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ABSTRACT

ur aim was to provide a better understanding of why many adults fail to receive recommended
mmunizations. Consumers (N � 2,002) and healthcare providers (N � 200) completed structured
elephone interviews concerning their attitudes and knowledge about adult vaccines and factors affecting
heir vaccination decisions. Self-reported immunization rates for tetanus, influenza, and pneumococcal
accines (which were emphasized in the surveys) were lower than goal rates set by national guidelines.
mong the most common reasons consumers gave for not receiving immunizations were lack of physician

ecommendations and mistaken assumptions (e.g., healthy people do not need immunizations). Healthcare
roviders tended to cite concerns such as side effects, fear of needles, and lack of insurance coverage as
easons consumers forego vaccination. Providers also cited practice issues, such as lack of an effective
eminder system, as barriers to increasing adult immunization rates. We conclude that a better understand-
ng of why adults do not get vaccinated is important for efforts to increase immunization rates in this broad
ge group.
 2008 Elsevier Inc. All rights reserved. • The American Journal of Medicine (2008) 121, S28 –S35
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t the beginning of the new millennium, the Centers for
isease Control and Prevention (CDC) listed immunization

s 1 of the top 10 public health achievements of the 20th
entury.1 The Advisory Committee on Immunization Prac-
ices (ACIP) of the CDC, along with other professional
rganizations, recommends immunization schedules for
hildren and adolescents2 and for adults3 and updates them
egularly. The recommendations are available to both
ealthcare professionals and the general public.

Although the US childhood immunization program has
een very successful, the same level of success has not been
chieved in adults. For example, annual influenza vaccina-
ion has long been recommended for everyone aged �65
ears and for any adult with certain chronic conditions. Yet
n a recent year in which vaccine availability was not an
ssue, only 65% of noninstitutionalized adults aged �65
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ed.2008.05.005
ears and 30% of younger high-risk adults reported receiv-
ng influenza vaccine.4 Pneumococcal vaccination also is
ecommended in these populations, but in the same year just
7% of noninstitutionalized men and women aged �65
ears and 17% of younger high-risk adults received the
neumococcal vaccine.4 In 1999, the last year that the CDC
eported rates for tetanus vaccination in adults, rates ranged
rom 36% in females aged �65 years to 71% in males aged
8 to 49 years.5

To learn why adults do not receive recommended immu-
izations, we conducted surveys of �2,000 adult consumers
nd 200 healthcare professionals in the United States. The
urveys focused on general vaccination attitudes and knowl-
dge of 3 specific vaccines recommended for routine use in
dults: tetanus, influenza, and pneumococcal vaccines.

ETHODS
he surveys were designed and conducted by Adelphi Re-
earch by Design, a healthcare marketing research firm.
here were 2 distinct populations and survey instruments, 1

or healthcare professionals and 1 for other people (hereaf-

er called “consumers”). Structured telephone interviews

mailto:dr.johnson@sanofipasteur.com
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S29Johnson et al Barriers to Adult Immunization
sing these survey instruments took place between Septem-
er 15, 2006 and October 15, 2006.

Consumers were contacted by random digit dialing. The
aller asked to speak to the person aged �19 years with the
ost recent birthday. The respondent was given the option

f conducting the interview in Spanish. The response rate,
alculated as the percentage of those contacted who agreed
o participate, was 3.1%, resulting in a population of 2,002
or the consumer study. The survey, which lasted approxi-
ately 25 minutes, solicited information about the respon-

ent’s personal immunization history, barriers or reasons
hy the respondent did not receive vaccines, the respon-
ent’s relationship with healthcare providers, and personal
emographics. Questions about personal immunization em-
hasized 3 vaccines recommended for all adults or for those
n particular age groups: tetanus vaccine, which should be
dministered routinely every 10 years; influenza vaccine,
hich is recommended annually for those �50 years or in

ertain high-risk groups; and pneumococcal vaccine, for
eople �65 years or in certain high-risk groups.3

In addition, 200 healthcare providers were randomly
ecruited from a national database of �16,000 primary care
ractices. They were contacted by e-mail or fax, and the
esponse rate was 3.5%. This population consisted of 100
rimary care physicians (50 internists, 50 family physicians/
eneral practitioners), 34 registered nurses, 33 physician
ssistants, and 33 nurse practitioners. They completed a
tructured telephone interview lasting about 45 minutes that
olicited information about their practice, their recommen-
ations for adult patients regarding vaccines (again empha-
izing tetanus, influenza, and pneumococcal vaccines), and
arriers to vaccination.

To ensure that the consumer survey results reflected a
ationally representative sample, iterative proportional fit-
ing was used to weight the consumer data to match US
ensus Bureau data for 2000 on age, ethnicity, sex, income,
ducation, and region of the continental United States. Be-
ause differences between weighted and unweighted data
ere minimal, unweighted consumer survey data are re-
orted in this article. Data from healthcare providers were
ot weighted.

Statistical significance was determined by the indepen-
ent t-test for means (assuming equal variances) and the
ndependent Z-test for proportions. At the 95% confidence
evel, calculated using a standard formula, the margin of
rror for the consumer survey was �2.2%. The smaller
ealthcare provider sample had a margin of error of �9.8%.
ignificant differences are indicated at the 95% confidence

evel (2-tailed P �0.05).

ESULTS

onsumer Survey
opulation Characteristics. The consumer survey popula-

ion was almost equally divided between men (48%) and
omen (52%). Age distribution was 17% aged 19 to 34,

6% aged 35 to 44, 20% aged 45 to 54, 20% aged 55 to 64, t
5% aged 65 to 74, and 13% aged �75. Of the 2,002
ersons in the consumer survey, 74% were non-Hispanic
hite, 7% were non-Hispanic black, 9% were Hispanic and
0% were other or gave no report.

Most respondents (82%) rated their health as good-to-
xcellent, but 20% reported having a serious or chronic
edical condition. The most common conditions men-

ioned were obesity (12%), diabetes mellitus (12%), heart
isease (10%), and chronic lung disease (9%). In the 12
onths before the survey, 20% of respondents had not

een a physician for a well-care visit and 29% had had a
ingle routine care visit; 46% had not had a sick visit.

About half (48%) of respondents worked full-time or
art-time, and 19% felt that their job put them at above-
verage risk of injury (e.g., construction, law enforcement).
pproximately 1 of 4 consumers (24%) said their job in-

reased their risk of acquiring a vaccine-preventable illness
r brought them into contact with people who were ex-
remely susceptible to illness.

Household income was �$35,000 for 30% of respon-
ents and �$75,000 for 21%. Most consumers (84%) had
ome type of health insurance; 25% received their coverage
hrough Medicare, 4% through Medicaid, and 4% through
he military or the Veterans Administration.

accine Awareness and Personal Vaccination History.
ost consumers were aware of the influenza (96%) and

etanus (90%) vaccines. Only 65% were aware of the
neumococcal vaccine, although awareness was higher in
he groups for whom this vaccine is recommended. For
xample, 85% (95% confidence interval [CI], 82% to
8%) of respondents aged �65 years versus 50% (95%
I, 46% to 53%) of those �50 years knew about the
neumococcal vaccine (P �0.001). Awareness of this
accine was 79% (95% CI, 75% to 83%) among people
ith chronic health conditions compared with 62% (95%
I, 59% to 64%) among those without chronic conditions

P �0.001), and 67% (95% CI, 61% to 73%) among
hose with increased occupational risk compared with
3% (95% CI, 49% to 58%) among those without occu-
ational risks (P �0.001).

Although most consumers were aware of the tetanus
accine, only 36% knew that adults should receive a
ooster every 10 years. Just 27% knew when they were
ext due for a tetanus immunization. Among the 533
onsumers who had received a pneumococcal vaccina-
ion, 147 were aged �65 years and had a chronic condi-
ion, and 46% of these individuals were not aware they
eeded a booster.

Most consumers (82%) believed that it is important to
eep up-to-date with immunizations, yet 34% said they
ere skeptical about receiving any type of vaccine. The

kepticism may reflect misunderstandings about vaccina-
ion; for example, 26% of respondents who were aware of
he influenza vaccine but did not receive it as recom-
ended were concerned about getting the disease from
he vaccine.
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Of the 3 vaccines surveyed, the 1 that the most consum-
rs (70%) recalled having received as an adult was the
etanus vaccine. In all, 62% of respondents reported having
ad an influenza vaccination as an adult. Rates for pneu-
ococcal vaccination for those in recommended groups
ere low: 61% among people aged �65 years and 52%

mong those with chronic illness. For all 3 vaccines, the
elf-reported rates of vaccination were higher among at-risk
roups for whom each vaccine is recommended (Figure 1).

easons for not Receiving Vaccines. Most consumers
79% to 85%, depending on the vaccine) indicated that they
ere likely to receive a vaccination if their healthcare pro-
ider recommended it. However, when given a list of pos-
ible reasons for not being immunized, 51% of consumers
ho were aware of the tetanus vaccine but had not received

t, chose: “Doctor hasn’t told me I need it.” This explanation
as selected by 38% with regard to the influenza vaccine and
7% with regard to the pneumococcal vaccine (Figure 2).
mong consumers who knew of the vaccines, “Don’t
now when to get it” was cited as a reason for not having
vaccination by 37% of consumers for tetanus immuni-

ation, by 21% for influenza immunization, and by 26%
or pneumococcal immunization.

The most consistent reason for not receiving a vaccine
as the belief that a healthy person does not need it (60% or
1%, depending on the vaccine). Concern about side effects
as cited by 22% of consumers as a reason for avoiding

etanus immunization, by 43% for influenza immunization,
nd by 40% for pneumococcal immunization.

Other frequently selected explanations for not receiving
accinations were specific to the particular vaccine. The
ost common reason for not having a recent tetanus vaccine
as the belief that it was necessary only when an injury
ccurred, an explanation chosen by 74% of respondents. For
nfluenza vaccination, 59% cited a short supply which
hould be used by others who need it more—despite widely
isseminated predictions of ample vaccine supply at the
ime of the survey.

Financial concerns were not a deterrent to immunization
or most consumers. “No, this is not a reason” was the
esponse to “Costs too much” by 80% to 82% of consumers
s an explanation for not having each of the 3 immuniza-
ions. Only 14% to 17% of respondents stated that they
ailed to receive 1 of the 3 vaccines because their insurance
id not cover it. When asked whether they would probably
eceive a vaccine if their out-of-pocket costs were $25 to
30, 72% of consumers said they were willing to pay that
mount of money for the tetanus vaccine, 67% for the
nfluenza vaccine, and 76% for the pneumococcal vaccine.
n immunization costing $25 to $30 that could prevent
issed days from work or hospitalization would be highly

aluable, according to 83% of consumers.

ealthcare Providers Survey
mong the 100 physician practices included in the survey,

3% were urban, 57% suburban, and 20% rural. For the 100 a
onphysician providers (a mix of physician assistants, nurse
ractitioners, and registered nurses [PA/NP/RN]), the practice
ocations were 25% urban, 38% suburban, and 37% rural.

ecommendations to Patients. Almost all healthcare pro-
iders (90% of physicians and 94% of the PA/NP/RN
roup) believed that all of their adult patients should be
mmunized. They also claimed to discuss recommended
accinations with their adult patients, especially during an-
ual exams or well-care office visits. Physicians in partic-
lar were less likely to discuss immunizations during acute-
are or sick visits, with only 29% (95% CI, 20% to 38%) of
hysicians reporting this practice compared with 42% (95%
I, 32% to 52%) of the PA/NP/RN group (P � 0.03).

When asked about specific vaccines, 85% of physicians
nd 88% of the PA/NP/RN group said they recommend the
etanus vaccine to all adults. Recommendations were much
ess frequent for influenza and pneumococcal immuniza-
ions, as shown in Table 1. The responses in this table
ndicate that healthcare providers are not routinely follow-
ng recommended immunization practices for adults. Some
ay not even be aware of the recommendations, as only

0% of physicians and 56% of the PA/NP/RN group stated
hat the official guidelines were their personal sources of
nformation about adult immunizations.

Most healthcare professionals indicated that they have
ystems in place to ensure that patients receive recom-
ended vaccines. These systems include an immunization

heet or reminder in patient charts and office protocols.
any practices post fliers in waiting rooms and exam rooms

nd instruct staff to remind patients about immunizations.
nly �33% of providers had ever conducted an objective

valuation, such as a chart review, of their adult immuni-
ation rates.

erceived Barriers to Immunization. Healthcare profes-
ionals were presented reasons why patients might not re-
eive tetanus, influenza, and pneumococcal immunizations
Table 2). According to healthcare providers, failure of
atients to come for regular well-care visits and lack of
n effective reminder system were among the more com-
on reasons that adults do not receive recommended

mmunizations.
Healthcare providers also indicated that patients’ dislike

f needles, fear of adverse effects, and lack of knowledge
bout disease prevention were frequently responsible for
issed immunizations. Yet �50% of the providers ac-

nowledged that they do not always inform patients about
he consequences of missing vaccinations. The PA/NP/RN
roviders were significantly more likely than physicians
o always talk to patients about the consequences of not
eceiving recommended vaccines: 56% versus 34%
P �0.001), 61% versus 47% (P � 0.02), and 59% versus
0% (P � 0.004) for tetanus, influenza, and pneumococ-
al vaccines, respectively.

Additionally, healthcare providers frequently cited in-

dequate insurance coverage and, to a lesser extent, con-
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Figure 1 (A-C) Immunization rates reported in consumer survey, by risk
factor (Vaccinations ever received as adults, as reported by 2,002 consum-

�
ers). P �0.05 vs. nonrisk groups.
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ern about the cost of vaccines as reasons adults might
orgo immunizations. Depending on the vaccine and the

Figure 2 (A-C) Reasons consumers acknow
type. Scale shown is the percent of consume
agreed that this is a reason they have not rec
rofessional group, between 61% and 79% of healthcare t
rofessionals thought their adult patients would be likely
o receive a vaccine if their out-of-pocket costs were $25

for not receiving immunizations, by vaccine
were aware of the immunization and who

it or will not receive it.
ledge
rs who
o $30.
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ISCUSSION
ur surveys confirmed that many adults do not receive

mmunizations as recommended. This is not the first time
arriers to adult immunization have been examined. How-
ver, many studies are a decade old,6-8 and attitudes, beliefs,
nd knowledge about immunization may have changed.
ome previous studies were limited to particular popula-

ions, such as the elderly6,9,10 or economically disadvan-
aged,11 whereas the sample in our consumer survey covers
eople in all economic groups and the entire adult age span.
n general, our study confirms findings from previous stud-
es and adds to our understanding about why adults do not
eceive immunizations.

False assumptions, such as a belief that healthy people do
ot need immunizations, are important reasons that consum-
rs fail to receive vaccinations. Efforts to inform and edu-
ate the public occasionally misfire. For example, publicity
bout past influenza vaccine shortages appears to have had
lasting negative effect. In our survey, consumers cited the
esire to save a vaccine in short supply for others who
eeded it as a reason to skip influenza immunization, al-
hough there was no shortage at the time.

The Medicare Current Beneficiary Survey has consis-
ently found that people fail to receive influenza vaccina-
ions because they do not know they should be immu-
ized.12 Most of the consumers in our study said they were
ikely to follow their physician’s recommendations for im-
unization, echoing earlier research.7 Both groups of

ealthcare providers in our study acknowledged that they
ere more likely to discuss immunization during well-care
isits than during sick visits. Similarly, Szilagyi and asso-
iates13 found that the most significant practice barrier to
mmunization was other urgent concerns that dominated the

Table 1 Healthcare provider recommendations for influenza an

atient Type

Influenza Va

Physicians
(n � 100)

ll adults 39%
ged �50 yr 28*
ged �65 yr 37
hronic lung disease 45
iabetes mellitus 31
eart disease 20
hronic liver disease 22
hronic kidney disease 22
eak immune system 17
adiation/chemotherapy 14
splenia —
omplications or risk from other illness 25
moker —
lose contact with someone at high risk 24

NP � nurse practitioner; PA � physician assistant; RN � registered
*Significantly greater (P �0.05) than other provider group.
ffice visit. However, a mild acute illness, even a febrile s
llness, is not a contraindication for immunization.14 In
ecognition of this missed opportunity, hospitals have es-
ablished standard operating procedures and protocols to
ffer vaccinations to inpatients and those treated in emer-
ency rooms.15,16

A comprehensive review of the literature found patient
eminder/recall systems to be 1 of the strongest ways to
ncrease community demand for immunizations.17 A review
f 41 studies looking exclusively at patient reminder/recall
nterventions also found this to be an effective strategy.18

owever, �70% of the providers in our survey noted the
neffectiveness of their reminder systems for tetanus and
neumococcal immunizations.

Although responses from our 2 different surveys should
e compared with caution, it appears that healthcare pro-
iders and consumers do not always agree on reasons that
dults go unvaccinated, especially those reasons related to
onsumer attitudes and beliefs. For example, �66% of
roviders thought that consumers avoid vaccinations be-
ause of concern about side effects, dislike of needles, or
ear that the vaccine would make them ill. Consumers men-
ioned these concerns far less frequently as reasons that they
id not receive immunizations.

Economic factors were another area where providers’
erception of barriers differed from consumers’ concerns.
ost consumer respondents had insurance coverage for

accinations, and only 13% to 15% stated that immuniza-
ions cost too much. But 50% to 66% of healthcare provid-
rs thought that monetary concerns were a major barrier to
mmunization. Some providers may not have been aware
hat immunizations are covered under Medicare. The pro-
ram has been paying for pneumococcal immunization

umococcal vaccinations by patient type

Pneumococcal Vaccine

PA/NP/RNs
(n � 100)

Physicians
(n � 100)

PA/NP/RNs
(n � 100)

59%* — —
15 4% 18%*
28 65 55
40 68 55
25 44* 26
11 29* 12
16 27 20
12 25 17
20 24 29
9 17 10

— 27* 8
17 28 23
— 13 11
22 11 10
d pne

ccine

nurse.
ince 1981 and for influenza immunization since 1993.19
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Lack of knowledge on the part of healthcare providers
as a surprising finding in this study. Almost 50% of

hose surveyed did not rely on the CDC/ACIP guidelines,
hich are widely available in both print and electronic
edia.
Our surveys have several limitations. The response (will-

ngness to participate) rates in both surveys were low, which
ould bias the findings. The healthcare provider sample was
mall. Although the consumer sample was large, it was
ostly non-Hispanic whites. Studies have found differences

n barriers to immunization among other ethnic groups.20,21

he immunization history in the consumer survey was
ased completely on patient recall. Finally, survey respon-
ents often underreport behaviors that may be perceived
egatively and overestimate behaviors perceived as good.

Although patient and provider education is needed to fill

Table 2 Healthcare providers’ explanations for why adults may

xplanation

Tetanus Vaccine

Physicians
(n � 100)

PA/NP
(n � 1

atient does not make regular well
isits

85% 80%

oncern about side effects, that it
ill cause illness

65 68

ack of knowledge about illness
revention

73 76

o effective reminder system 73 77
ear of needles 71 68
nadequate insurance coverage 66 71
ot going to same physician
egularly

65 73

naware of vaccination schedule 64 70
onfused about recommended
accination schedule

63 61

hink healthy people don’t need it 49 55
ot receiving physician’s
ecommendation

59 55

accine too expensive 51 46
hink won’t work if sick 38 33
ould worsen current conditions 31 28
elieve lifetime protection from
hildhood vaccines

49 45

ot enough time in office visit to
iscuss it

40 30

hink it’s ineffective 24 22
ould interact with current
edications

25 29

hink only for elderly — —
accine shortage — —
eed only when injury or open
ound

80 82

NP � nurse practitioner; PA � physician assistant; RN � registered
*Percent of providers who agreed when presented a list of reasons a
†Significantly greater (P �0.05) than other provider group.
nowledge gaps and misunderstandings, knowledge by it- l
elf is not sufficient to improve immunization practices.22

fforts should be made to make administration of recom-
ended immunizations a routine part of all healthcare en-

ounters. Based on the evidence in 118 studies involving 17
ntervention strategies, the Task Force on Community Pre-
entive Services recommended a variety of strategies to
ncrease immunization rates in adults.23

The National Vaccine Advisory Committee has called
or identification and minimization of barriers to receiving
accines.24

UMMARY
indings from the consumer and provider surveys reported
ere may help distinguish the real reasons adults forego
mmunizations from the presumed barriers. This knowledge
as the potential to further inform and refine policies estab-

ceive tetanus, influenza, and pneumococcal vaccines*

Influenza Vaccine Pneumococcal Vaccine

Physicians
(n � 100)

PA/NP/RN
(n � 100)

Physicians
(n � 100)

PA/NP/RN
(n � 100)

83% 73% 88%† 77%

87 87 65 77

62 75† 73 83

62 63 71 72
71 68 69 67
61 67 68 79
59 65 62 71

50 56 70 68
50 45 68 62

66 63 68 68
53 54 58 60

52 43 62 54
58 58 46 52
58 53 37 43
28 29 35 31

37 27 39 30

48 46 31 30
26 33 21 37†

56 57 68 73
87 83 — —
— — — —

ients might not receive the vaccine.
not re

/RN
00)

nurse.
dult pat
ished to increase adult immunization rates.
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