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Abstract 

 Pertussis rates continue to increase despite vaccination recommendations. To increase 

knowledge of pertussis and increase Tdap vaccination rates in older adults, we created an 

educational presentation and survey tools to assess participant beliefs about pertussis. Participants 

were educated with a 10-minute presentation and offered free vaccine. As a result of this program 

and the convenience of having the vaccine on-site, vaccination efforts were successful, with 98.7% 

of respondents feeling that education was important to their health. Health care providers can help 

increase vaccination rates in this population by utilizing educational outreach and ensuring ready 

access to vaccinations.	
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 Erroneous medical information believed by the public is not only dangerous, it could also be 

deadly. A current public misconception perceives whooping cough, also known as pertussis, as 

simply a childhood illness with no risk to adults. The misunderstanding of the impact of this disease 

may account for the estimated 16% vaccination rate for eligible adults for a tetanus, diphtheria, and 

acellular pertussis (Tdap) booster (1). Despite the availability of vaccines, pertussis rates continue to 

rise in the United States (2-4). Immunity after the initial childhood pertussis vaccine series is not 

lifelong, leaving adults vulnerable to pertussis if they are not vaccinated with a Tdap booster (2). In 

addition, an aging adult population, and a low adult vaccination rate, means herd immunity from 

pertussis has decreased (5).  

Disease 

 Pertussis, also known as the 100-day cough due to the length of illness and lingering 

symptoms, is a respiratory illness caused by the gram-negative bacteria Bordetella pertussis. The 

pathogen is spread via aerosolized air droplets from the cough or sneeze of an infected person. The 

incubation period averages seven to 10 days. The disease manifests in three stages. The catarrhal 

stage is often mistaken for a common cold, with symptoms of a slow onset of mild cough, 

rhinorrhea, sneezing, and low-grade fever (lower than 38.3°C) lasting for one to two weeks. In the 

paroxysmal stage, the cough becomes more violent, leading to coughing spasms which are each 

followed by a deep inspiration and in children, a characteristic “whoop” sound. The cough may be 

forceful enough to cause vomiting after a coughing spell, known as post-tussive emesis. This stage 

typically lasts one to six weeks. The final convalescent stage consists of gradually disappearing 

coughing spasms. Symptoms may not fully abate for up to six months. Subsequent respiratory 

infections in the following months can cause reoccurrence of the paroxysmal spasms (6). 

 Although pertussis can affect persons of all ages, it is most severe in very young children 

and older adults (6). Young infants are vulnerable to major complications, such as apnea, hypoxic 



	 4

seizures and death (7). In older adults, the most common complication is a secondary bacterial 

pneumonia, which is also the most common cause of pertussis-related death (6). Less severe 

complications include anorexia, dehydration, weight loss, ear infections, temporary insomnia, 

lumbago and exhaustion (6,7). The disease can lead to worse sequelae including urinary 

incontinence, epistaxis, hernia, rectal prolapse, atelectasis and lumbar disc hernations. In severe 

cases, the patient may suffer rib fractures, pneumothorax, or subdural hematomas (6,8). Symptom 

severity may necessitate hospitalization and require supplemental oxygen or intensive care, 

including intubation and ventilator support (9). As the illness has harsh consequences for both age 

groups, the aim of pertussis vaccination in adults is two-fold: first, to prevent disease and 

comorbidities in adults, and second to prevent transmission of cases from adults to an infant and 

decrease risk of disease sequelae (10).  

 Pertussis rates tend to naturally rise and wane every five years, yet the U.S. continues to 

have a high annual incidence. In 2010, 27 pertussis-related deaths occurred, of which three were 

adults aged 55 and over (2). The CDC reported 16,858 cases in all age groups in the year 2011, 

which was the highest rate since 1960 (11). For the year 2013, the provisional data estimates 24,231 

cases, with 5,086 being adult cases (4). 

 Reported case numbers are misleading, as there is a 5:1 ratio of asymptomatic to 

symptomatic pertussis cases in adults 15 years of age and older (12). Pertussis is diagnosed by 

clinical presentation and laboratory testing; however, providers often do not recognize or test for the 

illness because adults often have fewer symptoms (13). The most specific test is culture; however 

for accuracy, must be obtained in the first three to four weeks of illness (6). The adult patient is 

typically diagnosed with an upper respiratory infection, requiring multiple provider visits to obtain a 

correct diagnosis. This delays proper treatment, increases exposure rates, and prevents 

administration of prophylactic medications for close patient contacts (3). High incidence in adults 
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can be detrimental to the health of the community, as it is estimated 36% of infant cases result from 

casual contact with a community or family member (14).  

 Pertussis has financial repercussions; adults may miss multiple days of work due to illness. 

Although pertussis is often treated on an outpatient basis, symptom severity may lead to emergency 

department (ED) visits or require inpatient hospitalization. The mean cost for a pertussis-related 

hospital stay is estimated at $9,130 (range $520-$507,697), with an average length of stay of 3.4 

days (9). The cost of Tdap vaccine, depending on federal funding versus private pay, can vary from 

$31.06 to $60-100 per dose, not including an administration fee (15,16). Even with these costs, the 

act of vaccination appears to be a cost-effective intervention compared to the cost of the illness. 

Vaccination of parents of newborns and all adults with a Tdap booster has been found to provide 

substantial cost savings of nearly $1million per year (16).  The Patient Protection and Affordable 

Care Act (ACA) now requires group and individual insurance plans to provide all Advisory Council 

on Immunization Practices (ACIP)-recommended vaccines with no co-payment from the insured 

(17). Certain grandfathered insurance policies, including Medicare, are not required to cover 

vaccinations, which leaves the older adult to pay for the vaccine out of pocket (18).  

Vaccination 

 To combat this health crisis, the ACIP currently recommends that all persons aged 7 and up 

receive a one-time Tdap booster. Pregnant women are to receive a Tdap booster between 27-36 

weeks with each pregnancy, regardless of previous immunization status or interval from last Tdap 

dose, or in the immediate post-partum period if not previously vaccinated. One strategy utilized to 

increase herd immunity against pertussis is cocooning. Cocooning is defined as vaccinating all close 

contacts of a child younger than 12 months of age in an effort to protect the child from contracting 

pertussis (19). Most cases of infant pertussis are linked to an adult source, including the mother and 

other close relatives, such as grandparents, pose a significant risk (14). All close contacts of the 
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infant should also receive a booster at least two weeks prior to infant contact, as seroconversion post 

vaccination does not occur until, at minimum, two weeks (10).  

 Prior to 2012, the Tdap vaccine was recommended only for those younger than the age of 65 

(20). After evaluating the safety of both brands of Tdap vaccine in those 65 years of age and older 

during the 2010 California pertussis outbreak, it was found the side effect profile and risk of adverse 

reactions of Tdap vaccine were similar compared to the Td vaccination in the same age group (21). 

This led to the 2012 recommendation for adults of all ages to receive a one-time Tdap booster (20). 

Currently licensed adult Tdap vaccine products include Adacel (Sanofi Pasteur, Toronto, Canada) 

and Boostrix (GlaxoSmithKline Biologicals, Rixensart, Belgium). Adacel is licensed for adults aged 

11-64, while Boostrix is licensed for all patients aged 10 and up. With the outbreak in 2010 and 

continued high numbers of pertussis cases, ACIP has recommended providers never miss an 

opportunity to vaccinate adults against pertussis, and has approved an off- label recommendation 

for Adacel to be used in those aged 65 and older if Boostrix is not available (20).  

For increased vaccination efforts to be successful, education on the benefits of vaccine and 

vaccine access are imperative. In interviewing 52,582 U.S. non-institutionalized adults, Tdap 

vaccination rates were identified as the lowest in those aged 50 to 64 (22). This indicates a large gap 

in coverage in those who are likely to be grandparents, aunts, or uncles to young children. It is 

important to note that because adults over the age of 65 were not included in the ACIP Tdap booster 

recommendation until 2012, many adults in this age group may not be aware of the need for 

vaccination (20). 

Older Adults 

Immunizations play an important role in the chronic health state of older adults. 

Immunosenescence is defined as the age-related change and decline in immune function, 

characterized by reduced humoral and cell-mediated immunity (23). Although immunity is 
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decreased, older adults do have an increased inflammatory response when the immune system is 

stressed, which may be an additional factor in the development of chronic diseases (23). By 

vaccinating older adults, there is less likelihood of inflammatory response that would occur if 

exposed to the vaccine-preventable illness (24). Vaccine efficacy does decline with age, possibly 

due to a nutritional deficit, but this has not been found to affect the response to the tetanus booster 

vaccination (25). 

There is little in the literature regarding older adults and Tdap, however, information 

obtained from influenza and pneumococcal studies can be applied. Patients taking medications due 

to a chronic condition, who received recommendation for a vaccine from a provider, or who had 

viewed advertisements from a national immunization campaign were more likely to accept a 

seasonal influenza vaccination (26). When the cost of vaccine was subsidized, 85% of adults older 

than age 65 not living in a care facility accepted an influenza vaccination. (26). There is a decreased 

vaccination rate in women and immigrants, emphasizing a knowledge gap and the need for 

education in these populations (27). The 2008 National Immunization Survey (NIS) identified lack 

of knowledge as a large barrier to vaccinating older adults, with mention of the improbability of an 

increase in the immunization rate without an increase in public knowledge of Tdap and pertussis 

severity (28).  

Adults are not perfect learners, retaining only 10% of what is heard, and 75% of what is 

seen, but retaining 90% if both senses are utilized in education. A combination of strategies should 

be utilized for teaching of the older adult (29). Use of a one-page, low-literacy level informational 

sheet has been shown to increase provider discussion and vaccine acceptance of pneumococcal 

vaccine in adults aged 60 and over (30). Patient education and offering of vaccine in the same visit 

can increase vaccine acceptance in pregnant women for influenza vaccination (31).  
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 There is little in the literature regarding Tdap vaccination programs solely for the older 

adult, as many have focused on pneumococcal or influenza vaccination. Many studies focused 

solely on Hispanic and white populations, indicating more research is needed on the approach to 

other cultures about vaccination. This pilot study addressed these factors by educating older adults 

in community settings. The purpose of this pilot project was to contribute to the knowledge base of 

pertussis as a disease in those aged 50 and older. The secondary intent was to increase Tdap 

vaccination rates in this same population.   

Methods 

 For this study, a non-experimental survey method design was used. A 10-question pre-and 

post-survey was created to investigate the participants’ knowledge and attitudes concerning 

pertussis before and after an educational program. The tool was written at an eighth grade literacy 

level and evaluated by two Creighton University (CU) faculty for readability and content.  

The federal immunization grant program, also known as “section 317” or “317 funding”, is a federal 

grant program to all 50 states for purpose of promoting immunization. Each state is able to allocate 

the funds based on need for vaccine programs within the state. The majority of allocated funds 

finance routine childhood immunizations, with the small remainder for adolescent and adult 

vaccinations (32).  The Douglas County Health Department (DCHD) was approached to assist with 

vaccines, after learning the department had received discretionary 317 funding from the state of 

Nebraska. The funds were allocated for Tdap vaccine for adults over the age of 19 who were 

uninsured or underinsured. The DCHD agreed to provide staff and vaccine at the educational sites. 

The participants would not be required to attend the education to receive the Tdap, and vaccine 

access was kept in a close but separate location to minimize coercion. The project was approved by 

the biomedical review board of the CU institutional review board (IRB). 
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 Participants were recruited from two sites, an intercultural senior center serving primarily 

Hispanic older adults and a Baptist church. The pastor of the Baptist church requested the primary 

investigator (PI) be present for questions proposed by parishioners after church services the Sunday 

prior to the presentation, and determined the presentation time. Handouts from the Immunization 

Action Coalition were provided during this time, separate from the presentation. Senior center 

participants were notified of the presentation by a notification on the monthly calendar. There was 

no active recruitment at either location. 

 On the day of the presentation, each participant received an informational letter, pre-survey, 

post survey, three informational handouts, and a postage-paid postcard. Two handouts discussed 

cocooning, and one discussed adult pertussis. All documents were offered in English or Spanish. 

 A 16-slide presentation, approximately 10 minutes in length, was offered. A Spanish 

interpreter provided by the PI was on site at the intercultural senior center. A Burmese interpreter 

was provided by the senior center. The presentation discussed a brief history of pertussis, adult 

symptoms, a video of a hospitalized adult and infant with pertussis, vaccination components, 

vaccination recommendations, cocooning, infant symptoms, and a brief discussion of disease in the 

older child. After the presentation, an opportunity to receive a Tdap vaccine from the health 

department was offered, with instructions to give the postcard to the health department staff or mail 

to the PI if he or she received a Tdap vaccination at this time or in the future.  

Results 

 Descriptive statistics of nominal data and McNamara’s paired chi-square test were 

completed utilizing SPSS version 21.0 for Mac. A total of 32 participants participated in the two 

presentations, with 27 adults accepting vaccination. In addition, seven accepted vaccination without 

attending the presentation. Reasons given on the survey for non-vaccination were prior vaccination 

or preferring to see own medical provider. Unfortunately, no participants attended the presentation 



	 10

at the church location; however, one person did receive a vaccine. The following data are in 

reference to surveys completed at the community center (n=32). 

 Demographics 

 The ethnicities represented in the sample were Hispanic (65.1%) and Asian (28.1%), with 

6.4% opting to not answer. Vaccine acceptance within the past year was 62.5%, 59.4% of which 

was influenza vaccination. The remainder were unaware of the name of their last received 

vaccination (31.3%). The overall pertussis vaccination rate was low at 12.5%. Additional results 

include those unaware of vaccination status (12.5%), current contact with infants (46%), and never 

being asked to receive a Tdap vaccine prior to being in contact with a newborn infant (75%). 

 Baseline Knowledge 

 When asked why the participant had not previously received a Tdap vaccination, 43.8% 

reported being unaware of the vaccine, 6.4% had transportation issues, and 6.4% indicated they did 

not believe vaccination is important. Belief of pertussis existence in the U.S. was 53%, and 84% 

believed pertussis could be a severe illness. Belief in vaccine necessity was low, as 12.5% felt it 

was not important to be vaccinated as an adult to protect infants, and 6.3% felt it not necessary to 

vaccinate to protect themselves 

 Educational Outcomes 

 In post-education surveys, belief in pertussis as a severe illness increased to 90.6%, with 

only one participant saying no. Belief regarding adult vaccination was important for adults 

increased to nearly 100%. The percentage of those who did not feel vaccination was important for 

infant protection decreased to 3.1%. All who completed surveys felt the educational presentation 

was important to their own and their families’ health. Only one participant felt the education did not 

increase their personal knowledge about pertussis. There was not significant difference in those who 

felt pertussis existed in the U.S. versus those who did not and vaccine acceptance rates (p= 0.05, 
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result 0.071) or vaccine acceptance rates in participants asked to be vaccinated prior to being around 

an infant and those who had not (p= 0.05, result 0.00). 

 Tdap Acceptance 

 Participants were invited to receive a vaccine that day, with a 78% acceptance rate. If the 

participant was not vaccinated that day, 71.9% reported being willing to go to another source, such 

as a pharmacy or health care provider office. Reasons for not wanting to go to an outside source 

included cost (9.4%), transportation (6.3%), prefer to see their own provider (9.4%), and having 

already received the vaccine (3.1%). 

 Limitations 

 The sample size was small (n1=39 and n2=1). The two sites were not comparable in size, 

participation, or demographics. The church participation may have been altered from the pre-

presentation visit from the PI. During this time, many questions arose regarding pertussis as a 

disease; and receiving information that the parishioners may have felt would be repeated during the 

presentation. The timing of the event (4:00 p.m.) may have precluded many being able to attend due 

to work hours. The DCHD nursing staff was also restricted to more rigid time availability due to 

state vaccine handling requirements and other clinic duties. Multiple presentations being offered 

after church services to increase convenience, along with on-site vaccination at the same time, may 

have proved to be more successful. At the Intercultural Center, a Burmese interpreter was on-site; 

however, the educational handouts were available only in English and Spanish, causing a lack of 

educational reinforcement with these participants. There were not data collected as to why persons 

elected not to attend the presentations, which could have been helpful in planning future 

immunization efforts. Not every question was comparable between the pre- and post-survey, which 

prevented further assessment of the effect of the education. 
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Discussion 

 The results did not offer comparative findings suggesting which factors increase the 

likelihood of vaccine acceptance, as the majority were vaccinated on-site. Further studies to assess 

whether efforts would be successful without easy access to the vaccine may offer better insight into 

factors affecting older adult vaccine acceptance. Research sites should be similar in population and 

attendance to allow for better comparison. Assuring a more convenient time for a presentation based 

on the preferences of the site would also help increase participation and success of 

education/vaccination efforts. 

 Between the two sites, seven persons elected to receive the vaccine without the offered 

education. This suggests easy access to vaccination is a key factor to increasing vaccination rates in 

the older adult. The local health department going into the community to provide vaccinations on-

site proved successful. Any future programs will require discussion with community vaccine 

providers to ensure the efforts are cost effective and provide a high yield for the time expenditures.  

 The participants were eager to learn about the topic. One participant thanked the PI for 

“taking the time to care about us (the participants) and teach us.” Future endeavors should be aimed 

at providing education to this age group, and if possible, the education should include means to 

educate a variety of learners (verbal, visual, and written). Nurses and nurse practitioners can help to 

increase immunization rates in the older adult population and increase herd immunity for the public 

by being well informed about vaccine recommendations, insurance reimbursement, and screening 

adults to determine the necessity of the vaccine. 
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