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a cross-sectional survey of women of childbearing age (2045 years) who visited
obstetrics and gynecologic units of primary, secondary, or tertiary hospitals. They
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Seoul 137-701, Korea. ceptability of Tdap. Results: The questionnaire was completed by 308 women; 293
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interest. gression, was the knowledge (OR 13.5, CI 3.92-46.33) that adult Tdap is effective
in preventing pertussis for infants aged 0—6 months. Additionally, 276 (89.6%) con-
sidered the recommendation of obstetric doctors as the most influencing factor
about Tdap vaccination. Conclusion: In Korea, most women of childbearing age
seem to be neither recommended nor adequately informed about the vaccination,
although our population was not a nationwide representative sample. Information
given by healthcare workers may be critical for improving awareness and prevent-
ing pertussis.
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INTRODUCTION

Pertussis, or whooping cough, is a highly contagious respiratory tract disease caused
by Bordetella pertussis. Pertussis can be an important cause of morbidity and mor-
© Copyright: tality in young infants under the age of 6 months, although it affects people of all
Yonsei University College of Medicine 2015 ages.! Despite widespread immunization against pertussis among infants and chil-

This is an Open Access article distributed under the  dren since the 1950s, pertussis has remained endemic. There has been gradual in-
terms of the Creative Commons Attribution Non-

Commercial License (http;/creativecommons.org/  crease after a nadir in 1976, and substantial increases since 2000.> The waning of
licenses/by-nc/3.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited. are considered as main reasons for the reemergence of pertussis.>*

vaccine-acquired immunity and decreased opportunities for boosting of immunity
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Perinatal vaccination of close contacts of infants is known
as cocooning. Since 2006, the Advisory Committee on Im-
munization Practices (ACIP) of the US Centers for Disease
Control and Prevention (CDC) has recommended tetanus
toxoid, reduced diphtheria toxoid, and acellular pertussis
(Tdap) vaccination for household contacts of very young in-
fants, with particular emphasis on mothers getting vaccinat-
ed in the postpartum period.’

Korean government began to recommend routine diph-
theria, tetanus, and whole cell pertussis (DTwP) vaccination
in 1954 and introduced the diphtheria, tetanus, and acellular
pertussis (DTaP) vaccine into the National Immunization
Program in 1989. It has since been successful in controlling
pertussis, with low numbers of reported cases until the
2000s.%” However, there has been increasing in the reported
number of pertussis-case patients during the last decade.® In
2009, the Tdap vaccine was licensed in Korea for use in ad-
olescents (aged more than 11 years) and adults.’

Adults and adolescents in close contact with infants are a
potential transmission source of pertussis.'® Therefore, aware-
ness and understanding in women of childbearing age is criti-
cal for effective Tdap vaccine implementation. This study
aimed to assess the knowledge of pertussis infection among
women of childbearing age and their attitudes towards vac-
cination with the Tdap vaccine.

MATERIALS AND METHODS

Study design and participant selection

This study was a cross-sectional survey of women of child-
bearing age (2045 years) living in Seoul and the surround-
ing area (25000000 inhabitants). The survey was a self-ad-
ministered close-ended questionnaire and it was conducted
with the other survey, in a same way."" Participants were
asked to fill in the questionnaire in the clinic in order to as-
sess their knowledge, attitudes, and acceptability of Tdap
vaccination. Among women of childbearing age who visited
the hospitals, those who were planning a pregnancy, preg-
nant, or within 6 months postpartum were included in this
study. Both the study and waiver of written consent were ap-
proved by the respective Institutional Review Boards.

Questionnaire design

The questionnaire used in this study was adapted from a
previous questionnaire that had been established and vali-
dated by a Taiwanese group.'? The three-page questionnaire

of 18 multiple choice questions included respondents’ de-
mographic characteristics, perceived risk of infant pertussis,
concern about the safety of Tdap, access to information
about Tdap, possible barriers about Tdap, and, finally, the
most important factor influencing a woman’s decision to ac-
cept or decline the vaccine.

Statistical analyses

The primary outcome variable was each woman’s response
to the question about their intention to accept or decline
Tdap given the assumption that maternal Tdap effectively
prevents infant pertussis. We analyzed the frequency of each
response in relation to all variables including demographic
characteristics, knowledge, attitude, and risk perception in
this study. A chi-square test or Fisher’s exact test was used to
identify significant associations between women’s intentions
to vaccinate or not and their survey responses. All variables
with p<0.10 in univariate analyses were entered into the
multivariable logistic model to identify factors associated
with acceptance or declination of Tdap immunization. Vari-
ables that had originally been entered into the model were
then removed if considered non-significant, and this was
done in a stepwise fashion. All statistical analyses were con-
ducted using SAS version 12.1. A p-value of 0.05 or less was
considered significant.

RESULTS

Demographic characteristics

During the study period, 437 women of childbearing age re-
siding within the geographic area were approached, and of
these, 342 were planning pregnancy, pregnant, or within 6
months postpartum and therefore eligible to participate. Ul-
timately, 317 of the eligible women agreed to participate, and
308 had complete survey responses, resulting in a complete
survey response rate of 97.2%. Demographic characteristics
are presented in Table 1.

Baseline characteristics of total population was same with
the previous publication." Groups were separated according
to intention regarding Tdap vaccination. There was no sig-
nificant difference among groups according to maternal age,
parity, education level, pregnancy status, monthly family in-
come level, or occupation.

Knowledge and attitudes related to Tdap vaccination
Women'’s knowledge about pertussis and attitudes in relation
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Table 1. Characteristics According to Intention of Tdap Vaccination

Characteristics Total (n=308) Yes (n=283) No (n=25) p value
Mean age (yrs) 32.244.1 32.3+4.2 31.4+2.9 0.167
Age group 0.284
<25 14 (4.5) 13(92.9) 1(7.1)
26-35 234 (76.0) 212 (90.6) 22 (94)
>36 60 (19.5) 58 (96.7) 2(3.3)
Parity 0.583
Primiparous 144 (46.8) 131 (91.0) 13(9.0)
Multiparous 164 (53.3) 152(92.7) 12(7.3)
Education 1.000
Less than elementary school 3(1.0) 3 (100.0) 0(0.0)
Middle school
High school 48 (15.6) 44 (91.7) 4(8.3)
College or above 257 (83.4) 236 (91.8) 21(8.2)
Pregnancy status 0.903
Planning pregnancy 36 (11.7) 34(94.4) 2(5.6)
Ongoing pregnancy 259 (84.1) 237 (91.5) 22 (8.5)
Postpartum status 13 (4.2) 12 (92.3) 1(7.7)
Monthly family income in US dollar 0.651
<1000 2(0.7) 2(100.0) 0(0.0)
1000-3000 93 (30.2) 83 (89.3) 10 (10.8)
3000-5000 115 (37.3) 107 (93.0) 8(7.0)
>5000 98 (31.8) 91 (92.9) 7(7.1)
Job 0.072
Housewife 127 (41.2) 116 (91.3) 11 (8.7)
Office worker 56 (18.2) 50 (89.3) 6(10.7)
Production worker 6(2.0) 5(83.3) 1(16.7)
Service worker 6(2.0) 5(83.3) 1(16.7)
Self-employed 4(1.3) 2 (50.0) 2(50.0)
Professional 43 (14.0) 41 (95.4) 2(4.7)
Student 1(0.3) 1 (100.0) 0(0.0)
Health care worker 49 (15.9) 47(95.9) 2(4.1)
Other 16 (5.2) 16 (100.0) 0(0.0)

Values were presented as n (%). p-values were obtained by chi-square or Fisher's exact test.

to Tdap vaccination before, during, and after pregnancy are
presented in Table 2. Significant differences were found be-
tween women who intended to accept Tdap and those who
did not intend to accept Tdap in 1) the rated level of conta-
giousness of pertussis (p=0.026) and 2) the perceived effec-
tiveness of Tdap in preventing infant pertussis (p<0.001).
Most women (95.1%) replied that they had not received in-
formation from doctors about Tdap vaccination. Only 3.9%
of women replied that they had either received Tdap vacci-
nation or did not know whether they had received it. The
most common reason why they had not received Tdap vac-
cination before, during, or after pregnancy was that they had
not known of the need for Tdap vaccination (81.2%).
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Factors associated with the intention of Tdap
vaccination: logistic regression analysis

In comparing women who intended to accept or decline
Tdap vaccination, only one variable became significant in
the final logistic regression model. Women who intended to
accept Tdap vaccination were more likely to think that adult
pertussis vaccination is highly effective in preventing pertus-
sis for infants aged 0—6 months, with an odds ratios of 13.5
(95% confidence interval, 3.92-46.33, p=0.002) (Table 3).

Most important self-reported factor influencing the
intention to accept or decline Tdap

From a list of 12 factors, respondents selected the single most
important factor that influenced their intention to accept or

1073



Hyun Sun Ko, et al.

decline Tdap. The three most frequently selected reasons for  fection for her baby (72.4%), belief that the vaccine might be
respondents’ intention of accepting Tdap were belief that the ~ helpful for her baby’s health (15.2%), and believing pertussis
respondent would be the most likely source of pertussis in-  is a severe disease among newborn infants (7.1%) (Table 4).

Table 2. Knowledge and Attitudes Related to Tdap According to Intention of Pertussis Vaccination

Items Total (n=308) Yes (n=283) No (n=25) pvalue

How do you rate the severity of pertussis among infants aged 0—6 months? 0.164
Highly severe 241(783) 224(79.2) 17(68.0)
Reasonably 57 (18.5) 51(18.0) 6(24.0)

Not severe 10(3.3) 8(2.8) 2 (8.0)

How do you rate the extent of pertussis as a contagious disease? 0.026
Highly contagious 193 (62.7) 183 (64.7) 10 (40.0)
Reasonably contagious 110 (35.7) 96 (33.9) 14 (56.0)

Not contagious 5(1.6) 4(1.4) 1(4.0)

How do you rate your risk of exposure to pertussis in the postpartum period? 0.102
High 35(11.4) 33 (11.7) 2 (8.0)

Medium 150 (48.7)  142(50.2) 8(32.0)
Low 123(39.9) 108 (38.2)  15(60.0)

How do you rate the risk of exposure to pertussis in infants aged 0-6 months? 0.060
High 87(28.3) 83 (29.3) 4 (16.0)

Medium 144 (46.8) 134(474)  10(40.0)
Low 77 (25.0) 66(23.3) 11 (44.0)

How do you rate the risk of exposure to pertussis in infants aged 0-6 months

if a care giver is infected by pertussis? 0395
High 233(75.7) 216(76.3)  17(68.0)
Medium 56 (18.2) 49 (17.3) 7(28.0)
Low 19(6.2) 18 (6.4) 1 (4.0)
Did your doctor discuss postpartum pertussis vaccination with you? 0.620
Yes 15 (4.9) 15 (5.3) 0 (0.0)
No 293 (95.1)  268(94.7)  25(100.0)
How effective do you think the adult pertussis vaccine is in preventing <0.001
pertussis disease for infants aged 0—6 months?
Very effective 186 (60.4) 183 (64.7) 3 (12.0)
Not effective 6(2.0) 5(1.8) 1 (4.0)
Don’t know 116 (37.7) 95(33.6) 21(84.0)
‘What was your reason for not receiving an adult pertussis vaccine before, 0.155
during, or after pregnancy?
Was not aware of the need for adult pertussis vaccination 250 (81.2)  228(80.6)  22(88.0)
Thought. that C(?ntrz.lception for several months was required after adult 4(13) 4(14) 0(0.0)
pertussis vaccination
Thought that any vaccination is contraindicated during pregnancy 36 (11.7) 35(12.4) 1(4.0)
Afraid of adverse event after the vaccination 5(1.6) 3(1.1) 2 (8.0)
The cost of vaccination 1(0.3) 1(0.4) 0(0.0)
Recelve(.i vacm.natl.on or don’t know whether received an adult 12(39) 1242) 0(0.0)
pertussis vaccination
How would you rate your concern about the safety of adult pertussis 0.850
vaccination during the pregnancy or breast-feeding period?
Very concerned 63 (20.5) 57 (20.1) 6 (24.0)
Slightly concerned 211(68.5) 194(68.6)  17(68.0)
Not concerned 34 (11.0) 32 (11.3) 2 (8.0)

Values were presented as n (%). pvalues were obtained by chi-square or Fisher's exact test.
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On the other hand, the three most frequently selected rea-
sons for respondents’ intention of declining Tdap were 1)
concern about the side effects of Tdap (64.0%), 2) believing
the respondent’s baby would not be at high risk for develop-
ing pertussis (16.0%), and 3) not receiving a recommenda-
tion by medical doctors (12.0%). Most women (90.6%) did
not know that the Korean government recommends an adult

Table 3. Factors Associated with Intention of Tdap Vaccination

pertussis vaccination before pregnancy, during pregnancy (in
case of outbreak), or during the postpartum period (Table 5).
Regarding possible information or recommendation sources,
276 women (89.6%) replied that the most influencing factor
in vaccination would likely be recommendation by medical
staff in the obstetrics and gynecology department.

Factors OR 95% CI p value
How effective do you think the adult pertussis vaccine is
in preventing pertussis disease for infants aged 0-6 months?
Very effective 13.5 3.92-46.33 0.002
Not effective 1.1 0.12-9.96 0.292
Don’t know 1 -
p-values were obtained by stepwise multiple logistic regression using factors with p<0.10 in univariate analyses.
Table 4. The Single Most Important Factor That Influences One’s Intention to Accept or Decline Tdap
Items Total (n=308)  Yes (n=283) No (n=25)
If no, what is the main reason?
Concern about the safety 16 (64.0)
Risk of exposure to pertussis might not be high in my baby 4 (16.0)
Pertussis seems not to be a serious disease 1 (4.0)
Medical doctors have not recommended it 3(12.0)
Government or public healthcare centers have not recommended it 1(4.0)
If yes, what is the main reason?
Maternal infection might be very contagious to the baby 205 (72.4)
Pertussis seems to be a serious disease 20(7.1)
Risk of exposure to pertussis might be high in my baby 6(2.1)
Might be helpful for my baby’s health 43 (15.2)
Medical doctors have recommended it 4(1.4)
Government or public healthcare centers have recommended it 2(0.7)
Other 3(1.1)
Values were presented as n (%).
Table 5. Information or Recommendation Sources That Can Affect Tdap Vaccination
Items Total (n=308) Yes (n=283) No (n=25) p value
Did you know that the Korean government recommends an adult pertussis vaccination before pregnancy, 0.622
during pregnancy (in case of outbreak), or during the postpartum period?
Yes 11 (3.6) 10 (3.5) 1 (4.0)
No 279 (90.6)  257(90.8) 22 (88.0)
Partially 18 (5.8) 16 (5.7) 2 (8.0)
What might be the most influencing factor related to receiving adult pertussis vaccination before pregnancy, 0.150
during pregnancy (in case of outbreak), or postpartum period?
Recommendation by medical staff in internal medicine or family medicine 7(2.3) 7(2.5) 0(0.0)
Recommendation by medical staff in OB/GYN 276 (89.6) 254 (89.8) 22 (88.0)
Recommendation by medical staff in pediatrics 14 (4.6) 14 (5.0) 0(0.0)
Recommendation by family 1(0.3) 1(0.4) 0(0.0)
Recommendation by friends
Information from other sources (TV/radio/newspaper/internet) 10 (3.3) 7(2.5) 3(12.0)
Values were presented as n (%). p-values were obtained by chi-square or Fisher's exact test.
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DISCUSSION

Unsurprisingly, only 3.9% of women replied that they had ei-
ther received Tdap vaccination or did not know whether they
received it. The most common reason why they had not re-
ceived Tdap vaccination before, during, or after pregnancy
was that they had not known the need for Tdap vaccination.
Most women replied that they had not received information
from doctors about Tdap. Women who had no intention of
receiving Tdap were more likely to rate maternal or infant
risk of exposure to pertussis as low and to report that they did
not know the efficacy of Tdap vaccination. These responses
were similar to those of Taiwanese women who declined
postpartum Tdap.'? Even in Canada, baseline knowledge of
infant disease severity and adult vaccine recommendations
was still poor, although the government there has recom-
mended a single Tdap booster for all adults from 2008, espe-
cially encouraging parents so as to create a cocooning effect
for infants.” In Australia, a study reported that 75% of moth-
ers and 69% of fathers were aware that the pertussis vaccine
was available and funded for new parents in a state that has
funded Tdap for parents since 2009."* Government support
seems essential not only to increase vaccine uptake but also
to increase awareness.

The trend of increasing pertussis cases is now becoming
obvious in Korea, although it is less common than in West-
ern countries. The reported number of pertussis cases in-
creased up to 66 cases in 2009.% Considering that the diag-
nosis of reported cases was confirmed by polymerase chain
reaction and culture without serology, the actual number of
cases was likely much more than the reported number. Since
2011, the US ACIP has expanded its recommendation to in-
clude Tdap vaccination during the late-second or third tri-
mester of pregnancy, as well as in the postpartum period, ir-
respective of the patient’s prior history of receiving Tdap, as
the incidence of pertussis cases was not decreasing and up-
take of Tdap was very low."* The UK authorities did the
same recommendation in October 2012, when they faced a
rapid rise in pertussis cases and associated infant deaths that
year.!s

In Korea, it has been reported that approximately 20% of
health care workers are susceptible to pertussis and that the
immunity to pertussis gradually decreases after 15 years of
age."'® In Korean pediatric hematology and oncology pa-
tients, serologic immunity to Diphtheria-Tetanus-Pertussis
was found to be much lower than immunity in a healthy pe-

diatric population.” It has also been reported that household
members, mainly parents, were responsible for pertussis
transmission in the serologically-confirmed pertussis cases
in Korean infants younger than 6 months of age.?* Ideally, a
nationwide epidemiologic study of pertussis based on serol-
ogy should be undertaken to develop diagnosis criteria for
atypical pertussis and to set up vaccination strategies that can
prevent waning immunity and reduce the number of very
young unvaccinated individuals. Currently however, control
of pertussis through booster vaccination with Tdap in fami-
lies taking care of young infants is of immediate necessity in
Korea. Therefore, the Committee on Infectious Disease in
the Korean Pediatric Society and Korean CDC recommend-
ed that mothers of newborn infants should be given a dose
of Tdap as soon as is feasible if they previously have not re-
ceived Tdap.**' Other candidates for Tdap include health
care workers and family members who contact infants young-
er than 12 months old, as well as childbearing-aged women,
baby-care center workers, etc. Although pregnancy is not a
contraindication to Tdap immunization, it is only recom-
mended in Korea during pregnancy if clinically indicated,
such as during an outbreak.?!

Our study results demonstrated that women of childbear-
ing age had insufficient knowledge about pertussis and relat-
ed immunization recommendations and were consequently
under-immunized. National pertussis surveillance data in
Korea demonstrated that the most common age groups af-
fected during 20102011 were those aged <3 months and
>15 years.”> Because infants without timely vaccination are
at increased risk of pertussis infection, steps to provide time-
ly vaccination to infants and to provide Tdap vaccination to
adolescents and adults is now being tried in Korea. More-
over, enhanced surveillance to discover adult pertussis-case
patients with atypical symptoms should be proceeded in or-
der to prevent transmission to vulnerable infants. Financial
support and adequate information for Tdap vaccination from
the government may lead to a decrease of cases in the sus-
ceptible population among adolescents and adults.

Despite national recommendations in several countries,
uptake in pregnant women, mothers after delivery, and house-
hold contacts of infants remains limited. It seems that multi-
ple strategies to increasing vaccine uptake rate should be con-
sidered to increase protection in infants, such as, not only
dissemination of information and education, but also consid-
eration of easy accessibility and best timing for decision
making, as well as increase of trust.'>?? The postpartum peri-
od seems an opportune and unique time to provide pertussis
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vaccination to previously unimmunized mothers. In a recent
study, when a Tdap vaccine was offered in the community
after the promotion of vaccination in the maternity ward, the
uptake rate did not significantly improve.!*** When promo-
tion and administration of the vaccine in the maternity ward
was provided, the uptake rate increased up to 50% of parents,
approximately.'*!* Therefore, offering Tdap in the maternity
ward may be an effective approach for promoting cocoon-
ing and increasing vaccine uptake. A recent randomized trial
reported that there was no increased risk of adverse events
among women who received Tdap vaccine during pregnan-
cy or their infants, and maternal immunization with Tdap re-
sulted in high concentrations of pertussis antibodies in in-
fants during the first 2 months of life without substantially
altering infant responses to DTaP. Vaccination strategy dur-
ing pregnancy could be also considered as a means of in-
creasing vaccine uptake.

As our study demonstrated that recommendation from
medical staff in obstetrics and gynecology departments is
the most influencing factor in vaccination, recommendations
for Tdap provided with appropriate information by Korean
maternal-fetal medicine professionals may be critical for im-
proving awareness. Additionally, vaccination in the maternity
ward after vaginal or cesarean delivery may also prove ben-
eficial for preventing pertussis, although our population is
not a nationwide representative sample of women of child-
bearing age. Further investigation of the effectiveness of the
cocooning strategy in decreasing infant morbidity and mor-
tality is required in Korea, as is a nationwide epidemiologic
study of pertussis.
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