.3% in
people cohabitating with individuals not considered to be at
high risk (cOR 1.33, P = 0.02) (Table 1).

Health status

The vaccination rate in 298 high-risk patients with chronic
diseases was 41.3%, which was significantly higher compared
to the non-high-risk group (29.9%, cOR = 1.65, P = < 0.01)
(Table 1). Only the endocrine disease group (including dia-
betes) (44.7%) and the other chronic disease group (53.1%)
showed significantly higher vaccination rates. The cORs for
both groups were 1.90 (P = < 0.01) and 2.66 (P = < 0.01),
respectively. The cardiovascular disease group had
a numerically lower vaccination rate than the non-high-risk
group (28.0%, cOR 0.91, P = 0.73), although this difference
was not statistically significant.

Descriptive analysis: KAP (knowledge, attitude, and
practice) questionnaires

Knowledge

In total, 453 (27.3%) respondents were unaware of differences
between the symptoms of influenza infection and those of the
common cold, and 700 (42.1%) respondents were unaware of
the importance of annual influenza vaccination. Both factors
had a negative impact on vaccination rates with cOR = 0.78 (P
=0.04) and cOR = 0.11 (P = < 0.01) respectively. A total of 276
(16.6%) respondents were not aware that influenza vaccination
reduced the severity of influenza during infection (cOR = 0.55,
P =<0.01), and 669 (40.3%) respondents reported an awareness
of the risk of experiencing side-effects following influenza vac-
cination (cOR = 1.29, P = 0.02) (Table 2).

Attitude

A total of 750 (45.2%) respondents did not agree with the
statement that influenza was a serious disease, and reported
a much lower vaccination rate (cOR = 0.50, P = < 0.01).
A total of 242 respondents (14.6%) disagreed with the benefit



Table 1. Baseline characteristics and cOR on vaccination of the study subjects.
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No. of Vaccination

Strata respondent No. vaccinated rate (%%) cOR 95% Cl p-value
Total 1661 530 319
Gender Male 828 221 26.7 1.00  Reference

Female 833 309 37.1 1.62  1.31-2.00 <0.01
Age 50-54 644 172 26.7 1.00  Reference

55-59 594 184 31.0 1.23 0.96-1.58 0.10

60-64 423 174 4.1 1.92 1.48-2.49 <0.01
Education <High school 1079 398 36.9 1.00  Reference

College or University 500 115 23.0 0.51 0.40-0.65 <0.01

>Graduate school 82 17 20.7 0.45 0.26-0.77 <0.01
Employment status Housewife 349 118 33.8 1.00  Reference

Employed 490 196 40.0 1.31 0.98-1.74 0.07

Others 822 216 26.3 0.70 0.53-0.91 0.01
Average Household Income <3000 816 299 36.6 1.00 Reference

(x 10®> KRW/month) 3001-5000 508 129 254 0.59 0.46-0.75 <0.01

>5001 337 102 303 0.75  0.57-0.99 0.04
Region Metropolitan city 762 247 324 1.00  Reference

Others 899 283 315 0.96 0.78-1.18 0.68
Cohabitant No 103 39 379 1.00  Reference

Yes 1558 491 315 0.76 0.50-1.14 0.18
High-risk cohabitant for flu No 1243 377 30.3 1.00  Reference

Yes 418 153 36.6 133 1.05-1.67 0.02
Subjective health status Good 1204 348 28.9 1.00 Reference

Not good 457 182 39.8 1.63 1.30-2.04 <0.01
High-risk chronic disease’ None 1363 407 29.9 1.00 Reference

Yes 298 123 413 1.65 1.28-2.14 <0.01

Cardiovascular 75 21 28.0 0.91 0.54-1.53 0.73

Endocrine 170 76 44.7 1.90 1.37-2.63 <0.01

Respiratory 28 " 39.3 152 0.71-3.27 0.29

Renal/Hepatic/Immunodeficiency/ 49 26 53.1 266  1.50-4.71 <0.01

Neurologic

*calculated as the percentage of vaccinated individuals over the number of the total number of individuals in each respective category, therefore % = (number of
vaccinated/number of respondent in each category)x100; © The sum of numbers of the chronic disease group can exceed total chronic group due to patients with

multiple chronic diseases
cOR, crude odds ratio; No., number; Cl, confidence interval; KRW, Korean Won.

of vaccination and showed a strong negative correlation with
vaccination (cOR = 0.36, P = < 0.01) (Table 2).

Practice

In total, 1,244 (74.9%) respondents had not previously experi-
enced influenza disease and 238 (14.3%) respondents had
influenza disease after vaccination. Both of these factors
resulted in a significantly higher vaccine uptake compared to
other respondents, cOR = 0.67 (P = < 0.01) and cOR = 0.37
(P =< 0.01) respectively. A total of 1,191 (71.7%) respondents
who were not recommended the influenza vaccination from
a healthcare professional (HCP) showed a lower vaccination
rate (cOR = 0.74, P = 0.01) (Table 2).

Regression model: individual socioeconomic factors

We compared the results of socioeconomic factors between
non-high-risk and high-risk groups (Table 3).

Socioeconomic factors

In the non-high-risk group, age, education level, and
income were significantly correlated with vaccination rate.
An increase in age by one year was significantly associated
with higher rate of vaccination (adjusted odds ratio
[aOR] = 1.05, P = 0.01). Individuals who had graduated

from college or university (aOR = 0.63, P = 0.01) and those
who had finished graduate school (aOR = 0.45, P = 0.02)
had a significantly lower aOR when compared to indivi-
duals who had graduated from high school or a lower level
educational institute. A high-income level was positively
associated with vaccination: individuals who earned
25,000,001 Korean Won (KRW) had a high aOR (1.52,
P = 0.05) compared with those who earned <3,000,000
KRW. In the high-risk group, education level was the
only significant socioeconomic variable correlated with the
influenza vaccination rate. Individuals who had finished
graduate school were less likely to be vaccinated
(aOR = 0.06, P = < 0.01) when compared to those who
had graduated from high school or a lower level educa-
tional institute. Individuals who had graduated from college
or university also showed a low aOR (0.45), but only
a marginal confidence interval (CI) (P = 0.06). A poorer
subjective health status was also a significant factor for
a higher vaccination uptake in the high-risk group
(aOR = 2.45, P = 0.01). This is in contrast to the lower
vaccination uptake in the non-high-risk respondents
(aOR = 1.13, P = 0.46) (Table 3).

Regression model: KAP questionnaires

We compared the results of the KAP (knowledge, attitude
(belief), and practice) questionnaire between non-high-risk
and high-risk groups (Table 3).
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Table 2. Descriptive analysis and cOR for KAP questionnaire.

Respondents v cination rate
(%")

Questionnaire items Strata No  %* cOR  95% Cl  p-value
Knowledge
Influenza and colds are different diseases and symptoms also differ Know 1208 72.7 334 1.00 Reference

| don't know 453 273 28.0 0.78 0.61-0.99 0.04
Influenza viruses change continuously, and we can get influenza regardless of previous Know 1481 89.2 320 1.00 Reference

influenza experience | don't know 180 10.8 311 0.96 0.69-1.34 0.81

We need to get an influenza vaccine every year Know 961 579 48.5 1.00 Reference

| don't know 700 42.1 9.1 0.11 0.08-0.14 <0.01
We can get influenza even after influenza vaccination Know 1435 86.4 31.8 1.00 Reference

| don't know 226 13.6 323 1.02 0.76-1.38 0.89
Influenza vaccination reduces influenza severity when we have influenza Know 1385 834 339 1.00 Reference

| don’t know 276 16.6 22.1 0.55 0.41-0.75 <0.01
Influenza vaccination has a risk of side-effects Know 992  59.7 29.6 1.00 Reference

| don’t know 669 40.3 353 1.29 1.05-1.59 0.02
Attitude (Belief)
| think influenza is a serious disease Agree 911 548 38.5 1.00 Reference

Disagree 750 452 239 0.50 0.40-0.62 <0.01
| think influenza vaccination reduces influenza significantly Agree 1419 854 346 1.00 Reference

Disagree 242 146 16.1 0.36 0.25-0.52 <0.01
| have concerns on vaccination side-effects and I think influenza vaccination is not safe Agree 488 294 26.0 1.00 Reference

Disagree 1173 706 344 149 1.18-1.88 <0.01
The cost of influenza vaccination is a burden for me Agree 889 535 32.2 1.00 Reference

Disagree 772 46.5 31.6 097 0.79-1.20 0.81
Experience
| have experienced influenza before Yes 417 251 38.6 1.00 Reference

No 1244 749 29.7 0.67 0.53-0.85 <0.01
| have experienced influenza after influenza vaccination Yes 238 143 51.7 1.00 Reference

No 1423 857 28.6 0.37 0.28-0.50 <0.01
| received an influenza vaccination recommendation from a healthcare provider Yes 470 283 36.6 1.00 Reference

No 1191 717 30.1 0.74 0.59-093 0.01
One of my family members has experienced influenza Yes 433 26.1 31.9 1.00 Reference

No 1228 739 319 1.00 0.79-1.27 0.98

*calculated as the percentage of respondents in each strata over the total responses received by respective item (equals 1661), therefore % = (number of
respondents in each strata/number of respondents in both strata of the respective item)x100
fcalculated as the percentage of vaccinated individuals in each strata of the respective item, therefore % = (number of vaccinated individuals/item’s strata

population)x100

cOR, crude odds ratio; No., number; Cl, confidence interval; KAP, knowledge, attitude (belief), and practice experience.

Knowledge

Individuals who reported awareness of the differences between
the symptoms of an influenza infection and the common cold
showed a significant correlation with the rate of vaccination
uptake in the high-risk group (aOR = 2.28, P = 0.02) but not in
the non-high-risk group. Individuals who were aware of the
need for annual vaccination showed a strong correlation with
vaccination in both the non-high-risk (aOR = 8.96, P = < 0.01)
and the high-risk (aOR = 4.42, P = < 0.01) group.

Attitude

The belief that influenza is a serious disease showed a positive
correlation with vaccination uptake in the non-high-risk group
(aOR = 1.49, P = 0.01), but was marginal in the high-risk group
(@OR = 192, P = 0.06). A belief that influenza vaccination
significantly reduced influenza disease was strongly correlated
with vaccination uptake in the high-risk group (aOR = 6.35, P
= 0.01), but was not significant in the non-high-risk group. The
high-risk group also showed that a negative belief in the risk of
side-effects after vaccination had a strong negative correlation
with vaccination (aOR = 0.21, P = < 0.01). The cost burden was
not significant in either group.

Practice

People who had previously experienced influenza after vacci-
nation showed a positive correlation with influenza vaccina-
tion in the non-high-risk group (aOR = 3.09, P = < 0.01).
Individuals in the high-risk group, who were recommended
influenza vaccination by a HCP, showed a positive correlation
with vaccination (aOR = 2.04, P = 0.03) while this was not the
case in the non-high-risk group.

Discussion

Suboptimal vaccination rates in adults aged 50-64 years, espe-
cially in individuals with high-risk chronic diseases, is one of the
main public health concerns in South Korea. We conducted
a nationwide questionnaire survey in adults aged 50-64 years
who were not financially motivated by the government to
participate in an influenza vaccination programme, to docu-
ment individuals who did not receive vaccinations and the
possible reasons why. We compared descriptive analyses and
regression analyses of the high-risk versus non-high-risk
chronic disease groups to generate hypotheses on how to
increase influenza vaccine uptake in the community.



Table 3. Regression result for influenza vaccination.
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Non-high-risk group High-risk group

aOR  95% CI  p-value aOR  95% Cl  p-value

Gender Male 1.00 Reference 1.00 Reference

Female 117 081-168 040 143 063-324 039
Age Per one year 1.05 1.01-1.08 0.01 1.04 0.96-1.12 033
Education <High school 1.00 Reference 1.00 Reference

College or University 0.63 0.44-0.88 0.01 045 0.19-1.03 0.06

>Graduate school 045 0.23-090 0.02 0.06 0.01-037 <0.01
Employment status Housewife 1.00 Reference 1.00 Reference

Employed 0.86 0.54-1.37 053 234 0.87-6.27 0.09

Others 073 050-1.06 0.10 1.82 0.83-3.96 0.13
Average Household Income (x 10° KRW/month) <3000 1.00 Reference 1.00 Reference

3001-5000 1.01 0.72-1.43 094 0.57 0.26-1.24 0.15

>5001 152 1.00-230 0.05 090 0.33-248 0.84
Region Metropolitan city 1.00 Reference 1.00 Reference

Others 099 0.76-130 095 0.56 030-1.06 0.08
Cohabitant No 1.00 Reference 1.00 Reference

Yes 0.82 044-152 053 132 045-387 061
High-risk cohabitant for influenza No 1.00 Reference 1.00 Reference

Yes 1.19 0.87-1.63 028 0.69 0.34-138 0.29
Subjective health status Good 1.00 Reference 1.00 Reference

Not good 1.13 0.82-156 046 245 1.29-4.65 0.01
Knowledge
Influenza and colds are different diseases and symptoms also differ | don't know 1.00 Reference 1.00 Reference

Know 125 0.91-1.71 017 228 1.13-459 0.02
Influenza viruses change continuously, and we can get influenza regardless of | don’t know 1.00 Reference 1.00 Reference

previous influenza experience Know 090 057-142 065 123 044-345 0.69

We need to get an influenza vaccine every year | don't know 1.00 Reference 1.00 Reference

Know 896 6.35-12.66 <0.01 442 2.16-9.06 <0.01
We can get influenza even after influenza vaccination | don't know 1.00 Reference 1.00 Reference

Know 0.86 0.57-1.32 050 092 041-2.06 0.83
Influenza vaccination reduces influenza severity when we have influenza | don't know 1.00 Reference 1.00 Reference

Know 092 061-139 070 1.28 0.48-3.43 0.62
Side-effects can occur after influenza vaccination | don't know 1.00 Reference 1.00 Reference

Know 1.10 0.83-1.47 051 056 0.31-1.05 0.07
Attitude (Belief)
| think influenza is a serious disease Disagree 1.00 Reference 1.00 Reference

Agree 149 1.13-19 0.01 192 0.97-3.79 0.06
| think influenza vaccination reduces influenza significantly Disagree 1.00 Reference 1.00 Reference

Agree 134 084-213 022 635 147-2751 0.01
| have concerns about vaccine side-effects and | think the influenza vaccine is not Disagree 1.00 Reference 1.00 Reference

safe

Agree 091 067-1.24 055 021 0.10-045 <0.01
The cost of the influenza vaccine is a burden for me Disagree 1.00 Reference 1.00 Reference

Agree 0.86 0.65-1.14 029 066 035-1.24 0.20
Experience
| have experienced influenza before No 1.00 Reference 1.00 Reference

Yes 097 0.65-146 090 090 0.39-2.11 0.81
| experienced influenza after vaccination No 1.00 Reference 1.00 Reference

Yes 3.09 1.96-487 <0.01 203 0.75-5.53 0.17
| received an influenza vaccination recommendation from a healthcare provider ~ No 1.00 Reference 1.00 Reference

Yes 098 0.72-1.32 089 2.04 1.09-3.84 0.03
One of my family members has experienced influenza before No 1.00 Reference 1.00 Reference

Yes 0.83 0.57-1.19 031 1.00 046-2.16 1.00

aOR, adjusted odds ratio; Cl, confidence interval; KRW, Korean Won.

Based on socioeconomic variables, our analysis showed
that female respondents were more likely to receive influenza
vaccination, but this was not evident in our multivariate
analysis. This is in line with previous studies demonstrating
inconsistent evidence regarding gender as a factor in influenza
immunization uptake.”'"'*> However, studies from other
Asian countries, including South Korea, Hong Kong and
Singapore, showed higher vaccination rates in women than
in men."*'® Husaini et al. found that women used health care
services more often than men and were also more likely to
follow preventive healthcare recommendations.'”

Age was significantly associated with influenza vaccina-
tion in our bivariate analysis, but it was only significant in

the non-high-risk group in our multivariate analysis.
Interestingly, many previous studies have also reported
a positive association between increasing age and influenza
vaccination uptake,>!!13147161819

In this study, a higher level of education was associated
with a lower vaccination rate. This result was supported by
previous studies in South Korea which showed similar results
following bivariate analyses.'*'> However, the majority of
studies, which included education level as a variable in multi-
variate analyses did not show significant correlations with
influenza vaccination,”' "' *!>18:19

Income was not a significant factor for influenza vaccination
in this study, and many other studies supported these findings
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based on inconsistent results.”''>''®!* However, Lee et al.
reported that individuals aged <50 years demonstrated positive
correlations between income and vaccination, while individuals
aged >50 years showed an inverse correlation."*

The region where the participants lived had no association
with vaccination rates in our study, however, in two previous
studies in South Korea, it was reported that rural areas had
significantly higher vaccination rates than urban regions.'*'
A potential reason for these differing results may be that pre-
vious studies included individuals aged =65 years in the study
population who usually have different price sensitivity and
accessibility to public health centres by region. Furthermore,
nation-wide, free vaccination programmes were only provided
in private health care centres after 2015, potentially causing
biases between socioeconomic factors such as income and
region. However, the influences of geographic region and
income levels need to be further investigated in future studies.

Subjective health status was not a significant factor in non-
high-risk respondents, but poor subjective health status was
associated with a higher vaccination rate in the high-risk
group, which has also been reported in other studies.”'*'®'*

In KAP variables, awareness of symptomatic differences
between influenza disease and the common cold was
a significant factor in the high-risk group. Schmid et al. com-
mented that lack of knowledge of influenza disease and vac-
cination acted as a barrier against influenza vaccination.'”
Our study showed a robust correlation between individuals
understanding the importance of annual vaccination and vac-
cine uptake. This finding was supported by several studies
that also reported that this knowledge was a strong factor in
vaccination uptake.'®'"!>!?

Regarding attitude, agreeing that influenza was a serious
disease was significantly associated with higher vaccination
rates in the non-high-risk group but not in the high-risk
group. Trust in vaccine efficacy and concerns regarding vac-
cine safety were significantly associated with vaccine uptake in
high-risk individuals, which was also supported by the major-
ity of related studies.”'>'®%°

In the non-high-risk group, individuals who had experienced
influenza after vaccination during the previous flu seasons
reported a significantly higher vaccination rate than individuals
who had not experienced influenza after vaccination. To the best
of our knowledge, no similar study assessing this factor has been
carried out. As a large majority of HCPs have concerns that
previous “vaccine failure” experiences, regardless of whether this
is true or not, may cause distrust in vaccination, we believe that
our findings need to be confirmed by further studies to alleviate
such concerns. Recommendations by HCPs were positively asso-
ciated with vaccination in high-risk groups in this study. These
results are in line with several other studies where HCP referral
was strongly associated with influenza vaccination uptake.*”'>'?

This study utilized a large scale, nationwide, cross-sectional
questionnaire with stratified randomized sampling to investi-
gate various socioeconomical and behavioural factors influen-
cing influenza vaccination. The strength of this study is the
representativeness of sampling and the comprehensive ques-
tionnaire which includes vaccination-related KAP questions.

However, this study does have some limitations: 1) probable
information bias, 2) probable confounders, from the

observational study design, and 3) reverse causality, the nature
of cross-sectional study design. To minimize these limitations,
conducting the questionnaire prior to the influenza vaccination
season and the prospective collection of an accurate vaccination
history from medical records of each enrolled patient rather
than depending on self-reporting would be needed in future
studies. Besides, this study focused on high-risk comorbidities
to determine the confounding effects of this variable on other
independent variables. Further investigations on meaningful
confounders such as the influenza experience post influenza
vaccination or the effects of the educational level would make
interesting topics for future studies.

Conclusion

Our study showed suboptimal vaccination rates in high-risk
adults aged 50-64 years. Vaccination rates in high-risk indi-
viduals aged 50-64 years were higher than for non-high-risk
adults of same age, but much lower than vaccination rates in
adults aged 265 years. Vaccination rates in patients with
a chronic cardiovascular disease were numerically lower
than in the non-high-risk group. Our study provides insights
into potential public-campaign targets and messages. To
increase vaccination coverage in high-risk 50-64-year-olds,
we need further conclusive studies on individuals with
a higher education level and in people who perceive their
health conditions positively.

The public message also needs to be further investigated to
highlight the differences between influenza disease and the com-
mon cold, and the importance of annual influenza vaccination.
Promoting positive public perception of vaccine effectiveness
and reassuring people about the safety of influenza vaccination
are also important for future studies. Lastly, HCP recommenda-
tions for vaccination would be helpful for adults aged 50-64 years
classified as high-risk, and further studies are needed to increase
the uptake of for influenza vaccination in this age demographic.

Methods
Study population and sampling

In 2016, stratified random telephone questionnaires were
conducted nationwide in South Korea on influenza vaccina-
tion-related knowledge, attitudes, and behavioural practices in
adults aged 50-64 years. Random sampling was stratified by
age, sex, and region. The questionnaire was conducted by
Nielson Korea; a company specialized in computer-assisted
telephone interviewing (CATI) systems. Telephone numbers
were generated by random digit dialling (RDD) for landline,
mobile, and Internet telephone numbers.

Conceptual model

The study outcome for our health-belief model was the influenza
vaccination history during the 2015-2016 season, identifying
vaccination rate, specifically in 50-64-year-olds, as the depen-
dent variable. We identified independent variables based on
a health-belief model used widely for behavioural vaccination
studies. We selected questions following a literature review for
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Figure 2. Health belief model: Conceptual framework for analysis.

The arrows indicate the direction of the exerted effect. For example, the decision to vaccinate is determined by the perceptions that a person has with respect to the
a) benefit of the vaccine such as its effectiveness (‘perceived benefit’), b) risk or barriers to vaccination such as potential side effects (‘perceived barrier’), and ¢)
disease severity (‘perceived threat’). These determinants of vaccination are further influenced by other variables such as: the ‘cue to action’ or else a physician’s
recommendation, the socioeconomic status of the person, the knowledge about vaccinations and the perceived susceptibility to the disease influencing the

‘perceived threat’ determinant; the determinants of ‘perceived benefit/barrier are influenced by the socioeconomic and knowledge status of each person.

behavioural vaccination studies.*!*~'®!8-22 Based on the health-
belief model and literature review, we identified seven factors
that can also be defined as the model’s independent variables 1)
perceived susceptibility, 2) perceived severity, 3) perceived ben-
efits, 4) perceived barriers, 5) cues to action, 6) socioeconomic
factors and, 7) knowledge of vaccination (Figure 2)."*** Each
factor included two to five questions on knowledge, attitude
(belief), and practice (KAP) experience. During the interview,
we grouped questions based on KAP rather than health-belief
categories since KAP questionnaires were more comprehensible
for the interviewees.

Definitions of independent variables

Individual socioeconomic factors included age, sex, education level,
monthly income, and employment status. Age-groups were cate-
gorized as: 1) 50-54, 2) 55-59 and, 3) 60-64 years; education level
as: 1) high school graduation or less, 2) college or university, and 3)
graduated school or more; monthly income as: 1) <3,000,000
KRW which is approximately 2,600 US dollar (USD)
(1 USD = 1,160.5 KRW in 2016>*), 2) 3,000,001-5,000,000
KRW, and 3) 25,000,001 KRW which is approximately 4,300
USD; and employment status as: 1) housewife, 2) employed,
and 3) other such as student or unemployed.

Perceived susceptibility factors included three variables: 1)
subjective health status, 2) high-risk disease group and 3)
experience of influenza-related illness. We grouped seven
disease-related groups into four groups based on the number
of patients with: 1) chronic cardiovascular disease, 2) chronic
endocrine disease including diabetes, 3) chronic respiratory
disease, and 4) other (including chronic hepatic, renal, immu-
nodeficiency and neurologic disease).

Perceived severity factors included three variables: 1)
knowledge of the difference between a cold and influenza, 2)

18,23

knowledge of the possibility of re-infection, and 3) the belief
that influenza is a severe disease.

Perceived benefit factors included five variables: 1) the
existence of cohabitant, 2) the existence of high-risk cohabi-
tant for influenza, 3) knowledge of vaccination reducing the
severity of influenza, 4) belief that influenza vaccination sig-
nificantly reduced the risk of infection, and 5) familial experi-
ence with influenza.

Perceived barrier factors included five variables: 1) knowledge
of the possibility of influenza infection after vaccination, 2)
knowledge of the possibility of side-effects after vaccination, 3)
belief that influenza vaccination is not safe, 4) perception that
influenza vaccination is expensive, and 5) experience with influ-
enza infection after vaccination.

Cue to action factors and Knowledge of vaccination
included one variable each: the recommendation from
a HCP and the knowledge that annual vaccination is needed,
respectively.

Statistical analysis

Descriptive analysis of individual characteristics was analysed
with vaccination rate. The association of each independent
variable with the dependent variable were analysed with mul-
tivariable logistic regression analysis. All tests were 2-sided
and p-values < 0.05 were considered significant.

Acknowledgments

The authors would like to thank Business & Decision Life Sciences
platform for editorial assistance, manuscript coordination and medical
writing support, on behalf of GSK. Nathalie Arts coordinated manuscript
development and provided editorial support.



966 H. JANG AND J. H. KIM

Disclosure of potential conflicts of interest

JHK is an employee of the GSK group of companies and holds shares. HJ
was an employee of the GSK group of companies at the time of the study.
HJ reports lecture fees from Kwangwon University, consulting fees from
Korea Development Institution and research fees from the Ministry of
Health and Welfare, outside the submitted work.

Funding

GlaxoSmithKline Biologicals SA was the funding source and was
involved in all stages of the study conduct and analysis.
GlaxoSmithKline Biologicals SA also funded all costs associated with
the development and the publishing of the present manuscript. All
authors had full access to the data and agreed with the submission of
the publication.

ORCID

Hyeongap Jang
Joon Hyung Kim

http://orcid.org/0000-0003-2211-6197
http://orcid.org/0000-0002-6014-3543

References

1. Centers for Disease Control and Prevention. Epidemiology and pre-
vention of vaccine-preventable diseases. In: Hamborsky J, Kroger A,
Wolfe S, editors. 13th ed. Washington D.C.: Public Health
Foundation; 2015. p. 187-206.

2. World Health Organization (WHO). Media centre - Influenza
(Seasonal) fact sheet. 2018 [accessed 2018 Apr 17]. http://www.
who.int/mediacentre/factsheets/fs211/en/.

3. Centers for Disease Control and Prevention. Seasonal influenza
(Flu) - Information for specific groups. 2016 [accessed 2017 Mar
10]. https://www.cdc.gov/flu/groups.htm.

4. Nichol KL, Mac Donald R, Hauge M. Factors associated with
influenza and pneumococcal vaccination behavior among
high-risk adults. ] Gen Intern Med. 1996;11(11):673-677.

5. Korea Centers for Disease Control and Prevention (KCDC).
Epidemiology and management of vaccine preventable disease.
5th ed. Chungbuk [in Korean]: 2017. [accessed 2018 Feb 12].
http://cdc.go.kr/CDC/cms/content/mobile/15/74615_view.html.

6. Korea Centers for Disease Control and Prevention (KCDC). Korea
National health and nutrition examination survey 2015. 2017 [accessed
2018 Sep 13]. https://knhanes.cdc.go.kr/knhanes/eng/index.do.

7. Korea Statistical Information Service. Trend of influenza vaccina-
tion rate. 2017 [accessed 2017 Mar 10]. http://kosis.kr/
statisticsList/statisticsList_0l1List.jsp?vwcd=MT_
ZTITLE&parmTabld=M_01_01#SubCont.

8. Korea Centers for Disease Control and Prevention (KCDC).
Chronic disease factbook 2015 [in Korean]. 2015 [accessed 2017
Mar 10]. http://www.guideline.or.kr/newsletter/vol1509/file/guide
book.pdf.

9. Nagata JM, Herndndez-Ramos I, Kurup AS, Albrecht D, Vivas-
Torrealba C, Franco-Paredes C. Social determinants of health and
seasonal influenza vaccination in adults> 65 years: a systematic
review of qualitative and quantitative data. BMC Public Health.
2013;13(1):388. doi:10.1186/1471-2458-13-388.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Eilers R, Krabbe P, de Melker H. Factors affecting the uptake of
vaccination by the elderly in Western society. Prev Med.
2014;69:224-234. doi:10.1016/j.ypmed.2014.10.017.

Yeung MP, Lam FL, Coker R. Factors associated with the uptake of
seasonal influenza vaccination in adults: a systematic review. J Public
Health (Oxf). 2016;38(4):746-753. d0i:10.1093/pubmed/fdv194.
Schmid P, Rauber D, Betsch C, Lidolt G, Denker M-L. Barriers of
influenza vaccination intention and behavior-A systematic review
of influenza vaccine hesitancy, 2005-2016. PLoS ONE. 2017;12(1):
€0170550.

Mo P, Lau J. Influenza vaccination uptake and associated factors
among elderly population in Hong Kong: the application of the
health belief model. Health Educ Res. 2015;30(5):706-718.
doi:10.1093/her/cyv038.

Lee K-C, Han K, Kim JY, Nam GE, Han B-D, Shin K-E, Lee A,
Ko BJ. Socioeconomic status and other related factors of seasonal
influenza vaccination in the South Korean adult population based
on a nationwide cross-sectional study. PLoS ONE. 2015;10(2):
€0117305. doi:10.1371/journal.pone.0117305.

Byeon G-R, Hur Y-I, Kang J-H, Park H-A, Kim K-W, Cho Y-G,
Shin K-E, Kang B-H. Influenza vaccination status in Korean
adult population in relation with socioeconomic and medi-
cal factors. Korean ] Health Promot. 2016;16(1):20-31.
doi:10.15384/kjhp.2016.16.1.20.

Ang L, Cutter J, James L, Goh K. Factors associated with influenza
vaccine uptake in older adults living in the community in
Singapore. Epidemiol Infect. 2017;145(4):775-786. do0i:10.1017/
50950268816002491.

Husaini BA, Sherkat DE, Levine R, Bragg R, Holzer C,
Anderson K, Cain V, Moten C. Race, gender, and health care
service utilization and costs among medicare elderly with psychia-
tric diagnoses. J Aging Health. 2002;14(1):79-95. doi:10.1177/
089826430201400105.

Chapman GB, Coups EJ. Predictors of influenza vaccine accep-
tance among healthy adults. Prev Med. 1999;29(4):249-262.
doi:10.1006/pmed.1999.0535.

Kee SY, Lee JS, Cheong HJ, Chun BC, Song JY, Choi WS, Jo YM,
Seo YB, Kim WJ. Influenza vaccine coverage rates and perceptions
on vaccination in South Korea. ] Infect. 2007;55(3):273-281.
doi:10.1016/}.jinf.2007.04.354.

Chau JPC, Lo SHS, Choi KC, Chau MHK, Tong DWK, Kwong TKY,
Thompson DR. Factors determining the uptake of influenza vacci-
nation among children with chronic conditions. Pediatr Infect Dis J.
2017;36(7):e197-€202. doi:10.1097/INF.0000000000001550.
Zimmerman RK, Santibanez TA, Janosky JE, Fine M],
Raymund M, Wilson SA, Bardella IJ, Medsger AR, Nowalk MP.
What affects influenza vaccination rates among older patients? An
analysis from inner-city, suburban, rural, and Veterans Affairs
practices. Am J Med. 2003;114(1):31-38.

Zimmerman RK, Nowalk MP, Bardella IJ, Fine M]J, Janosky JE,
Santibanez TA, Wilson SA, Raymund M. Physician and practice
factors related to influenza vaccination among the elderly. Am
J Prev Med. 2004;26(1):1-10.

Strecher V], Rosenstock IM. The Health Belief Model. In: Baum
A, Newman S, Weinman J, McManus C, West R, editors.
Cambridge Handbook of Psychology, Health and Medicine.
United Kingdom: Cambridge University Press; 1997: 113-117.

. KEB Hana Bank Global. 2016 [accessed 2018 May 04]. https://

www.kebhana.com/cont/mall/mall15/mall1502/index.jsp.


http://www.who.int/mediacentre/factsheets/fs211/en/
http://www.who.int/mediacentre/factsheets/fs211/en/
https://www.cdc.gov/flu/groups.htm
http://cdc.go.kr/CDC/cms/content/mobile/15/74615_view.html
https://knhanes.cdc.go.kr/knhanes/eng/index.do
http://kosis.kr/statisticsList/statisticsList_01List.jsp?vwcd=MT_ZTITLE%26parmTabId=M_01_01%23SubCont
http://kosis.kr/statisticsList/statisticsList_01List.jsp?vwcd=MT_ZTITLE%26parmTabId=M_01_01%23SubCont
http://kosis.kr/statisticsList/statisticsList_01List.jsp?vwcd=MT_ZTITLE%26parmTabId=M_01_01%23SubCont
http://www.guideline.or.kr/newsletter/vol1509/file/guidebook.pdf
http://www.guideline.or.kr/newsletter/vol1509/file/guidebook.pdf
http://dx.doi.org/10.1186/1471-2458-13-388
http://dx.doi.org/10.1016/j.ypmed.2014.10.017
http://dx.doi.org/10.1093/pubmed/fdv194
http://dx.doi.org/10.1093/her/cyv038
http://dx.doi.org/10.1371/journal.pone.0117305
http://dx.doi.org/10.15384/kjhp.2016.16.1.20
http://dx.doi.org/10.1017/S0950268816002491
http://dx.doi.org/10.1017/S0950268816002491
http://dx.doi.org/10.1177/089826430201400105
http://dx.doi.org/10.1177/089826430201400105
http://dx.doi.org/10.1006/pmed.1999.0535
http://dx.doi.org/10.1016/j.jinf.2007.04.354
http://dx.doi.org/10.1097/INF.0000000000001550
https://www.kebhana.com/cont/mall/mall15/mall1502/index.jsp
https://www.kebhana.com/cont/mall/mall15/mall1502/index.jsp

	Abstract
	Introduction
	Results
	Descriptive analysis: individual socioeconomic factors
	Gender and age
	Education, income and cohabitants
	Health status

	Descriptive analysis: KAP (knowledge, attitude, and practice) questionnaires
	Knowledge
	Attitude
	Practice

	Regression model: individual socioeconomic factors
	Socioeconomic factors

	Regression model: KAP questionnaires
	Knowledge
	Attitude
	Practice

	Discussion
	Conclusion
	Methods
	Study population and sampling
	Conceptual model
	Definitions of independent variables

	Statistical analysis
	Acknowledgments
	Disclosure of potential conflicts of interest
	Funding
	References

