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Background: The number of cases of pertussis reported has increased gradually in the last decade. Pertussis vaccination is the most 
effective strategy for the prevention of infection. Despite the fact that young infants are at the highest risk for pertussis, the rate of 
tetanus-diphtheria-acellular pertussis (Tdap) vaccination is presumed to be very low among women of childbearing age in Korea. The 
purpose of this study was to investigate the perceptions of women of childbearing age regarding Tdap vaccination in Korea.
Materials and Methods: Women of childbearing age, who visited the Department of Obstetrics and Gynecology at 3 University hos-
pitals in the Seoul and Gyeonggi-do provinces of Korea, were surveyed. Individual questionnaires were administered from April to 
May 2012. Demographic data, Tdap vaccination history, general knowledge about pertussis, and information on factors associated 
with decision on vaccination were collected. 
Results: Of the 500 reproductive-age women enrolled, only 4 (0.8%) had received the Tdap. The most common reason for non-
vaccination was the lack of awareness of pertussis and information about the Tdap. Totally, 171 (34.2%) responded that they would 
receive a Tdap vaccination in the future. By multivariate analysis, general confidence in the effectiveness of the vaccine (odds ratio [OR] 
= 1.88, 95% confidence interval [CI] 1.17 to 3.01) was indicated as an important factor for deciding whether to receive the Tdap vac-
cine (P < 0.01).
Conclusions: The coverage of Tdap vaccination of women of childbearing age, including pregnant women, is very low because 
of the lack of awareness of pertussis and the Tdap. Education of women of childbearing age about pertussis is very important to 
increase Tdap vaccination rates among these women, particularly during the perinatal period.
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Introduction

Pertussis, caused by Bordetella pertussis, is an acute, highly 

infectious disease. Despite high vaccination rates among chil-

dren, an increase in the incidence of pertussis has been re-

ported in recent years in some countries [1-4]. Pertussis re-

mains a serious potential health risk to infants. Most deaths 

occur in the first 6 months of life, in those too young to be vac-

cinated or those who did not a complete vaccination schedule 

[5]. Adolescents and adults who come in close contact with 

young infants are the primary source of infection to suscepti-

ble and unprotected infants [6]. The primary goal of Tdap vac-

cination is to protect infants from severe disease. Vaccination 

of pregnant women and those in close contact with infants is 

recommended to protect very young infants. The latest Advi-

sory Committee on Immunization Practice (ACIP) recom-

mendation is to administer the Tdap to all unvaccinated preg-

nant women and adolescents and adults who come in close 

contact with infants aged < 12 months [7]. In Korea, the Tdap 

vaccination is not currently recommended during pregnancy; 

persons aged 11–64 years and postpartum women who have 

frequent contact with infants aged < 1 year are the main target 

groups for Tdap vaccination [8]. The recent estimated vaccina-

tion coverage of DTaP in a timely manner (at least 4 times) 

among Korean children ranged between 65.7% and 94.0%, but 

there is no such concrete data on the Td or Tdap coverage for 

adults [9] as well as women of childbearing age. Therefore, we 

studied the Tdap coverage rate and factors influencing the per-

sonal decision to receive Tdap among women of childbearing 

age in Korea. 

Materials and Methods

1. Study population
From April to May 2012, 20 to 49 year-old women who visit-

ed the Department of Obstetrics and Gynecology at 3 univer-

sity hospitals located in Seoul and Gyeonggi-do Province and 

volunteered to participate our research were enrolled. The 

study population also included women receiving antenatal or 

postnatal care. We planned to enroll more than 496 women 

(level of significance, 0.05; power, 0.8), because previous stud-

ies reported a significant 5–12% rate of maternal influenza 

vaccination [10-13].

2. Survey method
Trained interviewers at each institution conducted individ-

ual interviews using a questionnaire. The questionnaire was 

composed of questions on demographic characteristics, so-

cioeconomic indicators, awareness of the efficacy and safety 

of vaccines, previous Tdap vaccination history, factors associ-

ated with the decision of receiving the vaccine, and other fac-

tors associated with Tdap vaccination plans. Knowledge about 

pertussis was rated on a scale of 0 to 3 points according to an-

swers to the 3 questions focused on pertussis.

3. Statistical analysis
The demographics and clinical characters of respondents 

were descripted using descriptive statistics. The differences in 

general perceptions on vaccination were analyzed using The 

Chi-square test. Tdap vaccination-related factors were ana-

lyzed using The Chi-square test and Fisher’s exact test. To find 

the factors that influence whether receive the Tdap, multiple 

logistic regression was performed. Used factors were previous 

history of childbirth, education, income, number of underly-

ing disease, positive thinking on effectiveness of the vaccine, 

concern on the vaccine safety, perception on pertussis, aware-

ness of Tdap, recommendation from obstericians or gynecolo-

gists. The statistical program SPSS, version 17.0 (IBM Corpora-

tion, Armonk, NY, USA), was used for these analyses. A 

P-value of < 0.05 (two-tailed) was used to establish statisti-

cal significance.

Results

1. Characteristics of the study population
A total of 500 women of reproductive age responded to the 

survey. The median age of the respondents was 32 years. Of 

these, 107 (21.4%) women were pregnant, and their median 

gestational age was 24 (IQR 19) weeks (Table 1). Among the 

survey respondents, the number of women who previously 

had at least one pregnancy was 236 (47.2%). Of all the respon-

dents, 235 (47.0%) had experienced more than one live birth; 

in addition, the number of women who had more than one 

child was 129 (25.8%), and the number of women who had 

only one child was 106 (21.2%). The average age of the first 

child was 7 (IQR 8) years. Of the 500 respondents, 372 (74.4%) 

held a bachelor’s degree or higher level of education, and the 

average monthly income of the family was more than 3 mil-

lion won (n = 334; 66.7%). Sixty-eight (14.6%) respondents had 

more than one chronic disease, and thyroid disease was the 

most common chronic disease (n = 27; 39.7%). 
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2. Attitude and awareness of Tdap
Three hundred eighteen (63.6%) respondents had a general-

ly positive perception toward the effectiveness of the vaccine, 

while 307 (61.4%) had concerns about its adverse reactions. 

Of the 500 respondents, 344 (68.8%) were vaguely aware of the 

existence of pertussis, and 78 (15.6%) were well informed-

about it. Sixty-four (12.8%) of total 500 women were aware of 

the necessity of Tdap vaccination for adults, but only 20 (4.0%) 

of the respondents were recommended to receive the Tdap by 

their obstetrician or gynecologist.

Among all the respondents, only 4 (0.08%) had received the 

Tdap (Table 2). The most common reason for not receiving the 

Tdap was the lack of knowledge on pertussis (n = 276; 55.8%). 

The most important factor for non-vaccination was the lack of 

recognition of the existence or necessity of the Tdap for adults 

(n = 268; 54.1%). The second most important factor was the 

lack of recommendation by a healthcare provider (n = 115; 

23.2%). 

3. Factors associated with the vaccination plan
Out of a total of 500 respondents, 171 (34.2 %), including 33 

Table 1. Baseline characteristics of the respondents

Characteristics Total, n= 500 (%)

Age, mean ± SD    32 ( 6)

Pregnant, present (%) 107 (21.4)

Gestational age, median (IQR) (weeks)    24 (19)

Breastfeeding, present (%)    32 (6.4)

Previous history of pregnancy 236 (47.2)

Previous history of childbirth 235 (47.0)

Number of child = 1 106 (21.2)

                                     >1 129 (25.8)

Education level

Elementary school graduate       1 (0.2)

Middle school graduate       1 (0.2)

High school graduate 126 (25.2)

University graduate 372 (74.4)

Income (Korean Won per month)a

< 2 million    63 (12.6)

2-2.99 million 103 (20.6)

3-3.99 million 116 (23.2)

4-4.99 million    85 (17.0)

≥ 5 million 132 (26.5)

Underlying medical diseasesb

None 432 (86.4)

Thyroid disease    27 (5.4)

Hypertension    11 (2.2)

Diabetes mellitus    10 (2.0)

Cardiac disease       4 (0.8)

Renal disease       4 (0.8)

Asthma       3 (0.6)

Systemic lupus erythematosus       3 (0.6)

Others    11 (2.2)

P ositive thinking on the effectiveness of the  
vaccine

318 (63.6)

Concern on the adverse events of vaccine 307 (61.4)

Heard about and had knowledge on pertussis    78 (15.6)

Knowledge on pertussis, score ≥ 2 pointsc    64 (12.8)

Recommendation by obstetrician    20 (4.0)
aOne respondent did not answer this question. 
bSome respondents had one or more underlying medical diseases.
cOne point for each question out of 3 questions about knowledge on pertussis.
Only respondents who have heard about pertussis and had knowledge about it 
answered the questions (Supplementary 1).

Table 2. Previous Tdap vaccination history and reasons for vaccination 
of women of childbearing age in Korea

Total, 
N = 500 (%)

Previous Tdap vaccination    4 (0.8)

   Reason for vaccinationa

      Recommended by a healthcare providerb    4 (0.8)

      Media promotion    1 (0.2)

      Recommended by a neighbor    1 ( 0.2)

      Perception on risk of pertussis    1 (0.2)

      Poor health    0 (0.0)

      Others    0 (0.0)

Not received Tdap yet 496 (99.2)

   Reason for non-vaccinationa

      Lack of knowledge on pertussis 276 (55.8)

       Lack of information on Tdap vaccine for adultsb 268 (53.6)

       Lack of recommendation by a healthcare providerc 115 (22.0)

      Concern about efficacy of the vaccine   8 (1.6)

      Fear of injections 11 (2.2)

      Expense   5 (1.0)

      Lack of time 13 (2.6)

      Concern about adverse reactions   7 (1.4)

      Others   8 (1.6)
aIn order of importance of multiple responses.
bMost important factor selected by respondents.
cSecond most important factor selected by respondents.
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pregnant women, 16 breastfeeding women, and 122 women 

of childbearing age (excluding pregnant or breastfeeding 

women), answered that they would consider receiving the 

Tdap in the future. Among the 122 women who were not preg-

nant or lactating, 59 (47.2%) decided to receive the Tdap be-

cause they were aware of the risk of pertussis and 39 (31.2%) 

respondents intended to receive the Tdap if their healthcare 

provider recommended them to do so (Table 3). Among the 

women who refused the receiving the Tdap in the future, the 

leading causes for rejection were inadequate knowledge 

about the severity of pertussis (n = 130; 54.6%) and insufficient 

information about the necessity of the Tdap (n = 146; 61.3%).

For pregnant women, the factors associated with vaccina-

tion and non-vaccination of Tdap were the same. Of 107 preg-

nant women, 33 (30.8%) said that they would receive the vac-

cination and 17 (51.5%) said that they would receive the Tdap 

on their healthcare provider’s recommendation (Table 4). The 

most common reason for non-vaccination among pregnant 

women was the lack of knowledge about pertussis (n = 48, 

65.8%). 

In the case of breastfeeding women, 16 (50.0%) of 32 breast-

feeding women indicated that they would receive the Tdap  

(Table 5). The most common reason for deciding to receive 

the Tdap in the future was the recommendation of a health-

care provider (n = 8, 50.0%), which was also the reason why 

pregnant women received the vaccination. In contrast, the 

most common reason for not receiving the Tdap was concern 

about its harmful effects on a breastfeeding child (n = 8, 

50.0%). 

In the univariate analysis, factors associated with the deci-

sion to receive the Tdap in the future were a positive thinking 

toward the ectiveness of vaccination (P < 0.01), knowledge of 

Table 3. Future plans for Tdap vaccination and reasons for vaccination 
(women of childbearing age excluding pregnant and lactating women)

Total, 
N = 361 (%)

Plan to receive Tdap in the future 122 (33.8)

   Reason for plan to receive Tdapa 

Recommendation from a healthcare provider   38 (10.5)

Media promotion 10 (2.8)

Recommendation from a neighbor 13 (3.6)

Perception on risk of pertussisb   58 (16.1)

Poor health   8 (2.2)

Others 13 (3.4)

Plan not to receive Tdap in the future 235 (65.1)

   Reason for plan not to receive Tdapa

Lack of knowledge on pertussisb 127 (35.2)

Lack of recognition of Tdap for adults 145 (40.2)

L ack of recommendation from a healthcare 
provider

  54 (15.0)

Concern about efficacy of Tdap   7 (1.9)

Fear of injection   8 (2.2)

Expense   3 (0.8)

Lack of time   3 (0.8)

Concern about adverse reaction   3 (0.8)

Harmful effect to fetus in the future 3 (0.8)

Othersc 4 (1.1)
aIn order of importance of multiple responses.
bMost important factor selected by respondents.
cTwo respondents had already received Tdap vaccination.

Table 4. Future plans for Tdap vaccination and reasons for vaccination 
(pregnant women)

Total, 
N = 107 (%)

Plan to receive Tdap after labor  33 (30.8)

   Reason for plan to receive Tdapa

Recommendation from a healthcare providerb  17 (15.9)

Media promotion  5 (4.7)

Recommendation from a neighbor  2 (1.9)

Perception on risk of pertussis  14 (13.1)

Poor health  2 (1.9)

Others  5 (4.6)

Plan not to receive Tdap after labor  73 (68.2)

   Reason for plan not to receive Tdapa

Lack of knowledge on pertussisb  48 (44.9)

L ack of recognition of Tdap for adults  41 (38.3)

L ack of recommendation from a healthcare 
provider

 22 (20.6)

Concern about efficacy of Tdap 3 (2.8)

Fear of injection 2 (1.9)

Expense 2 (1.9)

Lack of time 2 (1.9)

 Concern about adverse reaction 6 (5.6)

Harmful effect to breastfeeding child 7 (6.5)

Othersc 2 (1.8)

Pl an to receive Tdap after finishing breastfeedingd

   Yes 45 (42.1)

   No 56 (52.3)
a In order of importance of multiple responses. 
b Most important factor selected by respondents.
cTwo respondents had already received Tdap vaccination.
dSix respondents did not answer
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pertussis (P  = 0.02), and awareness of the necessity of Tdap 

vaccination for adults (P < 0.01) (Table 6). Used factors were 

previous history of childbirth, education, income, number of 

underlying disease, positive thinking on effectiveness of the 

vaccine, concern on the vaccine safety, perception on pertus-

sis, awareness of Tdap, recommendation from obstericians or 

gynecologists. In the multivariate analysis, statistically signifi-

cant factors associated with the intention to receive Tdap in 

the future were a positive attitude toward the effectiveness of 

vaccination (OR: 1.80; 95% CI: 1.20 to 2.72, P<0.01) and aware-

ness of the necessity of Tdap vaccination for adults (OR: 3.36, 

95% CI: 1.94 to 5.08, P < 0.01).

Out of a total of 500 respondents, 238 (47.6%) women an-

swered that they would recommend the Tdap vaccination for 

their family.

Discussion

Of the women of childbearing age, those who had previously 

received Tdap accounted for only 0.08 % (n = 4) of all respond-

ers in this study, in spite of the recent substantial rise in the 

cases of pertussis reported in Korea.

 The majority of pertussis cases, hospitalizations, and deaths 

occur in infants aged ≤ 2 months of age, who are too young to 

be vaccinated [7]. In Korea, the most common age groups af-

fected by pertussis during 2010–2011 were those aged < 3 

months and ≥ 15 years; intrafamilial transmission was com-

mon among these groups [9]. Considering that infants aged 

< 3 months usually stay at home and have no interaction with 

others besides their immediate family members, conducting a 

sensitive and timely examination of the asymptomatic or 

atypical symptomatic family members should be a public 

health priority [14]. Pertussis vaccination is the most effective 

strategy to reduce morbidity and mortality due to pertussis 

[15]. Therefore, the cocooning strategy, which involves immu-

nizing all household and key persons in close contact with the 

newborns, with the Tdap, is suggested [16]. Usually, mothers 

are the key persons in contact with newborns, and therefore, 

Tdap vaccination for all women of childbearing age is very im-

portant for reducing morbidity and mortality due to pertussis 

among infants aged < 3 months. 

In infants, maternal vaccination can prevent infections ac-

quired during delivery through the placenta, until immunity is 

induced by active immunization. The Tdap should be admin-

istered to all pregnant woman on the basis of an assessment 

of its benefits versus its risks [17-19]. Several studies on the di-

rect protection of infants by neonatal monovalent acellular 

pertussis vaccination reported that the vaccination could sig-

nificantly increase the level of immunoglobulin G (IgG) anti-

body against pertussis antigen, but it also could result in inter-

ference in the development of immunity against hepatitis B 

and Haemophilus influenza type B [20-22]. Therefore, the cur-

rent ACIP recommendation is to administer the Tdap to un-

vaccinated pregnant women in the third or late second (after 

20 weeks gestation) trimester [7]. In Korea, there isn't any per-

tussis outbreak in these days. It is recommended that previ-

ously unvaccinated women of childbearing age receive the 

Tdap before pregnancy and postpartum Tdap vaccination is 

recommended for previously unvaccinated pregnant women. 

In the case of a pertussis outbreak, it is recommended that un-

Table 5. Future plans for Tdap vaccination and reasons for vaccination 
(breastfeeding women) 

Total, 
N = 32 (%)

Pl an to receive Tdap during breastfeeding 16 (50.0)

   Reason for plan to receive Trapa

      Recommendation from a healthcare providerb    8 (50.0)

      Media promotion    3 (18.8)

      Recommendation from a neighbor    4 (25.0)

      Perception on risk of pertussis    2 (12.5)

      Poor health 0 (0.0)

      Others 0 (0.0)

Pl an not to receive Tdap during breastfeeding 16 (50.0)

   Reason for plan not to receive Trapa

Lack of knowledge on pertussis    6 (37.5)

Lack of recognition of Tdap for adults    8 (50.0)

L ack of recommendation from a healthcare 
provider

   6 (37.5)

Concern about efficacy of Tdap 0 (0.0)

Fear of injection 1 (6.3)

Expense 0 (0.0)

Lack of time 0 (0.0)

Concern about adverse reaction 1 (6.3)

Harmful effect to breastfeeding childb    8 (50.0)

Others 1 (6.3)

Pl an to receive Tdap vaccination after finishing 
breastfeeding

      Yes 18 (56.3)

      No 14 (43.7)
aIn order of importance of multiple responses.
bMost important factor selected by respondents.
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vaccinated pregnant women receive the Tdap. Additionally, 

Tdap vaccination is recommended for all adults who are in 

frequent contact with infants aged < 1 year and family mem-

bers who have neonates [8].

Despite the very low Tdap vaccination rate (0.04%) among 

women of childbearing age, all women who had received the 

vaccine had been advised to receive it by their healthcare pro-

vider, and 2 women (50.0%) were advised by their obstetrician 

or gynecologist. A recommendation from the healthcare pro-

vider was the leading factor influencing women of childbear-

ing age to receive the Tdap vaccination. However, only 20 of 

the 500 women of childbearing age who visited the Depart-

ment of Obstetrics and Gynecology received a recommenda-

tion for Tdap vaccination from their obstetrician or gynecolo-

gist. Education and a recommendation from an obstetrician 

or gynecologist about Tdap vaccination for women of child-

Table 6. Factors associated with the decision to take the Tdap vaccine in the future

Yes (n = 171) No (n = 329)
Total 

(n = 500)
P-value Odds ratio

Confidence 
interval 

Previous history of childbirth

Yes    71 (41.5) 164 (49.8) 235 (47.0) 0.089 0.67 0.40-1.10

No 100 (58.5) 165 (50.2) 265 (53.0)

Education

Elementary school graduate    0 (0.0)   1 (0.3)   1 (0.2)

Middle school graduate    0 (0.0)   1 (0.3)   1 (0.2) 0.608 0.68 0.41-1.12

High school graduate    42 (24.6)   84 (25.5) 126 (25.2)

University graduate 129 (75.4) 243 (73.9) 372 (74.4)

Income (Korean Won per month)

< 2 million  17 (9.9)   46 (14.0)   63 (12.6)

2-2.99 million    43 (25.1)   60 (18.3) 103 (20.6)

3-3.99 million    38 (22.2)   78 (23.8) 116 (23.2) 0.810 0.58 0.20-1.64

4-4.99 million    24 (14.0)   61 (18.6)   85 (17.0)

> 5 million    49 (28.7)   83 (25.3) 132 (26.5)

Number of underlying disease

  0 152 (35.1) 281 (85.4) 433 (86.6)

  1 16 (9.4)   46 (14.0)   62 (12.4) 0.538 0.72 0.39-1.34

  2   3 (1.8)   2 (0.6)   5 (1.0)

Positive thinking on the effectiveness of the vaccine

  Yes 123 (71.9) 195 (59.3) 318 (63.6) < 0.01 1.83 1.20-2.79

  No   48 (28.1) 134 (40.7) 182 (36.4)

Concern on the vaccine safety

 Yes    2 (1.2)   5 (1.5)    7 (1.4) 0.704 0.70 0.11-4.34

  No 169 (98.8) 324 (98.5) 493 (98.6)

Perception on pertussis

  Yes   36 (21.1)   42 (12.8)   78 (15.6) 0.512 1.20 0.69-2.08

  No 135 (78.9) 287 (87.2) 422 (84.4)

Awareness of Tdap 

  Yes   38 (22.2) 26 (7.9)    64 (12.8) < 0.01 3.06 1.69-5.57

  No 133 (77.8) 302 (92.1) 435 (87.2)

Recommendation by doctora

  Yes   9 (5.3) 11 (3.4) 20 (4.0) 0.843 1.11 0.41-2.99

  No 162 (94.7) 317 (96.6) 479 (96.0)
aObstetricians and gynecologists.
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bearing age are necessary before and after pregnancy. The 

most common and important reason for not receiving the 

Tdap was the lack of information about the Tdap. Thus, it is 

important for the obstetrician or gynecologist to provide infor-

mation about the necessity of receiving a Tdap and to recom-

mend it actively. 

One hundred seventy-one (34.2%) women replied that they 

would receive the Tdap in the future. The perception on risk of 

pertussis infection (n = 75, 43.9%) and a recommendation 

from a healthcare provider (n = 64, 37.4%) were the most com-

mon factors for receipt of the Tdap. In contrast, 329 (65.8%) 

respondents answered that they did not plan to receive the 

vaccination in the future, because they were unaware of per-

tussis and the Tdap vaccination (n = 276; 55.8%). The majority 

of women did not know that pertussis was a vaccine-prevent-

able disease, although they knew that it was an infectious dis-

ease. It is possible that women might not feel the need to be 

vaccinated because they do not recognize the risk of pertussis 

infection. In fact, in the multivariate analysis of factors associ-

ated with Tdap vaccination plans, the statistically significant 

factors were general reliance on knowledge about vaccine ef-

fectiveness (OR: 1.80, 95% CI: 1.20 to 2.72) and awareness of 

the necessity of Tdap adults (OR:  3.36, 95% CI: 1.94 to 5.08). 

Concern about the adverse reaction of the vaccine was not an 

important factor for the decision of receiving the Tdap. There-

fore, as a factor affecting the decision to receive the Tdap, gain-

ing knowledge about the Tdap was more significant than hav-

ing very little knowledge about pertussis. 

The results of this study suggest that the major obstacles to 

increase the rate of Tdap vaccination among women of child-

bearing age are both unawareness about pertussis and Tdap 

and the lack of recommendation from a healthcare provider. 

Of the 500 respondents, 171 (34.4%) women decided to re-

ceive the Tdap. A recent study conducted to assess the deci-

sion-making process of women who accepted or declined re-

ceiving postpartum pertussis vaccination revealed 53% 

acceptance of vaccination among Taiwanese women [23]. To 

improve the Tdap vaccination rate among women of child-

bearing age, it is important that healthcare providers, includ-

ing obstetricians and gynecologists, thoroughly brief women 

of childbearing age about the disease burden of pertussis for 

infants and actively recommend the Tdap. 

This study had several limitations. First, the participants did 

not represent the entire population of women of childbearing 

age, as only those who visited the university hospital were re-

cruited. Second, vaccination histories could be inaccurate be-

cause they were based on self-reporting without any confir-

mation from medical records. 

In conclusion, the rate of Tdap vaccination among women 

of childbearing age is very low in Korea. To improve this vacci-

nation rate, a recommendation from a healthcare provider 

and education of pertussis and the Tdap are important.

Supplementary material

Supplementary data regarding one questionnaire of survey 

can be found with this article online http://www.icjournal.

org/src/sm/ic-45-217-s001.pdf.
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