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Herpes Zoster Knowledge, Prevalence, and
Vaccination Rate by Race
Tae Joon Lee, MD, CMD, Stella Hayes, MD, Doyle M. Cummings, PharmD,
Qing Cao, MD, Kristin Carpenter, Leah Heim, and Hollie Edwards

Objectives: To determine the prevalence of self-reported herpes zoster (HZ) disease and vaccination in
a geriatric population and to characterize the deciding factors to receive the HZ vaccine.

Methods: This was a cross-sectional survey of patients older than age 60 years at 3 university-based
primary care clinics in the southeastern United States. Participants provided information for age, race,
sex, education level, history of having “shingles” or knowing someone else who had shingles, past vacci-
nations, and factors influencing their decision to receive the HZ vaccine.

Results: We surveyed 403 patients (49% African American [AA], 47% white). The prevalence of HZ
was 12.4% overall and was significantly different among races (8% AA, 17% white; P � .01). Only 29%
of patients (16% AA, 42% white; P < .001) were aware that the HZ vaccine was recommended. The HZ
vaccination rate was 7.7% (2% AA, 14% white; P < .001). Only 13.7% of all study subjects reported hav-
ing any communication with their medical providers regarding the HZ vaccine. Physician recommenda-
tion and media had the greatest influence on patients who received the vaccine. Of those who had not
been vaccinated, 70% had never heard about it and 59% were interested in receiving the vaccine after
the survey.

Conclusion: There is a large difference in self-reported HZ and vaccination rates among races. The
HZ vaccination rate was low overall, but most patients were interested in receiving the vaccine after the
survey. More public awareness and education is needed to improve rates of HZ vaccination. (J Am
Board Fam Med 2013;26:45–51.)
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Herpes Zoster (HZ), also known as shingles, is a
skin condition caused by the reactivation of a latent
varicella zoster virus, which is the virus that also
causes chickenpox.1 HZ is most commonly seen in
patients who are older than age 50, immunocom-
promised, or receiving immunosuppressive ther-
apy.2 Every year, there are approximately 1 million
new cases of HZ in the United States.3,4 In addi-
tion, the incidence of HZ varies among races.

There is a significantly higher rate of HZ among
whites compared with African Americans and His-
panics.5–7 One major complication with HZ is pos-
therpetic neuralgia, which is dermatomal pain after
the resolution of rash that can be exquisitely painful
and last months to even years.8,9

In 2008, the Advisory Committee on Immuni-
zation Practices recommended that all people older
than age 60 receive the zoster vaccination.10 The
vaccine is recommended without serologic testing
and regardless of race or medical history of varicella
virus infection or HZ. When vaccinated, the risk of
having HZ, the burden of disease, and the inci-
dence of postherpetic neuralgia decrease by 51%,
61%, and 66%, respectively, over 3 years.2,10 In
2011, the US Food and Drug Administration ap-
proved HZ vaccination for immunocompetent peo-
ple older than age 50.11,12

However, despite the recommendation of the
Advisory Committee on Immunization Practices,
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the rate of zoster vaccination is low. Several studies
have examined the rate of use of the HZ vaccine in
a population. In 2007, approximately 3500 adults
older than age 60 in the United States were sur-
veyed, and 1.9% of those surveyed reported having
had the HZ vaccine.13 Of those surveyed who had
not been vaccinated, approximately 80% reported
that they would receive the vaccine if their doctor
recommended it. The 2 most common reasons for
declining to be vaccinated were that the patients
did not feel it was needed, and many did not think
they were at risk. In 2009, the rate of zoster vacci-
nation among a group of rheumatologic patients
was still relatively low (9.1%).14 One study re-
ported that the major barrier to receiving the HZ
vaccine was the cost.15 Of the vaccines recom-
mended for the older population, the HZ vaccine is
among the most expensive (approximately $150 per
dose).12,16

The purpose of this study was to determine the
prevalence of HZ and the rate of vaccination among
older patients now that the vaccine has been available
and recommended for several years. We hypothe-
sized that many of the patients who meet guideline
recommendations to receive the HZ vaccine still will
not have been vaccinated. We also were interested in
any differences in the vaccination rate related to pa-
tient race, sex, education level, history of HZ, and
witnessing someone with HZ, as well as reasons that
influenced people’s decisions regarding HZ vacci-
nation. Once barriers are delineated, efforts can be
made to improve HZ vaccination rates among ap-
propriate patients.

Methods
This was a cross-sectional study of adult patients,
aged 60 years and older, who were being seen in
one of the 3 primary care practices in an academic
medical center in eastern North Carolina. During
the months of June and July 2010, the research
team members visited these academic primary care
practices and, using a questionnaire developed by
the investigators, quickly collected study data from
eligible patients waiting for their visit. The patients
provided informed consent or had a family member
or health care agent present to provide informed
consent. Surveys were administered one-on-one in
private examination rooms and, including the in-
formed consent process, took approximately 5 min-
utes to complete. New patients to the clinic within

the past 6 months were excluded to reduce outside
influences on vaccination practices. Each study in-
vestigator conducted interviews at all the 3 primary
care practices to minimize any investigator/practice
bias. Data collected did not contain protected
health information or patient identifiers and the
study was approved by the University and Medical
Center Institutional Review Board at East Carolina
University.

The survey included questions concerning age,
race, sex, educational level, vaccination history (in-
cluding influenza, pneumococcus, and HZ), per-
sonal history of shingles, and witnessing someone
with shingles. Depending on the respondents’ an-
swers regarding the vaccination history, additional
questions were asked regarding reasons for and
against receiving HZ vaccination, history of physi-
cian’s or other provider’s recommendation regard-
ing HZ vaccination, and perceptions regarding the
efficacy of the vaccination. The patient survey data
were entered into Qualtrics (version 10.875), a
computerized database, and was analyzed using
PASW (formerly SPSS, version 17, IBM, Chicago,
IL). �2 analysis was used to examine differences in
the prevalence of HZ and vaccination rates by race
(African American vs white), sex (men vs women),
and educational status (less than high school vs high
school or higher education). Multivariable logistic
regression analysis was used to examine HZ vacci-
nation rates by race while controlling for age, sex,
educational level, and witnessing someone with
shingles.

Results
Our sample of 403 participants consisted of 132
men (33%) and 271 women aged 60 to 97 years
(mean age, 72.8 years). The racial composition was
198 African Americans (AAs) (49%), 191 whites
(47%), 4 Asians, 4 Hispanics, 3 American Indians,
and 1 “other.” The average reported education
level was through the 11th grade, and 43% did not
complete high school. Of the patients surveyed,
401 completed the entire survey and 2 partially
completed the survey. The available portions of the
2 incomplete surveys were analyzed. Table 1 sum-
marizes the demographic data of the study popula-
tion.

Significant differences among African Ameri-
cans and whites were noted in multiple study out-
comes. The overall HZ vaccination rate was 7.7%
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(2% AA, 14% white; P � .001). Self-reported prev-
alence of HZ was 12.4% overall (8% AA, 17%
white; P � .01). Of our participants, 52.6% had
seen someone who had developed shingles, but that
varied similarly between the races (35% AA, 72%
white; P � .001). Awareness that the HZ vaccine
was recommended for all Americans older than 60
years was 29% (16% AA, 42% white; P � .001).
Table 2 shows the differences in the prevalence of
self-reported HZ and other factors overall for Af-
rican Americans and whites.

Although having a personal history of HZ was
not associated with a higher rate of self-reported
HZ vaccination (12.9% vs 11.8%; P � .87), wit-
nessing someone with shingles was associated with
a higher rate HZ vaccination compared with people
who had never seen others with shingles (11.8% vs
3.2%; P � .001). Patients who reported receiving the
HZ vaccine had a trend toward a higher self-reported

rate of receiving the seasonal flu shot (97%) com-
pared with 88% of those who reported not receiving
the HZ vaccine (P � .084). The HZ vaccination rates
did not differ significantly among the sites where
patients receive primary care (Table 3).

Both patient education level and race indepen-
dently correlated strongly with vaccination. In mul-
tivariate logistic regression analyses, patients with
�12 years of education were 4.6 times more likely
(95% CI, 1.3–16.2) to report receiving HZ vacci-
nation and whites were 3.4 times more likely (95%
CI, 1.03–11.1) to report receiving herpes HZ vac-
cination when controlling for the effects of age, sex,
having seen shingles before, and other demo-
graphic factors. Because of the potential for an
interaction between race and education, we com-
pleted race-specific regression analyses. They dem-
onstrated no association of education level with vac-
cination among AAs, which likely is due to a small
sample of the vaccinated individuals in the AA group.
However, there was a significant association be-
tween education level and HZ vaccination among
whites when controlling for the effects of age, sex,
and having seen shingles before. We also com-
pleted logistic regression modeling using an inter-
action term for race and education, which again
demonstrated that whites with a high school edu-
cation or higher were approximately 6.7 times
more likely (95% CI, 1.4–31.0) to receive the HZ
vaccination compared with AAs with less than a
high school education (Table 3).

Even among patients who were not vaccinated
for HZ, those who had seen shingles in other peo-
ple were more likely to be interested in receiving
the HZ vaccine compared with those who had
never seen someone develop shingles (66% vs 47%;
P � .001). Similarly, those people who had a per-
sonal history of shingles were more likely to be
interested in getting the vaccine compared with

Table 1. Participant Demographics (N � 403)

Mean age, years* 72.8
Sex

Men 132 (33)
Women 271 (67)

Race
African American 198 (49)
White 191 (47)
Asian 4 (1)
Hispanic 4 (1)
American Indian 3 (0.7)
Other 1 (0.2)

Mean education† 11th grade
Patient enrollment sites at East Carolina

University
Internal medicine clinic 134 (33)
Family medicine clinic 133 (33)
Geriatric clinic 134 (33)

*Range, 60–97 years.
†Range, 1–18 years.

Table 2. Self-Reported Prevalence of Herpes Zoster, Witnessing Others With Zoster, Awareness of Vaccine, and
Vaccination Rate by Race*

White (n � 191) African Americans (n � 198) Odds Ratio (95% CI) P

Reported having had shingles 32 (17) 16 (8) 2.3 (1.2 to 4.3) .013
Had seen someone with shingles 138 (72) 70 (35) 4.8 (3.1 to 7.3) �.001
Aware that the zoster vaccine is recommended 81 (42) 32 (16) 3.8 (2.4–6.1) �.001
Had received zoster vaccine 26 (14) 4 (2) 7.6 (2.6–22.3) �.001

Values provided as n (%) unless otherwise indicated.
*Data for only whites and African Americans are included here because of the small samples of other races.
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people who reported no history of shingles (76% vs
54%; P � .006).

Table 4 shows reasons for receiving or not re-
ceiving the vaccine as cited by the vaccinated and
unvaccinated participants. Overall, 13.7% of all
study subjects reported having any communication
with their medical providers regarding the HZ vac-
cine. Of the vaccinated participants, 48% individ-
uals reported that the vaccine had been recom-
mended by their physicians and 32% cited the
media. Of the 370 participants who reported not
being vaccinated, 70% had never heard about it,
11% had not had it recommended by their physi-
cian, and 11% felt they did not need it. After
completing the survey, 59% of those who had not
been vaccinated were interested in receiving the
vaccine.

Discussion
This study investigated the HZ vaccination rate
among the target population during a sampling of
patients at 3 different university primary care clin-
ics and found that the vaccination rate overall was
low. Furthermore, we found a racial disparity in the

percentage of patients vaccinated that persisted in
multivariate analyses, with AAs being far less likely
to report vaccination. We postulate that the lower
HZ vaccination rate among AAs is partially the
result of the lower self-reported prevalence of HZ
and the lower rate of witnessing friends/family with
HZ—all of which may influence perceived risk and
therefore interest in vaccination.

In support of our hypothesis regarding the po-
tential contribution of disease prevalence to racial
differences in vaccination rate, we found a signifi-
cant difference in the prevalence of self-reported
HZ between whites and AAs. Our study showed
whites were more than twice as likely as AAs to
report having had HZ and more than 4 times more
likely of having seen someone else with HZ.
Schmader et al5,7 reported an even larger difference
in HZ prevalence between the 2 races (16.1%
white, 4.5% AA). The reasons for this reported
differences in the disease prevalence by race remain
unclear but likely are multifactorial, including po-
tential biologic differences, the recognition and re-
porting of the disease, and the frequency and in-
tensity of medical interactions. These comparisons

Table 3. Factors Associated With Herpes Zoster Vaccination

All
(N � 403)

HZ Vaccination
(n � 31)

No HZ Vaccination
(n � 372)

Odds Ratio
(95% CI)

Age (years) 72.8 74.4 � 9.3 72.6 � 8.9
60–64 89 (22.1) 5 (16.1) 84 (22.5) 1.0*
�65 312 (77.4) 26 (83.8) 286 (76.8) 1.53 (0.57–4.1)

Race, n (%)
African American 198 (49) 4 (2) 194 (98) 1.0*
White 191 (47) 26 (14) 165 (86) 3.4 (1.03–11.1)†

Education (years) 11 � 3.2 13.7 � 3.0 11 � 3.2
�12 160 (39.7) 3 (2) 157 (98) 1.0*
�12 215 (53.3) 23 (11) 192 (89) 4.6 (1.3–6.2)†

Race and education interaction
AAs with �high school 104 (25.8) 2 (2) 102 (98) 1.0*
Whites with �high school 118 (29.2) 20 (16.9) 98 (83) 6.7 (1.4–31.0)†

History of shingles 48 (11.9) 4 (12.9) 44 (11.8) 1.1 (0.37–3.27)
Witnessed someone with shingles 212 (53) 25 (81)* 187 (51) 4.1 (1.6–10.2)†
Received influenza vaccine in the past 357 (89) 30 (97) 327 (88) 4.1 (0.55–31.0)
Clinic Site

Internal medicine clinic 134 (33) 13 (42) 121 (33) 1.0*
Family medicine clinic 133 (33) 6 (19) 127 (34) 0.44 (0.16–1.19)
Geriatric clinic 134 (33) 12 (39) 122 (33) 0.92 (0.4–2.1)

Values provided as n (%). Values may not add to 100 percent due to some subjects declining to answer some parts of the survey.
*Reference group for comparison.
†Multivariate logistic regression analysis controlling for effects of age, sex, race, education, and having seen someone with shingles.
HZ � Herpes Zoster; AAs � African Americans.

48 JABFM January–February 2013 Vol. 26 No. 1 http://www.jabfm.org

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2013.01.120154 on 2 January 2013. D

ow
nloaded from

 

http://www.jabfm.org/


of disease prevalence unfortunately are limited in
that both studies used self-report to determine the
prevalence of HZ. However, our survey showed
that witnessing someone with HZ has a large im-
pact on an individual’s vaccination rate and the
desire to be vaccinated.

In the study by Oxman et al,2 cited by the Ad-
visory Committee on Immunization Practices, the
sample of 38,546 subjects was 95% white and only
2% AA, with no racial comparison of HZ vaccine
efficacy reported. Although the current Centers for
Disease Control and Prevention recommendations
are to vaccinate all immunocompetent persons
older than age 60 regardless of race, more research
of various races is required to determine whether
vaccination should be recommended for all races
based on incidence, efficacy, and cost-effectiveness
in various groups. One retrospective study found
that the zoster vaccine use was linked with a 66%
decreased risk of zoster in AAs, but a prospective
study is needed to confirm this finding and to make
conclusions regarding the vaccine’s cost-effective-
ness in this population.17

We demonstrated that education also was inde-
pendently associated with vaccination rates. When
examined further in race-specific regression analy-

ses, the significant relationship of education to vac-
cination was identified for white patients only. The
lack of a significant relationship among AAs may
have been due to the small number of AAs who
reported vaccination and the lower variation in
education levels, therefore limiting our ability to
find a significant association. The results imply that
more attention should be given to people with
lower education level to inform them of the vacci-
nation recommendation.

The most common reason given in our study for
not having the HZ vaccination was that patients
were not aware that it was recommended; this was
cited by 70% of the surveyed patients who have not
had HZ vaccine. Only 13.7% of all study subjects
reported having any communication with their
medical providers regarding the HZ vaccine. This
suggests the need to educate both medical provid-
ers and patients regarding HZ vaccine recommen-
dations. The importance of awareness was under-
scored by our finding that the majority of patients
who were not vaccinated responded positively
when asked whether they would be interested in
receiving the vaccine after learning more about HZ
through the survey process. From this we postulate
that being aware that the vaccine exists and having
medical providers recommend it may greatly im-
prove HZ vaccination rates. Eight percent of the
patients cited potential adverse effects as a reason to
avoid the zoster vaccine. However, the reported
rates of serious adverse effects of the zoster vaccine
are low (1.4%); the rate was not different from
patients who received placebo.18 This finding indi-
cates the need for better discussion with and edu-
cation of patients.

The cost of HZ vaccine previously had been
cited as a major obstacle to vaccination.15 Medicare
now covers the cost of the vaccine for eligible
individuals. In this study of patients with mostly
Medicare coverage, financial factors were cited by
only a small number. We also showed that the rate
of vaccination was not different between people in
age 60 to 64 group versus 65 and older. These age
groups were selected for analysis because patients
aged 65 and older traditionally will have Medicare
coverage. However, even with Medicare coverage,
some patients may have co-payments or fall in the
coverage gap, known as the “donut hole,” that
cause financial burden. For uninsured patients or
for those with insurance plans that do not fully

Table 4. Factors Impacting Decisions For or Against
Receiving the Herpes Zoster (HZ) Vaccine

Reasons cited for getting the HZ vaccine (n � 31)
Recommended by health care provider 15 (48)
Recommended by media/ads 10 (32)
Recommended by friends 6 (19)
Recommended by family 5 (16)
Other 3 (10)

Reasons cited for not getting the HZ vaccine
(n � 370)

Have not heard about it 258 (70)
Do not think I will develop shingles 42 (11)
Physician did not recommend it 40 (11)
Afraid of the side effects 29 (8)
Financial reasons 15 (4)
Do not believe in vaccines in general 14 (4)
Have a weak immune system and cannot receive

live virus vaccines
5 (1)

Allergic to the zoster vaccine 4 (1)
Do not think shingles will cause significant or

lasting illness
3 (0.8)

Do not think the vaccine works 2 (0.5)
Someone told me not to get the vaccine 0

Values provided as n (%). More than one response was accepted
for each question.
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cover the cost of the vaccine, expense may be a
more important factor.19

Although not specifically studied in our survey,
additional potential barriers to HZ vaccination exist.
One example is the complexity of the vaccine admin-
istration.14 The vaccine must be stored at �15°C
(�5°F), and it must be administered within 30
minutes of thawing.20 This makes it inconvenient
to administer in practices that do not have the
vaccine in the building. When this is the case,
systems-based plans need to be implemented to
simplify the acquisition and administration of the
vaccine. For the 3 clinics studied here, there was
one central pharmacy located in the family medi-
cine center that dispensed the HZ vaccine. Patients
picked up the vaccine and had to bring it back to
their respective clinic within 30 minutes for admin-
istration. As an alternative, they took their zoster
vaccine prescription to private pharmacies off-site
for dispensing and administration.

At the time of our study, the electronic health
records at the study sites did not keep track of the
zoster vaccination status because of the relatively
recent vaccine recommendations. A simple re-
minder for preventive services regarding the zoster
vaccine in electronic health records could poten-
tially increase the provider’s awareness of and will-
ingness to discuss the zoster vaccine with patients
and therefore increase the overall vaccination rate.

Limitations
The limitations of our study include that all data
were self-reported. Though self-report of HZ has
been shown to be accurate, it is difficult to deter-
mine the accuracy of patients’ reports of witnessing
someone with HZ or of having received various
vaccines.21 Recall bias cannot be ruled out. Al-
though the rate of participation of patients in the
survey was extremely high subjectively, the study
team did not keep a record of the few patients who
refused to participate and their demographic char-
acteristics. This may introduce a selection bias.

Our study comprised mostly AAs and whites
with few subjects of other races; this limited racial
composition prohibited meaningful analysis of HZ
and vaccination rates among other races. This rel-
atively small sample size limits our power to deter-
mine accurate prevalence rates.

This study used a convenience sample of pa-
tients presenting to university-based primary care
practices and may not be a representative sample of

our overall community population. It is possible
that the HZ vaccination rate in our study popula-
tion is higher than in the general community be-
cause the subjects already were being exposed to
health care professionals by coming to a primary
care clinic. In the general community, there may be
some people who do not have a primary care pro-
vider or access to health care and therefore are less
likely to have received the HZ vaccine.

Clinicians’ clinical practice patterns or knowl-
edge of the current HZ vaccination recommenda-
tions were not assessed in this study. This limits our
ability to suggest that low vaccination rates may
have resulted from providers not having care deliv-
ery systems or provider education that facilitate
vaccination in response to published guidelines.
Future studies would need to incorporate ways to
both inform and encourage practitioners to pre-
scribe the vaccine for their appropriate patients.

Conclusions
HZ vaccination rates are low, as is patients’ aware-
ness that the HZ vaccine is recommended for all
people older than age 60. Large differences in the
vaccination rates exist between AAs and whites, and
potential reasons for the differences are likely mul-
tifactorial. Witnessing someone having HZ and
having a higher educational level are strongly re-
lated to HZ vaccination status. A physician’s rec-
ommendation is the reason to get vaccinated that is
most commonly cited by patients. Not being aware
of the vaccine and the recommendation was reason
most commonly cited by patients who had not
received the vaccine, and most of these people
wanted the vaccine once they knew about it. Future
research should explore the incidence of shingles
and the efficacy of vaccination in AAs and other
minority races because some populations have a
lower incidence of the disease and the cost-effec-
tiveness of the vaccine in these groups is not
known. To achieve higher HZ vaccination rates,
public awareness, education, and redesign of the
health care delivery system should be explored.
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