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Zoster vaccine live (ZVL [Zostavax]) has been recommended for the prevention of herpes zoster (HZ)
among immunocompetent adults �60 years in the United States since 2008. To examine changes in
healthcare providers’ perceptions and practices related to HZ disease and vaccination, we administered
surveys to national networks of primary care physicians in 2005, 2008, and 2016. Ten years after ZVL
was first licensed, physicians were more likely to respond that they perceived HZ as a serious disease
and more strongly recommended ZVL, and were less likely to report less likely to report several major
barriers to HZ vaccination such as patient cost, vaccine effectiveness and competing medical concerns.
Overall, physician attitudes appear to be more favorable towards zoster vaccination after a decade of
availability of a HZ vaccine. The new recombinant zoster vaccine (RZV [Shingrix]) may benefit from
physician’s increased perception of the importance of HZ and HZ vaccination.

Published by Elsevier Ltd.
1. Introduction

In 2005, results from the Shingles Prevention Study established
the efficacy of a vaccine for herpes zoster (HZ) [1]. Zoster vaccine
live (ZVL [ZOSTAVAXTM), a single dose, live attenuated vaccine,
was licensed by the Food and Drug Administration in 2006 and rec-
ommended by the Advisory Committee on Immunization Practices
(ACIP) in 2008 for the prevention of herpes zoster among immuno-
competent adults �60 years [2]. Since 2008, ZVL coverage has
slowly increased in United States, from 6.7% in 2008 to 33.4% in
2016, despite extensive public awareness campaigns and provider
outreach [3].

In October 2017, a new recombinant zoster vaccine (RZV [Shin-
grix]) was licensed by FDA for adults �50 years and preferentially
recommended by ACIP for prevention of herpes zoster in immuno-
competent adults �50 years [4]. In clinical trials, RZV, a two dose,
inactive adjuvanted vaccine, was found to be over 90% efficacious
in preventing HZ in adults �50 years, compared to ZVL, which is
approximately 50% effective in preventing HZ in adults �60 years
[1,5,6]. Our objective was to examine changes in healthcare provi-
ders’ perceptions and practices related to HZ disease and vaccina-
tion since the recommendation of ZVL and anticipate how those
perceptions may impact provider practices for RZV.
2. Materials and methods

In 2005, 2008, and 2016, the University of Colorado Denver’s
Vaccine Policy Collaborative Initiative and the Centers for Disease
Control and Prevention administered surveys related to HZ disease
and vaccination to national networks of general internal medicine
(GIM) and family medicine (FM) physicians.

Physicians were recruited from random samples of the Ameri-
can College of Physicians and the American Academy of Family
Physicians membership. Survey instruments were pre-tested in

http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2019.08.002&domain=pdf
https://doi.org/10.1016/j.vaccine.2019.08.002
mailto:ndv1@cdc.gov
https://doi.org/10.1016/j.vaccine.2019.08.002
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine


Table 2
Physician practices and perceived barriers for administering herpes zoster vaccine,
2008 vs 2016.

2008
(n = 598±)

2016
(n = 602±)

P-value*

What is the strength of your recommendation for zoster vaccine to eligible
patients �60 years old and not immunocompromised?

Strongly recommend 41.4% 77.4% <0.0001
Recommend, but not strongly 47.0% 16.2%
Don’t recommend for or against 10.9% 2.7%
Recommend against 0.9% 3.7%
I stock and administer the vaccine in my office
Yes 51.2% 55.1% 0.19
No 48.8% 44.9%

I refer patients to a pharmacy to purchase vaccine and administer in my officey

Yes 38.6% 31.1% 0.008
No 61.4% 68.9%

I refer patients to a pharmacy to purchase vaccine and it is administered at the
pharmacy
Yes 32.6% 76.9% <0.0001
No 67.4% 23.1%
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community advisory panels and pilot tested among a subset of GIM
and FM physicians. Surveys were based on the Health Belief Model
[7] and assessed physician’s current attitudes, knowledge and
practices regarding HZ vaccination. Respondents were presented
information about current HZ vaccine policy, and then asked ques-
tions about their perceptions regarding the vaccine and barriers to
HZ vaccination with closed ended, Likert-type responses (‘‘strongly
agree,” ‘‘somewhat agree,” ‘‘somewhat disagree,” and ‘‘disagree”).
Surveys were administered via mail and Internet, per the partici-
pant’s preference. Additional methods and results for each survey
have been previously published [8–10].

We compared responses to questions included in the 2016 sur-
vey to responses to those same questions in either the 2005 or
2008 survey, depending on when they were asked. We used chi-
square tests to assess statistically significant differences in overall
distribution of responses. Responses to most survey questions
were similar between GIM and FM, so data were combined for this
analysis.
If ever administered the vaccine in your office, stopped administering the vaccine
as a result of cost and reimbursement issues?

n = 444 n = 490
Yes 12.2% 21.0% 0.0003
No 87.8% 79.0%

Perceived barriers to administering herpes zoster vaccine
Cost concerns for my patients
Not a barrier 7.1% 11.6% 0.0003
Minor/Moderate barrier 39.6% 46.1%
Major barrier 53.4% 42.3%

My concerns about safety of the vaccine
Not a barrier 62.8% 89.1% <0.0001
Minor/Moderate barrier 35.0% 10.6%
Major barrier 2.1% 0.3%

My concerns about the effectiveness of the vaccine
Not a barrier 51.2% 58.9% 0.03
Minor/Moderate barrier 44.1% 37.3%
Major barrier 4.8% 3.8%

More pressing medical issues taking precedence over this vaccine
Not a barrier 34.9% 42.1% <0.0001
Minor/Moderate barrier 52.8% 52.6%
Major barrier 12.3% 5.3%

± Number of respondents that participated in the survey.
* P-value for comparison between survey years as calculated by chi-square test.
3. Results

The combined response rates of eligible physicians to the sur-
veys given in 2005, 2008, and 2016 were 68% (595/871), 72%
(598/828), and 65% (603/923), respectively.

3.1. Provider attitudes towards HZ disease and vaccination (2016 vs
2005)

In 2016, compared to 2005, physicians were more likely to
strongly agree that herpes zoster and post-herpetic neuralgia
(PHN) caused significant burden of disease among their elderly
patients (59.8% vs 35.1%) and that the burden was sufficient to
make the vaccine important among adults aged 50–59 (28.6% vs
16.1%), 60–79 (68.0% vs 34.0%), and �80 years (58.0% vs 32.5%).
Distribution of responses for these questions were significantly dif-
ferent in 2016 compared to 2005 (Table 1).

3.2. Provider practices and perceived barriers (2016 vs 2008)

In 2016, compared to 2008, more physicians reported strongly
recommending the zoster vaccine to eligible patients aged
�60 years (77.4% vs 41.4%) (Table 2). Similar proportions of physi-
cians reported stocking and administering ZVL in their offices in
2016 and 2008 (55.1% vs. 51.2% p = 0.19). However, among those
Table 1
Physician perceptions and practices on herpes zoster and herpes zoster vaccination, 2005

2005 (n = 595±)

Herpes zoster and post-herpetic neuralgia cause significant burden of disease in my older
Strongly agree 35.1%
Somewhat agree 46.2%
Somewhat/strongly disagree 18.7%

In my practice, the burden of herpes zoster and its complications in patients 50–59 years
Strongly agree 16.1%
Somewhat agree 44.6%
Somewhat/strongly disagree 39.3%

In my practice, the burden of herpes zoster and its complications in patients 60–79 years
Strongly agree 34.0%
Somewhat agree 45.6%
Somewhat/strongly disagree 20.4%

In my practice, the burden of herpes zoster and its complications in patients � 80 years o
Strongly agree 32.5%
Somewhat agree 40.9%
Somewhat/strongly disagree 26.6%

± Number of respondents that participated in the survey.
* P-value for comparison between survey years as calculated by chi-square test.
who reported ever administering HZ in their office, there was a sig-
nificant increase in the number of physicians who reported that
they had stopped administering it as result of cost and reimburse-
ment issues (21.0% vs 12.2%, p = 0.0003).
vs 2016.

2016 (n = 603±) P-value*

patients
59.8% <0.0001
34.0%
6.2%

old is sufficient to make a vaccine important
28.6% <0.0001
33.8%
37.5%

old is sufficient to make a vaccine important
68.0% <0.0001
25.3%
6.7%

ld is sufficient to make a vaccine important
58.0% <0.0001
29.1%
12.9%
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In 2016, compared to 2008, physicians were more likely to
report referring patients to pharmacies to buy and receive the zos-
ter vaccine (76.9% vs 32.6%, p < 0. 0001), and less likely to refer
patients to pharmacies to buy the vaccine and administer the vac-
cine in their office (31.1% vs 38.6%, p = 0.008).

In 2016, compared to 2008, physicians were less likely to report
the following as ‘‘major barriers” to administering or recommend-
ing HZ vaccine in their office: cost concerns for their patients, their
concerns about the safety and effectiveness of the vaccine, and
more pressing medical issues taking precedence over HZ vaccina-
tion (Table 2). While physicians were less likely to report cost con-
cerns for patients as a major barrier for administering the vaccine
in 2016, cost concerns for patients remained the biggest barrier
identified by physicians, with 42.3% of physicians still reporting
patient costs as a major barrier in 2016.
4. Discussion

Ten years after the first HZ vaccine was licensed in the United
States, physicians were more likely to respond that zoster and
PHN caused significant burden of disease among their older
patients and that vaccination against zoster was important. Physi-
cians’ increased perception of the importance of zoster and PHN is
likely influenced by extensive public awareness and provider out-
reach campaigns following the licensure of ZVL, increasing rates of
zoster among adults in the United States, and over a decade of
availability of a vaccine to prevent the disease [11].

Notably, this increased perception in the importance of zoster
and PHN was least pronounced when physicians were asked about
patients 50–59 years old. In 2016 only 29% of physicians responded
that they strongly agreed that burden of zoster in patients 50–
59 years old is sufficient to make a vaccine important, compared
to 68% when asked the same question about patients 60–79 years
old. With the new vaccine now licensed and recommended for
adults aged 50 and older, additional education may be needed to
promote vaccination in this younger age group which also has sig-
nificant burden of disease.

Physicians were also more likely to strongly recommend zoster
vaccination and less likely to report several major barriers to HZ
vaccination, although cost to patients continues to be a major per-
ceived barrier to HZ vaccination. More physicians in 2016 reported
referring patients to pharmacies to purchase and receive the vac-
cine, reflecting the growing role pharmacists play in administering
adult vaccines. As of 2015, all 50 states have passed legislation giv-
ing pharmacists authority to administer immunizations [12]. Fur-
thermore, since zoster vaccines are covered under Medicare Part
D, which is a pharmacy benefit program, pharmacists may have
easier access to reimbursement for HZ vaccination compared to
physicians. There was a statistically significant increase in the pro-
portion of physicians who reported they stopped administering the
vaccine due to cost and reimbursement issues, as provider-related
cost and reimbursement issues remain a key barrier for physicians
to administer zoster vaccine in their practice. However, increased
availability of zoster vaccine at pharmacies will likely outweigh
these factors and lead to overall increased accessibility of zoster
vaccine to help improve vaccination coverage.

Some barriers to vaccination, such as patient cost, vaccine effec-
tiveness and competing medical concerns, have diminished in
importance. However, cost to patients remains the biggest barrier
identified by physicians. Costs for ZVL have not declined over time
and shingles vaccines are often covered under the most expensive
tiers of Medicare Part D, requiring higher co-pays for patients.
Since the newly licensed RZV is a two-dose vaccine, the overall cost
for RZV vaccination will be higher than ZVL [13]. The higher cost of
the new vaccine may be an additional barrier for providers recom-
mending or administering the vaccine to their patients. The need to
stock more doses to fully vaccinate patients may also represent a
challenge, as up-front costs of vaccine purchase have been identi-
fied by physicians as a major barrier to administering HZ vaccine
[9].

Concerns related to the safety of ZVL have diminished with use
over the past 10 years. It is possible that physicians may need a
similar ‘‘warming up” period to get comfortable with the safety
profile of the new RZV vaccine. RZV is notably more reactogenic
than ZVL, which may lead to additional concerns from physicians
when administering the vaccine to their patients. However, RZV
is an inactive vaccine, and will not carry some of the safety con-
cerns of ZVL, a live attenuated vaccine, particularly when consider-
ing vaccination policy for immunocompromised patients.

Concerns related to efficacy of ZVL have also diminished. This
follows the real-world performance of ZVL as evidenced by large
post-licensure observational studies that found no serious adverse
events associated with ZVL administration in immunocompetent
adults and estimates of vaccine effectiveness similar to those
reported in clinical trials within four years post-vaccination [14].
However, studies of long-term effectiveness of ZVL have found evi-
dence of waning of protection. Interestingly physician’s percep-
tions about concerns of the effectiveness of ZVL as a barrier
diminished in 2016 even as studies were being published showing
waning of protection from the vaccine over time.

There are several limitations to this study. We did not survey
the same respondents across survey years, so our data does not
reflect changes in attitudes or practices among individual physi-
cians. Our results may have also been influenced by social desir-
ability bias, with physicians overestimating the extent to which
they recommend or administer the vaccine. However, our study
is unique in its ability to analyze responses to the same questions
regarding physician attitudes and practices from the beginning to
nearly a decade post ZVL licensure in a nationally representative
subset of GIM and FM physicians.

5. Conclusion

Overall, physician attitudes appear to be more favorable
towards zoster vaccination after a decade of availability of a HZ
vaccine. With a new, more effective vaccine in the market, there
is potential to significantly reduce the burden of HZ among older
adults. RZV may benefit from increased perception among physi-
cians of the importance of HZ and its complications among their
older adult patients, and physicians’ increasingly favorable attitude
towards HZ vaccination. Further research is needed to examine
attitudes and practice regarding HZ vaccine of other healthcare
providers, pharmacists in particular, that play an increasing role
in the delivery of shingles vaccination. Provider acceptance and
recommendation of RZV will be critical in order to increase the
proportion of eligible adults protected against HZ and its
complications.
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