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Pertussis is a vaccine preventable respiratory infection.
Young infants are at high risk of developing severe
complications from infection. Despite high rates of pediatric
vaccine uptake, there continues to be increases in pertussis
cases, likely due to waning immunity from childhood vaccine
and increased transmission through adults. Currently,
pertussis booster vaccine (Tdap) is recommended for
unimmunized adults and for women in the third trimester of
each pregnancy; yet adult Tdap coverage remains low.
Administering Tdap vaccine at non-traditional vaccination
clinics and at sites where adults are accessing care for their
children are effective in improving adult Tdap uptake. While
most are willing to receive vaccine when recommended by
their provider, lack of provider recommendation is a major
obstacle to immunization. Future studies to understand
barriers to provider vaccine recommendations need to be
undertaken to develop interventions to improve adult Tdap
vaccine uptake and reduce pertussis infection in the
susceptible population.

Background

Pertussis is a highly contagious, vaccine-preventable respira-
tory infection caused by the gram-negative bacilli, Bordetella per-
tussis. While symptoms of adult infection may range from
asymptomatic disease to a protracted coughing illness with sub-
conjunctival hemorrhages, weight loss, urinary incontinence, syn-
cope, and rib fractures, young infants are at the highest risk of
developing severe complications, such as apnea, pneumonia, seiz-
ures, and death.1,2 Despite widespread use of pertussis vaccine in
US children, with 83% of children aged 19–35 months having
received 4 doses of DTaP (diphtheria-tetanus-acellular pertussis)
vaccine in 2013, outbreaks of pertussis infection continue to
occur.3

Worldwide, there are approximately 16 million pertussis
cases, and 195,000 pediatric pertussis deaths each year.4 In the
pre-vaccine era, over 100,000 cases occurred in the United States
annually, with most cases documented in children.5 Given the
lack of sensitive diagnostic testing and reporting of infection at

this time, these numbers are likely a gross underestimate of true
disease occurrence, which may have exceeded a million cases per
year. During this period, children represented the major source
of transmission of infection, while adults maintained immunity
through regular exposure to pertussis from infected children in
the community. Following the introduction and widespread use
of whole cell pertussis vaccines in the pediatric population in the
1940s, cases of pertussis infection declined dramatically, with a
nadir of 1,010 cases reported in 1976.5,6 As a result of the immu-
nization program, vaccinated children were protected from infec-
tion, so there was less exposure to pertussis in the community,
and therefore less boosting of adolescent and adult immunity
through natural infection or natural re-exposure to the pathogen.
As immunity from both natural infection and childhood vaccina-
tion waned, an increase in proportion of pertussis cases were seen
in adults and adolescents, who have now become the major
source of transmission of infection to susceptible young
infants.7,8

Since the 1980s, there has been a gradual increase in reported
pertussis cases in the US, with cyclical peaks observed every
3–4 years, particularly among the adolescents and adults.9-14 In
2012, alone, 48, 277 cases of pertussis were reported to the Cen-
ters for Disease Control and Prevention (CDC), the highest
number of cases reported in one year since 1955.15

This resurgence in pertussis, with high pre-school pertussis
vaccine coverage, is primarily thought to be due to waning
immunity and persistent transmission of infection by adolescents
and adults, confirming the need for booster vaccines for this pop-
ulation.11,12,16 Other factors that contribute to the increased rates
of reported pertussis cases include better provider awareness of
infection manifestations beyond infancy, improvement in diag-
nostic testing with the advent of PCR, and potential changes in
antigenic and genotypic characteristics of circulating B. pertussis
strains.5,7,11 The importance of pertussis prevention in adults is
2-fold: vaccination programs in this population are a cost effec-
tive method to reduce disease-associated morbidity and to
decrease possible transmission of infection to young infants who
are at risk for severe complications.13,17-20

Vaccine Recommendations

In 2005, 2 tetanus-diphtheria-acellular pertussis (Tdap)
booster vaccine formulations were licensed and recommended in
the United States for adolescents. In 2006, the recommendation
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was expanded to include adults younger than 65 years, particu-
larly for those in contact with infants younger than 12 months of
age.21,22 Despite this recommendation, by 2008 only 5% of
adults were estimated to have received a Tdap vaccine.23 In
2010, the Advisory Committee on Immunization Practices
(ACIP) recommended that unimmunized adults older than
65 years who have contact with infants younger than 12 months
should also receive a Tdap booster, while those without infant
contacts may receive vaccine.24 Two years later, this recommen-
dation for Tdap booster was modified to include all unimmu-
nized adults over 65 years of age, regardless of infant contact.25

Yet, in 2013, adult Tdap vaccine coverage rate was estimated to
be only 17.2% overall, with coverage for adults 19–64 years liv-
ing with an infant younger than 1 year at 29.4%.26

As the majority of the infant pertussis cases are transmitted
from a parent or sibling, the initial 2006 US ACIP recommenda-
tion also included immunizing women prior to pregnancy and
immunizing all household contacts of newborn infants who have
not yet received Tdap vaccine. The rationale for immediate post-
partum vaccination is meant to indirectly protect the newborn
from infection, a strategy known as ‘cocooning’.21,27 In 2011,
the ACIP recommended that Tdap vaccine be administered to
unvaccinated pregnant women, in addition to vaccinating house-
hold contacts who had not yet been immunized.28 Subsequently,
it was found that, in healthy non-pregnant adults, antipertussis
antibodies peaked one month after vaccination and then declined
over the course of 3 years.29 Similarly, infants born to mothers
who received Tdap vaccine pre-conception or early in pregnancy
did not have sufficient antibody to protect against infection.30 In
an effort to optimize neonatal protection from pertussis, the
ACIP modified the 2011 recommendation in 2012 to include
administering Tdap vaccine to women during the third trimester
of each pregnancy.15 In the 2 years following recommendation
for Tdap vaccine administration during pregnancy, Tdap vaccine
uptake in pregnant women ranged from 15 to 82%, depending
on the study.31-33 Of note, the higher Tdap vaccination rates
were seen at single center studies, and the study that showed
82% vaccine completion reported data from 5 months.

The cocooning strategy, promoted by the CDC to protect
newborns from serious complications of pertussis infection, has
been shown to be effective in some studies but difficult to imple-
ment nationwide.18,34-36 Major limitations to this strategy
include the continued risk of transmission of infection to young
infants from adolescents and adults outside the household who
would not be included in the cocooning strategy, the lack of a
platform for postpartum vaccination of newborn contacts includ-
ing funding and determining who has the responsibility to gather
and immunize the family members, and lastly, that vaccinated
adults remain susceptible to infection for 2 weeks after immuni-
zation receipt.37 On the other hand, vaccinating women during
their third trimester of pregnancy results in efficient transplacen-
tal transfer of antibodies and significantly higher infant titers at 1
month of age when compared to those born before maternal
immunization.38 Immunizing pregnant women, in combination
with the cocooning strategy is a cost-effective method to prevent
pertussis in young infants.39

Strategies to Improve Adult Tdap Vaccine Uptake

Different strategies have been explored to increase Tdap cov-
erage in adults. In particular, interventions that reduce known
barriers to adult vaccination, such as vaccine cost, lack of medical
access, inconvenience of seeking medical care for vaccine, and
lack of vaccine awareness, have proven effective in improving
adult Tdap vaccine uptake.40,41

Improving access to vaccine is one of the most widely studied
interventions to increase vaccine coverage. Vaccination clinics
outside of the traditional medical office, such as retail pharma-
cies, are a safe and increasingly common way to reach adults who
may otherwise not be immunized.42-45 These clinics offer 2 big
advantages: convenience and easy access to vaccine. Hospital-
based programs with standing orders for Tdap vaccine improve
vaccine uptake in previously unvaccinated post-partum
women.36,45,46 Adminstration of Tdap vaccine to parents with
newborns being cared for in the neonatal intensive care unit
increased vaccine uptake for parents of infants in the unit.47 Sim-
ilarly offering Tdap vaccine to infant caregivers, free of charge, in
the pediatrician’s office has been shown to be an effective method
of immunizing adults, however, this may prove to be logistically
difficult as pediatric providers consider the legal and financial
burden of administering free vaccine to adults who are not their
patients.48,49

In addition to vaccine access, Tdap attitudes also contribute to
vaccine uptake. In a 2014 study of underserved Hispanic infant
contacts in Texas, the majority of surveyed participants expressed
willingness to receive vaccine. Participants noted that their lack
of pertussis knowledge and vaccine cost were major barriers to
immunization.50

Studies clearly demonstrate the positive impact of physician
vaccine recommendations, including Tdap vaccine.51-53 In one
study of postpartum women, while most women expressed will-
ingness to receive vaccine during pregnancy if recommended by
their health care provider, only 5% and 10% report actually dis-
cussing Tdap vaccine and vaccinating household contacts, respec-
tively, with their health care provider during their pregnancy.54

The strong association between provider recommendation
and vaccine uptake is well known. Even women with negative
vaccine attitudes who had a health care provider recommenda-
tion for influenza vaccine were more likely to be immunized than
those women with positive vaccine attitudes who did not have a
health care provider vaccine recommendation.55 Yet, Silvaggio
found that only half of surveyed providers, practicing in areas of
pertussis epidemics, routinely asked adult patients about the per-
tussis vaccine.56 Similarly, 2 years after the routine recommenda-
tion for Tdap vaccine during pregnancy, while 80% of surveyed
obstetric providers in New York reported that they recommend
Tdap vaccine to their pregnant patients, one-third of the pro-
viders did not administer the vaccine in their practice.57 Kao
et al. found that obstetricians who believed that the incidence of
pertussis in adults was increased, that pertussis disease in young
infants was severe, and who understood the current recommen-
dations for disease prevention in the young infants were more
likely to intend to recommend Tdap in their obstetric practice.58

www.tandfonline.com 1745Human Vaccines & Immunotherapeutics



While not administering Tdap vaccine in obstetric practices may
act as a barrier to vaccine receipt, obstetric providers in these
practices should encourage and guide patients as to where to
receive vaccine during their pregnancy.

The evidence of waning immunity to pertussis vaccine sug-
gests the potential need to replace Td booster vaccine with Tdap
to maintain protective antibodies against infection and to reduce
pertussis burden community-wide. Given the rapid decrease of
antipertussis antibodies during the 3 years post-booster vaccine,
such a strategy will require much higher adult immunization
rates, as current rates are estimated at only 17%, and perhaps re-
thinking the time frame for which routine Tdap booster intervals
would provide the broadest public health impact.

Improved understanding of barriers to provider vaccine rec-
ommendations and administration may lead to interventions
that improve adult Tdap vaccine coverage. Academic detailing by

peer educators has been shown to improve provider immuniza-
tion knowledge and practice in small pediatric practices.59 Future
studies should evaluate the effectiveness of similar interventions
in adult health care providers in an effort to increase adult Tdap
vaccine uptake, and reduce pertussis morbidity and mortality.
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