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ABSTRACT
The rate of maternal influenza vaccination in Korea is much lower than the general population. We
evaluated the influenza vaccination rate during pregnancy and assessed women’s perceptions of the
influenza vaccine. One thousand women of childbearing age were surveyed from April through May 2014,
using a questionnaire about vaccination history, general understanding of influenza vaccination and that
examined factors that influence decisions about influenza vaccination. We also conducted an intervention
to evaluate potential improvement in vaccination behavior. The influenza vaccination rate during
pregnancy was 37.3%. The common reasons listed in support of vaccination included the perception of
the risk of influenza infection, recommendations from health care providers, and belief in the effectiveness
of the influenza vaccine. The most common reasons for not vaccinating included concern about harmful
effects and the lack of recommendation from health care providers. Based on the results of the
questionnaire and intervention, it is important to provide accurate information and for health care
providers to recommend the influenza vaccine to pregnant women. It is also necessary for the
government to encourage women to receive the influenza vaccination as a healthcare policy.
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Introduction

Pregnant women are at high risk of experiencing severe influ-
enza-related complications. Influenza-related morbidity and
mortality are higher among pregnant women compared with
non-pregnant women,1-3 and influenza infection can also have
harmful effects on the fetus, such as stillbirth, neonatal death,
preterm delivery, and low birth weight.4 Therefore, it is recom-
mended that pregnant women receive the influenza vaccination
at any stage of pregnancy, based on evidence that the influenza
vaccine is safe throughout pregnancy and is effective in pre-
venting influenza-related complications.2

According to a 2005 report, influenza vaccination cover-
age in South Korea in the general population and high-risk
groups was 34.3% and 61.3%, respectively.5-7 Although
overall influenza vaccination rates were comparable to those
in the US and Europe, previous studies have indicated that
the maternal influenza vaccination rate is very low in Korea.
The seasonal influenza vaccination rate among pregnant
Korean women was only 4% during the 2006–2007 influ-
enza epidemic, which was much lower than that of preg-
nant women in the US (14% in 2004). The influenza
vaccination rate among pregnant Korean women increased
to 16.4% in 2012, but was still much lower than that of

other developed countries; 62% of pregnant US women
were vaccinated in 2010 and 57.5% of pregnant UK women
in 2012.8,9

As noted in previous studies, misconceptions among preg-
nant women about the influenza vaccine are a major barrier to
vaccination,10,11 and there have been reports that most preg-
nant Korean women are less likely to be aware of the impor-
tance of the influenza vaccine.6,7 However, currently there have
been limited efforts to characterize misconceptions and current
medical practices are not sufficient to improve education and
vaccination rates. Therefore, we evaluated the coverage rate
and perceptions of the influenza vaccine in Korean women of
childbearing age, and conducted a virtual intervention to
increase their intention to receive vaccination.

Results

Demographic characteristics

A total of 1,000 women of reproductive age were enrolled in the
study; there were 500 non-pregnant and 500 pregnant women.
Among the pregnant women, 264 participants were due prior
to October 31, 2014 and there were 236 that were due after
October 31, 2014. The median age of the respondents was 33 y
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old and the mean gestational age in pregnant women was 20.3
§ 10.5 weeks (Table 1). Eighty-one (8.1%) respondents had
more than one chronic disease, diabetes mellitus being the
most frequently reported.

Knowledge of influenza

Participants were presented with 9 ‘yes’ or ‘no’ questions about
their general knowledge of influenza (Table 2). Most of them
correctly answered that, if infected with influenza, pregnant
women are at increased risk for a more severe disease course
compared to the general population (78.9%) and agreed that
influenza vaccination could prevent severe febrile disease and

serious complications (77.5%). In contrast, fewer respondents
answered that they believe the influenza vaccine is not harmful
(57.7%) and that pregnant women are allowed to get the influ-
enza vaccine (60.7%). Only 403 respondents (40.3%) reported
that the influenza vaccination benefits neonatal health.

Factors that affect vaccination during pregnancy

Among the participants, 764 (non-pregnant women who gave
birth within the past 2 y and pregnant women due prior to
October 31, 2014) were asked whether they had received an
influenza vaccine during their past pregnancy or the past sea-
son, and the reasons for vaccination. There were 285 respond-
ents (37.3%) who received the influenza vaccine during
pregnancy (Table 3). The common reasons for receiving the
influenza vaccine were, in order of descending frequency: per-
ception of the risk of influenza infection and its effects on preg-
nancy, recommendation from health care providers, and belief
in the effectiveness of the influenza vaccine.

Among 764 women, there were 479 (62.7%) respondents
who did not receive the influenza vaccine during pregnancy.
The most common reasons for not vaccinating were, in order
of descending frequency: concerns about harmful effects on the
fetus, adverse reactions, and lack of vaccine recommendation
from health care providers (Table 3).

Influenza vaccination during next pregnancy

Among the respondents, 736 (non-pregnant women who gave
birth within the past 2 y and pregnant women due after Octo-
ber 31, 2014) were asked about their plans to receive the influ-
enza vaccine during their next pregnancy or upcoming season
and reasons for the vaccination (Table 4). The most common
reasons for planning to receive the influenza vaccine were the
perception of the risk of an influenza infection to the baby,
belief in the effectiveness of the influenza vaccination, recom-
mendation from health care providers, and perception of the
increased risk of influenza infection in pregnant woman. In
contrast, 324 (44.0%) respondents indicated that they would
not receive the influenza vaccine during pregnancy in the
future, because of its harmful effects on the fetus, doubt about
the effectiveness of the influenza vaccine, and adverse events.

Changes in future receptiveness after receiving
information about the influenza vaccine

We surveyed 764 participants, as above, and further evaluated
potential change in their vaccination behavior after an inter-
vention. The participants received 4 sequential paragraphs and
answered questions about their willingness to get the influenza
vaccine after reading each paragraph. The first paragraph was
about influenza infection risk in pregnant women, the second
paragraph was about the benefits of the influenza vaccine in
pregnant women and their babies, and the third paragraph was
about the safety of the influenza vaccine in pregnant women.
After three paragraphs, participants answered whether they
would choose to receive the influenza vaccine if the vaccine was
offered free of charge by government policy (fourth paragraph).

Table 1. Demographic characteristics of the study population (N D 1000).

Characteristics Values

Age groups (years), no. (%)
25–29 150 (15.0)
30–34 568 (56.8)
35–39 228 (22.8)
40–44 54 (5.4)

Currently pregnant, no. (%) 500 (50)
Gestational age (wks), mean§SD 20.3 § 10.5

Occupation, no. (%)
Full-time housewife 516 (51.6)
Employed 484 (48.4)

Underlying medical conditions, no. (%)
None 919 (91.9)
Diabetes mellitus 17 (1.7)
Asthma 14 (1.4)
Solid tumor 13 (1.3)
Renal disease 12 (1.2)
Systemic lupus erythematosus 11 (1.1)
Thyroid disease 11 (1.1)
Liver disease 10 (1.0)
Cardiac disease 5 (0.5)
Hematologic malignancy 4 (0.4)
Cerebrovascular disease 3 (0.3)
Other 19 (1.9)

Values are presented as median§ standard deviation, or number (%)

Table 2. Percentage of correct responses to questions regarding knowledge of
influenza (N D 1000).

Questions No. (%) of correct responses

There are annual influenza outbreaks. 856 (85.6)
When pregnant women get

influenza, they are at increased
risk for severe disease compared
with the general population.

789 (78.9)

When pregnant women get
influenza, babies are at increased
risk.

784 (78.4)

Influenza vaccination can prevent
severe febrile disease and serious
complications.

775 (77.5)

Influenza vaccination should be
considered every year.

614 (61.4)

Pregnant women are allowed to get
the influenza vaccination.

607 (60.7)

Influenza vaccination during
pregnancy is harmful.

577 (57.7)

Influenza refers to a severe cold. 468 (46.8)
Influenza vaccination during

pregnancy benefits neonatal
health.

403 (40.3)
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We also compared the difference between the previously vacci-
nated group and the unvaccinated group.

When they read the first informational paragraph, most par-
ticipants positively responded that they would choose the influ-
enza vaccine or consider it and consult with a physician; in
contrast, 38 (5.0%) respondents answered that they would not
receive vaccination. With the second paragraph, the number of
participants that indicated that they would get the influenza
vaccine increased. Of note, there was a striking increase in the
willingness to receive the vaccination among the previously
unvaccinated participants, from 16.3% to 30.9% after reading 2
paragraphs (Fig. 1). After the third paragraph, several respond-
ents who had earlier reported that they would have a vaccina-
tion retracted their willingness, showing a decrease from 72.3
to 66.3% and from 30.9 to 23.4%. However, after reading the
proposed government guarantee, more respondents reported
that they would receive vaccination, showing an increase in
willingness to be vaccinated.

There were a large number of respondents that were hesitant
to get the vaccine, but might potentially receive it. Therefore,

we conducted an additional analysis to identify their character-
istics, in regards to gestational age, comorbidities, living area,
occupation, income, level of education and previous vaccina-
tion history. Among them, significant factors included living
area, their occupation and previous vaccination history. The
results indicated that previously vaccinated women were more
likely to receive vaccination (pD0.0009). Women who lived in
a province far from Seoul tended to be reluctant to receive the
vaccine (p D 0.019) and working mothers were hesitant to
receive it compared with full-time mothers (p D 0.001). Inter-
estingly, after the fourth paragraph on government policy,
women who lived in the province and those with lower incomes
tended to change their willingness to receive vaccination.

Discussion

In 2005, the influenza vaccination rate in Korea was 34.3%,
and the rates in high risk groups and persons � 65 years of
age were 61.3% and 79.7%, respectively.5 Although those
were relatively high, the influenza vaccination rate in

Table 3. Previous experience with influenza vaccination and reasons for vaccina-
tion during pregnancy (N D 764).

Variables No. (%)

Influenza vaccination during
pregnancy

285 (37.3)

Reason for vaccinationa

Recommendation from healthcare
providers

76 (26.7)

Recommendation from a neighbor 29 (10.2)
Media promotion (TV, newspaper and

internet)
15 (5.3)

Previous experience of suffering from
influenza

2 (0.7)

Perception of risk of influenza
infection in pregnant women

36 (12.6)

Perception of risk of influenza
infection in babies

65 (22.8)

Poor health 4 (1.4)
Belief in efficacy of the influenza

vaccine
45 (15.8)

Previous influenza vaccination
experience

11 (3.9)

Other 2 (0.7)
Influenza non-vaccination during

pregnancy
479 (62.7)

Reason for non-vaccinationa

Lack of recommendation from
healthcare providers

62 (12.9)

Dissuasion by a neighbor 25 (5.2)
Not aware of the necessity of

vaccination during pregnancy
46 (9.6)

Believe vaccination is not necessary
during pregnancy

38 (7.9)

Lack of time 27 (5.6)
Fear of injection 11 (2.3)
Concerns about adverse reactions 48 (10.0)
Concerns about harmful effects on

the fetus
142 (29.6)

Concerns about the efficacy of
influenza vaccination during
pregnancy

15 (3.1)

Expense 8 (1.7)
Do not normally get a flu shot,

regardless of pregnancy
45 (9.6)

Other 10 (2.1)

aThe most important reason was selected by respondents.

Table 4. Future plan and reasons for receiving influenza vaccination during next
pregnancy (N D 736).

Variables No. (%)

Plan to receive influenza
vaccination during future
pregnancy

a

412 (56.0)

Recommendation from healthcare
providers

66 (16.0)a

Perception of risk of influenza
infection in pregnant women

59 (14.3)a

Perception of risk of influenza
infection in babies

140 (34.0)a

Belief in efficacy of influenza
vaccination

81 (19.7)a

Vaccinated during a previous
pregnancy

21 (5.1)a

Recommendation from a neighbor 3 (0.7)a

Media promotion (TV, newspaper and
internet)

7 (1.7)a

Normally get the influenza vaccine 7 (1.7)a

Previous experience of suffering from
influenza

13 (3.2)a

Poor health 14 (3.4)a

Other 1 (0.2)a

Plan not to receive influenza
vaccination during future
pregnancy

a

324 (44.0)

Lack of recommendation from
healthcare providers

12 (3.7)a

Lack of awareness of the necessity of
vaccination during pregnancy

13 (4.0)a

Belief that vaccination is unnecessary
during pregnancy

19 (5.9)a

Concerns about the efficacy of
influenza vaccination during
pregnancy

51 (15.7)a

Concerns about harmful effects on
the fetus

149 (46.0)a

Concerns regarding adverse effects 40 (12.3)a

Lack of time 7 (2.2)a

Dissuasion by a neighbor 15 (4.6)a

Fear of injection 6 (1.9)a

Expense 3 (0.9)a

Do not normally get a flu shot,
regardless of pregnancy

10 (3.1)a

aThe most important reason was selected by respondents
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pregnant Korean women was much lower than in other
developed countries6,7 and this study still showed low cov-
erage rates, which were higher than in 2012.6 In the study,
the authors proposed a reason for the high vaccination rate
among elderly groups, suggesting that it was associated with
government policy.5 In Korea, persons �65 years of age are
given the influenza vaccine each year free of charge at pub-
lic health centers between October and December. However,

there is currently no healthcare policy to encourage influ-
enza vaccination for pregnant women. There has been an
increase in vaccination among pregnant Korean women
over recent years, and the rate seems to have increased
since 2009. Since the influenza A (H1N1) pandemic, public
awareness and knowledge about influenza have increased,
which has resulted in a gradual increase in vaccination
rates. Nonetheless, additional policies and campaigns are

Figure 1. Change in future willingness to receive influenza vaccination after intervention regarding the risk of severe disease from influenza during pregnancy (paragraph
1), the effectiveness of the influenza vaccine (paragraph 2), the safety of the influenza vaccine (paragraph 3) and a governmental guarantee (paragraph 4). Numbers in the
bars indicate the percentage of subjects in each group.
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needed to further improve influenza vaccination rates, espe-
cially in pregnant Korean women. Several studies have
emphasized education and healthcare provider recommen-
dations;6,7 however; there have been limited studies evaluat-
ing the factors influencing healthcare delivery systems and
government policy.Barriers to vaccination are well described
within the framework of the Systems Model of Clinical Pre-
ventive Care proposed by Walsh and McPhee.12 According
to this model, influencing factors for influenza vaccination
during pregnancy are classified as predisposing factors (atti-
tudes, concerns about vaccine safety), enabling factors
(knowledge, education, physician advice) and health care
delivery system/organizational factors (insurance, reim-
bursement, facilities).11 Factors that improve the willingness
of pregnant women to receive vaccination include education
and healthcare provider recommendation. In accordance
with this model, previous studies reported that misconcep-
tions regarding the influenza vaccine were a significant bar-
rier to vaccination,6,9,13-15 and our study showed that most
participants appeared to be poorly informed about the
safety and benefits of the influenza vaccine during preg-
nancy. To improve vaccination behavior, education and
healthcare provider advice are strongly needed and have
been emphasized in the literature. In this study, we pro-
vided information about the influenza vaccine to our partic-
ipants and observed potential improvements in their
vaccination behavior. When the participants received infor-
mation about the importance and effectiveness of the influ-
enza vaccine from the first 2 paragraphs provided, they
showed an increased willingness to receive the vaccine.
However, throughout this experiment, several participants
remained undecided about vaccination, even with knowl-
edge about the reported benefits. An important role in
encouraging these pregnant women will be recommendation
from health care providers and governmental policy. Within
Walsh and McPhee’s model,12 the health care delivery sys-
tem and other organizational factors are also barriers to
vaccination during pregnancy. When we suggested that the
government could provide the influenza vaccine to pregnant
women, approximately half of the participants reported that
they would get the influenza vaccine, along with an
increased willingness among participants who remained
undecided about vaccination. This increase can be explained
by the cost effect, although initially the participants
reported that they consider the expense less than other fac-
tors. Therefore, the last paragraph suggests that the govern-
ment should become an agent in the vaccine campaign, and
we surmise that this suggestion convinced the participants
of the legitimacy of vaccination during pregnancy.

There were some limitations to this study. One limitation was
a potential selection bias resulting from recruiting participants
using an online mailing. Among the participants who received
the questionnaire, it is possible that women who were more inter-
ested in the influenza vaccine might have eagerly completed it.
This could have resulted in an increase in the participation rate of
women who were already favorable toward the influenza vaccine,
which could have led to bias in the reported vaccination rate.
Additionally, there is a further limitation in that we did not mea-
sure actual behavior, but intention, which is unpredictable.

In conclusion, the influenza vaccination rate during preg-
nancy has improved, but remains low. To improve the influ-
enza vaccination rate in pregnant women in Korea, it is
important to provide women with accurate information, and
health care providers should strongly recommend vaccination.
Finally, if the government guaranteed influenza vaccination as
a healthcare policy, it could improve vaccination rates among
pregnant Korean women.

Materials and methods

We planned to survey 1,000 women of childbearing age, com-
prising 500 pregnant and 500 non-pregnant women who had
given birth within the last 2 y. We asked a research company
(Macromillembrain) to do an online survey using a question-
naire and the study was conducted between April and May
2014. The company selected approximately 10,000 women 20–
45 y of age from their panel and sent questionnaires via an e-
mail. Among them, 2,970 responded and we enrolled 1,000
women based on their character, including pregnancy and
childbirth. We divided the pregnant women into 2 groups,
based on birth due date, and selected October 31 which is part
of the seasonal influenza vaccination campaign period. In
Korea, influenza vaccination is received between October and
December, because the influenza season begins annually in
December and its peak comes during the following February.
We assumed that most pregnant women who expected their
babies prior to October 31, 2014 had gone through the previous
influenza vaccine season and already received or did not receive
the vaccine. In contrast, women that were expecting their
babies after October 31, 2014 would not have been pregnant
during the previous influenza season and could opt to receive
vaccination in the upcoming season. Therefore, we asked the
former group about their experience with the influenza vaccine
during the past season and asked the latter group about their
intention to receive vaccination in the upcoming season. Con-
sequently, this study involves 3 cohorts of women: a cohort of
500 non-pregnant women who had given birth within the pre-
vious 2 y (cohort 1); a cohort of pregnant women who were
due to give birth before October 31, 2014 (cohort 2); a cohort
of pregnant women who were due to give birth after October
31, 2014 (cohort 3). We surveyed the 3 cohorts differentially,
using a preformed questionnaire (Fig. 2); we assessed general
knowledge about the influenza vaccine in all 3 cohorts, previous
experience of influenza vaccination during their past or current
pregnancy and reasons for receiving it in 2 cohorts (cohort 1
and 2), and intention to receive the influenza vaccine in their
current or next pregnancy in cohorts 1 and 3. Change in future
willingness to receive the influenza vaccine was assessed in
cohorts 1 and 2 by dissemination of 4 paragraphs and further
questions regarding this intervention.

The questionnaire was designed based on previous studies6,7

and was composed of questions about demographic character-
istics (age, pregnancy, pregnancy period and baby due date),
knowledge about the influenza vaccine, previous influenza vac-
cination history, factors that influenced vaccination and non-
vaccination, and an influenza vaccination plan for pregnancy.
In the end of the questionnaire, we used an intervention to
evaluate potential change in willingness to be vaccinated. Four
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paragraphs were provided that informed the participants about
the influenza vaccine and each paragraph had a following set of
questions that asked about willingness to get the influenza vac-
cine during future pregnancy. The four paragraphs can be sum-
marized as follows: (1) Pregnant women are at increased risk of
severe disease and death from influenza; the infection may also
lead to complications such as stillbirth, neonatal death, preterm
delivery and decreased birth weight; (2) Influenza vaccination
in pregnancy will protect both pregnant women and their new-
borns against influenza; (3) Influenza vaccination is safe
throughout pregnancy; in previous studies, mothers have not
reported any significant vaccine reactions, and no associations
between vaccination and delivery complications or poor fetal
outcomes have been observed; (4) If the government offered
the influenza vaccine free of charge, would you receive it?

The general characteristics of respondents and the differen-
ces in perception were analyzed using Chi-square tests. The
associations among influenza vaccination-related factors were
analyzed with Chi-square tests and Fisher’s exact tests. Analy-
ses were run using the statistical program SPSS version 20.0
(IBM Corporation, NY, USA).
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