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INTRODUCTION

Vaccines are important for preventing infections in older adults aged !65 years. It is
estimated that more than 40,000 older adults die each year in the United States
from vaccine-preventable infections, with influenza being the largest contributor.1

Increasing the rate of vaccinations among older adults is a priority of the US go-
vernment addressed in the Healthy People 2020 initiative.2 Older adults are at
increased risk for serious complications from vaccine-preventable illnesses due to
age-associated changes in immune function, and chronic medical comorbidities,
which place them at both higher risk for infection and for having an infection with a pro-
tracted course.3 Although practice guidelines are well established by the Advisory
Committee on Immunization Practices (ACIP), and endorsed by most professional so-
cieties, vaccination rates for older adults remain low, with approximately 74.0% of
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KEY POINTS

" Older adults are at increased risk for vaccine-preventable infections. Rates of immuniza-
tions among older adults remain lower than goal despite guidelines, leaving room for inter-
vention and improvement.

" Most of the morbidity andmortality related to vaccine-preventable illnesses in older adults
in the United States is related to influenza and pneumococcal disease.

" There is a high-dose influenza vaccination specifically targeted for older adults; however,
the Advisory Committee on Immunization Practices does not express preference for either
high-dose or standard-dose influenza vaccine use in this population.

" Cost of immunizations influence vaccination rates in older adults.

Clin Geriatr Med - (2017) -–-
https://doi.org/10.1016/j.cger.2017.08.006 geriatric.theclinics.com
0749-0690/17/ª 2017 Elsevier Inc. All rights reserved.



older adults receiving the influenza vaccination during the 2015 influenza season,
64.0% of older adults receiving any pneumococcal vaccination as of 2015, and only
27.9% of eligible older adults reported receiving the herpes zoster vaccine in 2014.4

This article focuses on the following vaccines recommended for older adults: (1) influ-
enza; (2) pneumococcal; (3) herpes zoster; (4) tetanus, diphtheria, pertussis; and (5)
hepatitis, and how cost and public misconceptions influence vaccination rates in
this population.

INFLUENZA VACCINATION

Adults aged !65 years are at greater risk for serious complications from influenza
compared with younger adults because of age-associated changes in immune func-
tion.3 The Centers for Disease Control and Prevention (CDC) estimated that more
than 50% of influenza-associated hospitalizations and 64% of deaths during the
2015 to 2016 influenza season were in adults aged !65 years.5 Although vaccina-
tion is the best way to protect against influenza and is recommended by the ACIP
annually in older adults,6 studies evaluating the efficacy of vaccination in this pop-
ulation have produced conflicting results.7–9 A Cochrane review from 2010
concluded that available evidence to support the efficacy of influenza vaccination
in adults aged !65 years was of poor quality.10 A systematic review and
meta-analysis from 2012 also concluded that evidence to assess the efficacy and
effectiveness of influenza vaccination in adults aged 65 and older was inadequate.9

A meta-analysis using test-negative design case-control studies from 2014 did find,
however, that among community-dwelling older adults aged !60, the influenza vac-
cine was effective against laboratory-confirmed influenza during epidemic seasons
when the vaccine was matched (odds ratio [OR] 0.69, 95% confidence interval [CI]
0.48–0.99). Additionally, vaccination was significantly effective during regional
(match: OR 0.42, 95% CI 0.30–0.60; mismatch: OR 0.57, 95% CI 0.41–0.79)
and widespread (match: 0.54, 95% CI 0.46–0.62; mismatch: OR 0.72, 95% CI
0.60–0.85) outbreaks.11 A 2006 Cochrane review concluded that influenza vaccina-
tion was more effective in decreasing severity of disease, hospitalization, and mor-
tality in adults aged !65 residing in long-term care compared with those living in the
community.12

High-Dose Influenza Vaccination

Several studies have shown that adults aged !65 years respond less robustly to influ-
enza vaccination (ie, produce fewer antibodies) compared with younger adults, likely a
result of age-related immunosenescence.13,14 To improve the efficacy of the influenza
vaccine in older adults, a high-dose vaccine containing 4 times the amount of antigen
(60 mg of hemagglutinin) compared with the standard-dose vaccine (15 mg of hemag-
glutinin) was developed and shown to stimulate more antibody production in this
population.13 The high-dose vaccine was approved by the Food and Drug Administra-
tion (FDA) in 2009 and was available for use in the 2010 to 2011 influenza season. A
randomized controlled trial published in 2014 demonstrated that vaccination with
the high-dose vaccine was 24.2% (95% CI 9.7–36.5) more effective in preventing
laboratory-confirmed influenza in adults aged !65 years living in the United States
compared with the standard-dose vaccination.14 However, a subsequent large retro-
spective study in community-dwelling adults aged !65 in the United States did not
find the high-dose vaccine to be more effective than the standard-dose vaccine for
protecting against hospitalization for influenza or pneumonia (risk ratio 0.98; CI
0.68–1.40), except in a subgroup analysis of adults aged !85 years.15 A more recent
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systematic review and meta-analysis that included 7 studies aimed to compare the ef-
ficacy and safety of the high-dose influenza vaccine with the standard-dose influenza
vaccine in adults aged >65, found that adults receiving the high-dose vaccine had
significantly less risk of developing laboratory-confirmed influenza infections (relative
risk 0.76, 95% CI 0.65–0.90) compared with those receiving the standard-dose
vaccine.16

The safety profile of the high-dose vaccine is similar to the standard-dose vaccine,
although one study found that injection site pain (36% vs 24%) and fever !38#C
(1.1% vs 0.3%) were higher in older adults receiving the high-dose vaccine.13 The
ACIP does not express a preference for either the high-dose or standard-dose influ-
enza vaccination, as it is still unknown if the high-dose vaccine results in greater pro-
tection against influenza illness on a population level.17 More studies regarding the
efficacy and effectiveness of both the standard and high-dose influenza vaccinations
and their cost-effectiveness are needed.

PNEUMOCOCCUS VACCINE

Pneumococcal disease causes a variety of infections in adults aged !65 years,
including otitis media, pneumonia, meningitis, and sepsis, and is associated with
significant morbidity and mortality in this age group.18 The incidence of pneumo-
coccal disease and pneumococcal pneumonia disproportionally affects adults
aged !65 years, particularly in those with chronic medical comorbidities.19 Pneumo-
coccal cases account for more than 240,000 hospitalizations and approximately
16,000 deaths in older adults in the United States annually.18 Pneumonia is the
most common pneumococcal infection in older adults for which 80% of cases require
hospitalization.18 With the aging of the population, pneumococcal pneumonia hospi-
talizations are expected to increase to more than 750,000 by 2040, with an estimated
cost of $2.5 billion annually.20 There are currently 2 pneumococcal vaccines licensed
for use in older adults in the United States, the 13-valent pneumococcal conjugate
vaccine (PCV13) and the 23-valent pneumococcal polysaccharide vaccine
(PPSV23).21

Pneumococcal Polysaccharide Vaccine

A vaccine against Streptococcus pneumonia was first developed in 1977 protecting
against 14 types of pneumococcal bacteria, and then later expanded in 1983 to pro-
tect against 23 types of pneumococcal bacteria, known today as the 23-valent poly-
saccharide vaccine (PPSV23).22 The ACIP currently recommends that adults
aged !65 years receive PPSV23 at least once.21 Additionally, ACIP recommends
that adults who received PPSV23 before the age of 65 (recommended for other
chronic medical conditions in younger adults) should receive another dose at age
65 or older if at least 5 years have passed since their previous dose.21 These rec-
ommendations are based on few studies that have demonstrated efficacy of the
PPSV23 against invasive pneumococcal diseases in older adults.23,24 However,
few studies evaluating the efficacy of the PPSV23 in older adults have revealed con-
flicting results, particularly in preventing pneumococcal pneumonia.25 A 2013 sys-
tematic review and meta-analysis by Moberley and colleagues24 assessed the
efficacy of PPSV23 for preventing invasive pneumococcal disease, all-cause pneu-
monia, and all-cause mortality in adults. The investigators found that PPSV23
reduced the risk of invasive pneumococcal disease (OR 0.26, 95% CI 0.14–0.45)
in the general adult population, including the subgroup of otherwise healthy in-
dividuals in high-income countries (OR 0.20, 95% CI 0.10–0.39), which included a
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large proportion of older adults. In this subgroup, however, there was no difference
in all-cause pneumonia or mortality.24 A more recent study published in 2017 sought
to identify the serotype-specific effectiveness of the PPSV23 against pneumococcal
pneumonia in adults 65 years and older. The investigators found that PPSV23 had
low to moderate effectiveness against all pneumococcal pneumonia (27.4%) and
against PPSV23-specific serotypes (33.5%).26 Although not statistically significant,
they found that protection was greater in adults aged <75 years.26

Pneumococcal Conjugate Vaccine

In September 2014, the ACIP released new recommendations that all adults
aged !65 years receive the pneumococcal conjugate vaccine (PCV13), previously
recommended only for use in younger children and those with high-risk medical
conditions (eg, asplenia).21 The rationale behind its use is that the conjugated pro-
tein vaccine might elicit a stronger immune response compared with the nonconju-
gated vaccine (PPSV23) in older adults.27 The new guidelines are mostly based on
results from a large randomized controlled trial published in 2015, concluding that
among adults aged !65 years, PCV13 was found to be effective in preventing (1)
vaccine-type community-acquired pneumonia (vaccine efficacy 45.6%, 95% CI
21.8%–62.5%), (2) confirmed nonbacteremic and noninvasive community-
acquired pneumonia (vaccine efficacy 45%, 95% CI 14.2%–65.3%), and (3) inva-
sive pneumococcal disease (vaccine efficacy 75%, CI 41.4%–90,8%).28 There
was no difference in all-cause mortality. However, this study was done in older
adults living in the Netherlands who had not received the PPSV23. As opposed
to the United States, the PPSV23 was not routinely administered to adults aged
!65 years in the Netherlands during the trial period. Thus, the efficacy of PCV13
to older adults already vaccinated with PPSV23 is unknown. Additionally, wide-
spread vaccination of younger children with PCV13 has likely reduced the burden
of pneumococcal disease in older adults through herd immunity.29 Although
currently recommended in the United States, many developed countries do not
recommend the routine use of PCV13 in adults aged !65 without high-risk comor-
bidities.30 See Fig. 1 for the recommended pneumococcal vaccination schedule in
older adults.

1. Adults aged ≥65 y who have NOT received a prior pneumococcal vaccine: 

 PCV13 at age  ≥65                                                                                               PPSV23 

2. Adults who already received 1 dose of PPSV23 at age ≥65

PPSV23 at age ≥65 PCV13

3. Adults who received 1 dose of PPSV23 before the age of 65

PPSV23 at age <65                               PCV13 PPSV23

≥1 y

≥1 y

≥1 y ≥1 y

≥5 y

Fig. 1. Recommended pneumococcal vaccination schedule in adults aged !65. (Adapted
from Kobayashi M, Bennett NM, Gierke R, et al. Intervals between PCV13 and PPSV23 vac-
cines: recommendations of the Advisory Committee on Immunization Practices (ACIP).
MMWR Morb Mortal Wkly Rep 2015;64(34):944–7.)
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VARICELLA-ZOSTER VIRUS VACCINE

Older adults are at increased risk of varicella virus reactivation (ie, herpes zoster or
shingles) and for greater disease severity because of age-associated changes in
cell-mediated immunity.31,32 Herpes zoster vaccination has been shown to decrease
the risk of developing herpes zoster and postherpetic neuralgia by boosting
cell-mediated immunity to the varicella virus.32,33 A randomized placebo-controlled
trial comparing the efficacy of herpes zoster vaccination with placebo in adults
aged !60 described the following results34:

" Efficacy of herpes zoster vaccine in prevention of zoster was 51.3% over 3 years
compared with placebo (1.6% vs 3.3%, P<.001).

" Mean duration of pain and discomfort was shorter in the vaccinated group
compared with placebo (21 days vs 24 days, P 5 .03).

" Efficacy for prevention of postherpetic neuralgia was overall 66.5% (0.46 cases
vs 1.38 cases per 1000 person-years).

A retrospective cohort study in 2011 in community-dwelling adults aged !60 years
living in the United States also found that the incidence of herpes zoster was lower in
vaccinated adults (hazard ratio 0.45; 95% CI 0.42–0.48) compared with unvaccinated
adults. The number of herpes zoster cases among vaccinated individuals was 6.4 per
1000 person-years compared with 13.0 per 1000 person-years in unvaccinated
adults. The vaccine was associated with lower incidence among all age groups,
including those aged !70.35 A systematic review and meta-analysis published in
2016 also concluded that herpes zoster vaccine was effective in preventing cases
of herpes zoster, although noted that protection beyond 3 years was uncertain.36

The Shingles Prevention Study, which followed adults aged!60 who received the her-
pes zoster vaccine, concluded that the clinical efficacy of zoster vaccination was
limited beyond 5 years after vaccination. Administration of a booster vaccine may
be beneficial; however, there is currently no recommendation from ACIP for booster
administration.37 A new investigational inactivated herpes zoster vaccine containing
recombinant varicella-zoster virus glycoprotein E in combination with an adjuvant
(ASO1B) was found to significantly reduce the risks of herpes zoster and poster
herpetic neuralgia in adults aged 70 years who were followed for a mean of 3.7 years.
The vaccine is promising for older adults, although not yet approved for use. This vac-
cine, however, requires 2 intramuscular injections, as opposed to a single injection,
making adherence a potential barrier to complete vaccination.38

Herpes Zoster Vaccine Administration

ACIP recommends that all adults aged!60 receive the herpes zoster vaccine, regard-
less of whether they have had a prior episode of herpes zoster.39,40 For patients with a
known history of herpes zoster (ie, shingles), administration of the herpes zoster vac-
cine should be delayed at least a year to provide optimal immune response.40 Vacci-
nation should be given to all adults even if history of primary varicella virus infection (ie,
chicken pox) is unknown, and there is no need to perform serologic testing to deter-
mine varicella immunity.39,41 ACIP considers that adults born in the United States
before 1980 are immune to varicella. If serologic evidence demonstrating that adults
are not immune to varicella becomes available, older adults should be offered varicella
vaccine and not the zoster vaccine. The herpes zoster vaccine can be given to older
adults with comorbidities; however, because it contains live virus, should be avoided
in patients with moderate to severe immunosuppression due to theoretic risk of poten-
tial disseminated herpes zoster infection.39,41

Vaccinations in Older Adults 5



TETANUS, DIPHTHERIA, PERTUSSIS VACCINATION
Tetanus and Diphtheria

Tetanusanddiphtheriaarenowrarediseases in theUnitedStates, although the incidence
ofboth tetanusanddiphtheria arehighest inolder adults.42Tetanus isan infectioncaused
byClostridium tetani and because themost common cause of infection is unpredictable
acute injuries, vaccination remains the best way to prevent infection.42 Although the
tetanus vaccine has been available and recommended since 1940 in the United States,
data show that fewer than 30% of adults aged!70 in the United States have protective
levelsof tetanusantibody.43TheCDCestimates thatonly40%to60%ofadultsaged!65
received any formof the tetanus vaccinewithin the past 10 years.4,44 Similar to tetanus, a
cross-sectional survey found that only 30%of adults aged!60 living in theUnitedStates
had protective levels of diphtheria antibody, likely a result of low vaccination rates.45

Pertussis

Pertussis is an acute, infectious cough illness that remains endemic in the United
States despite longstanding routine childhood vaccination.46 Immunity to pertussis
wanes approximately 5 to 10 years after completion of childhood vaccination, leaving
adolescents and adults susceptible to pertussis. The National Disease Surveillance
System reported that among adults aged !65 years old there have been an average
318 cases of documented pertussis in the United States annually from 2000 to 2012
(range of 71–719 cases per year). Because older adults often present with pertussis
atypically, the burden of disease actually may be higher.46

Recommended Vaccination Schedule

Although previously recommended only to adults aged !65 years old if in close con-
tact with infants, the FDA approved the tetanus diphtheria acellular pertussis vaccine
(Tdap) for use in older adults in 2011 and the ACIP began recommending the Tdap
vaccination for all adults !65 years old in 2012.46

HEPATITIS VACCINATIONS

There are 2 vaccinations against hepatitis infections available for older adults: hepati-
tis A vaccine and hepatitis B vaccine. Recommendations for hepatitis vaccination in
older adults are similar to younger adults, and are guided by specific risk factors
and not age alone.6 As many older adults are living longer, healthier lives, it is impor-
tant for clinicians to ask about risk factors, including sexual activity and travel history.

Hepatitis A

ACIP recommends hepatitis A vaccination in the following situations:

1. Travel outside of the United States
2. Men who have sex with men
3. Illicit drug users (both injection and noninjection)
4. Individuals with chronic liver disease (especially those with chronic hepatitis B

and/or hepatitis C infection)
5. Individuals with clotting factor disorders

Hepatitis B

ACIP recommends consideration of hepatitis B vaccination in the following situations:

1. Multiple sexual partners
2. History of a sexually transmitted disease
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3. Men who have sex with men
4. Illicit drug users (both injection and noninjection)
5. Living with someone who has chronic hepatitis B
6. On hemodialysis
7. Travel to countries with moderate to high rates of hepatitis B
8. Exposure to blood at work

See Table 1 for the recommended vaccination schedule for vaccines discussed
previously.

BARRIERS TO VACCINATION IN OLDER ADULTS
Cost of Vaccinations

Most vaccinations are covered by Medicare. More than 90% of Medicare benefi-
ciaries have Medicare Part B, which covers seasonal influenza vaccinations, pneu-
mococcal vaccinations, and hepatitis B vaccinations. Other vaccinations, including
herpes zoster and Tdap, are covered by Medicare Part D and are subject to de-
ductibles and copays for each vaccine.47 Approximately 71% of older adults are
enrolled in Medicare Part D. Although routine vaccinations are covered by Medi-
care, cost has been found to be a significant barrier to vaccine administration in

Table 1
Recommended vaccination schedule of selected vaccines in older adults as recommended by
the Centers for Disease Control and Prevention Advisory Committee on Immunization
Practices

Vaccine Recommended Dose/Schedule

Flu (Influenza) High-dose or standard inactivated influenza
vaccine yearly

Pneumococcal conjugated (PCV13) One dose before receiving PPSV23 in adults
aged !65 y or !1 y after adults aged !65 y
receiving PPSV23a

Pneumococcal polysaccharide
(PPSV23)

One dose in adults aged !65 or 5 y after previous
dose if given before age 65

Shingles (Zoster) One dose in adults !60 y, even if prior history of
shinglesb

Hepatitis A Two doses based on risk factorsc

Hepatitis B Three doses based on risk factorsd

Td (Tetanus, diphtheria)/Tdap
(Tetanus, diphtheria, pertussis)

Tdap once with Td booster every 10 y

For complete list visit: https://www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-
schedule.pdf.

Abbreviation: Tdap, tetanus diphtheria acellular pertussis vaccine.
a See Fig. 1 for dosing schedule if already received PPSV23.
b Should not be given to older adults with severe acquired or primary immunodeficiency.
c Risk factors include men who have sex with men, persons who use illicit drugs, persons with

chronic liver disease or who receive clotting factor concentrates, or international travelers.
d Risk factors include sexually active persons not in a monogamous relationship, injection drug

users, men who have sex with men, those being evaluated for a sexually transmitted infection,
diabetic patients, those potentially exposed to blood or body fluids (eg, health care workers), per-
sons with end-stage renal disease (including those on hemodialysis), human immunodeficiency vi-
rus infection, persons with chronic liver disease, household contacts and sex partners of hepatitis
B–positive persons, international travelers, all adults in institutions and nonresidential daycare fa-
cilities, or persons with developmental disabilities.
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older adults.48 This is particularly true for the herpes zoster vaccine, for which only
20% to 30% of older adults actually receive.4 In a study by Hurley and colleagues49

in 2010, assessing barriers to herpes zoster vaccination in primary care, the most
frequently reported barrier to vaccination was financial. Only 45% of primary care
physicians (PCPs) were aware that the herpes zoster vaccine was reimbursed
through Medicare Part D. Additionally, 12% of PCPs reported that they stopped
administering herpes zoster vaccine in their office because of cost and reimburse-
ment issues.
Another study by Hurley and colleagues50 in 2017, exploring financial barriers to

PCPs recommending vaccinations to their adult patients, found that a significant pro-
portion of PCPs did not recommend vaccines because they thought that (1) a patient’s
insurance would not cover it (35%) or (2) the patient could be vaccinated more afford-
ably elsewhere (38%). PCPs also reported that patients were less likely to decline vac-
cines for which no copay was required (eg, vaccines covered by Medicare Part B) and
more likely to refuse vaccines covered by Medicare Part D (eg, herpes zoster and
Tdap) because of the additional copay.48,49 There were also concerns from PCPs
about inadequate reimbursement for vaccinations, which influenced their willingness
to recommend them.48

Similar financial issues were a known barrier to pediatric immunizations in the
United States. The development of Vaccines for Children (VFC), a program
designed to ensure that cost did not prohibit children from receiving vaccinations,
has been successful in improving and sustaining a high vaccination rate in this pop-
ulation.51 A similar program specifically for older adults also may be beneficial in
increasing the vaccination rate; however, no such program has yet been
developed.

Racial and Ethnic Barriers

There continues to be significant racial/ethnic gaps in coverage for all vaccinations
recommended for older adults, with white individuals having the highest vaccina-
tion rates. For the pneumococcal vaccine, coverage among white individuals
aged !65 was approximately 65%, compared with black individuals at approxi-
mately 50%, Hispanic individuals 45%, and Asian individuals 48%.4 In a cross-
sectional survey of patients with Medicare in the United States, white patients
had significantly higher odds of vaccination than did black patients (OR 1.52,
95% CI 1.35–1.71), after adjusting for patient, physician, health system, and
area-level characteristics.52 Further studies and programs addressing racial and
ethnic barriers to vaccinations are needed.

Misconceptions

Other common barriers to vaccinations in older adults are associated with miscon-
ceptions about vaccinations and include (1) beliefs that vaccines cause illness, (2)
beliefs that vaccines are generally ineffective, and (3) belief that older adults are
at little risk for vaccine-preventable illnesses.53 In 2011, the National Vaccine Advi-
sory Committee developed a guidance document with a summary of recommenda-
tions to address barriers to vaccination in adults.1 It is important to highlight that
health care professionals can significantly influence vaccination rates. Several
studies have found that physician counseling and recommendations significantly
improve vaccination uptake in older adults.50,53 Fig. 2 reviews the percentage of
older adults receiving appropriate vaccinations compared with all adults for which
each vaccine is recommended.
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SUMMARY

Vaccines are crucial to improving the health of older adults. Although older adults have
a blunted immune response to vaccines, they remain one of the most important pre-
vention strategies for several devastating illnesses that most commonly affect this
population. Despite national campaigns highlighting the benefits of vaccinations,
overall vaccination rates in this age group remain low, especially among minorities.4

Clinician recommendations largely influence whether or not patients receive vaccina-
tions and are an important target for improving vaccination coverage. Further studies
exploring costs and other barriers to vaccination specifically in older adults are
needed.
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