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Abstract
The herpes zoster (shingles) vaccine is recommended for all adults aged ≥ 60 years without contraindications to prevent 
shingles and post-herpetic neuralgia. There are no published studies on zoster vaccination rates, barriers, or workflows in 
adults who have experienced homelessness. Due to barriers specific to this vaccine, including difficulty determining insurance 
coverage, high upfront costs, need for storage in a freezer, and under-prescription by physicians, uptake is lower compared 
to other recommended vaccines for older adults. To address these barriers, we developed a new approach of partnering our 
on-site primary care clinic in a transitional homeless shelter with a local pharmacy and offering vaccination on Shingles 
Immunization Days with a goal of matching or exceeding the national zoster immunization rate of 30.6%. Over a 3-year 
period, the live attenuated zoster vaccine was offered to 86% of eligible patients resulting in an immunization rate of 38.1%. 
This is higher than the estimated national rate but significantly lower than rates of tetanus (80.6%), pneumococcal (76.3%), 
and influenza (69.6%) vaccination in the same population, highlighting the unique obstacles to zoster immunization. Major 
reasons that patients were not immunized included lack of insurance coverage and patient refusal of all vaccines. Our find-
ings demonstrate that homeless adults are interested in zoster vaccination and a model of on-site primary care in a shelter 
partnering with a pharmacy can successfully improve vaccine uptake in this population. Coverage of the new inactivated 
zoster vaccine under Medicare Part B could increase the national zoster immunization rate.
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Introduction

Though homeless adults are at high risk for morbidity and 
mortality due to vaccine-preventable disease [1–3], there are 
no published studies of herpes zoster (shingles) incidence, 
immunization rates, barriers to vaccination, or models to 
increase immunization rates among adults in the United 
States who have experienced homelessness. The Advisory 
Committee on Immunization Practice (ACIP) recommends 

zoster vaccination in all adults aged ≥ 60 years to prevent 
shingles and post-herpetic neuralgia (PHN) [4–6]. Despite 
this, zoster immunization rates in the United States are sig-
nificantly lower compared to other recommended vaccines 
for older adults [7]. Only 30.6% of adults aged ≥ 60 years 
self-reported ever receiving the zoster vaccine in the 2015 
National Health Interview Survey (NHIS), thus barely meet-
ing the Healthy People 2020 Target of 30% [7]. A large ret-
rospective study of zoster vaccine insurance claims between 
2007 and 2013 estimated the national zoster immunization 
rate even lower at 19.5% [8]. Given that one-third of Ameri-
cans will suffer from shingles during their lifetime, 13% of 
adults over 60 who develop shingles will experience PHN 
[5], and zoster immunization has been shown to be cost-
effective [9–11], it is imperative to identify and address bar-
riers to zoster vaccination among all Americans, including 
those who have experienced homelessness.

The low rate of zoster immunization is due to barriers 
unique to this vaccine [6, 12–18]. To begin, insurance cover-
age is poor and variable, with copayment costs ranging from 
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$0 to > $250 across prescription drug plans (PDPs) [12–14, 
16–20]. The need for the live zoster vaccine to be stored 
in a freezer and administered within 30 min of thawing, 
unlike other adult vaccines which are stored in a refrigerator, 
decreases the likelihood that pharmacies and provider offices 
will stock the vaccine [12, 13, 18]. Moreover, in some states, 
pharmacists cannot administer the zoster vaccine without a 
provider’s prescription or authorization [15]. Consequently, 
current workflows for zoster immunization include either 
stocking and vaccinating in the provider’s office, prescribing 
to a pharmacy for the patient to bring in for administration 
in the provider’s office, or prescribing to a pharmacy for 
administration at the pharmacy [13, 18]. Due to these barri-
ers, surveys of primary care physicians have shown that the 
zoster vaccine is prioritized below and not recommended as 
frequently as other adult vaccines [12–14, 18, 19, 21]. There 
is also a large disparity in administration between different 
states [22, 23] and racial/ethnic groups [24]; self-reported 
rates of zoster vaccination are 34.6% for white patients com-
pared to 16% of Hispanic and 13.6% of African-American 
patients [7]. Published interventions to increase zoster 
immunization include pharmacy interventions such as fliers, 
increased patient education, and directly mailing or calling 
patients for vaccination [25–31]; electronic health record 
alerts sent to providers and/or patients about the need for 
vaccination [32, 33]; a nurse practitioner-based clinic model 
that stocks the zoster vaccine and directly bills Medicare 
Part D [34]; administration in an ophthalmology clinic [35]; 
and campaigns to improve zoster vaccine education among 
patients and providers [12, 36, 37].

Adults who have experienced homelessness may have 
even lower rates of zoster vaccination due to many fac-
tors, including increased barriers to access and navigate the 
healthcare and health insurance systems, decreased ability to 
afford copayments, and overrepresentation of minorities in 
the U.S. homeless population [38–41]. In the present study, 
we sought to increase the rate of zoster immunization from a 
baseline of 1% of active patients at a primary care clinic in a 
transitional homeless shelter for medically and/or psychiatri-
cally complex homeless adults in New York City. Barriers 
included lack of an onsite medical freezer and an efficient 
way to determine vaccine cost for each patient. In addition, 
in New York, pharmacists need a prescription for vaccine 
administration [42] and there is a $20 shipping fee to order 
less than five doses at one time from the manufacturer [43]. 
To address these obstacles, we developed a new workflow 
in which we partnered with a local pharmacy to identify co-
payment costs and deliver the vaccine for administration on 
group Shingles Immunization Days. After a nearly 3-year 
study period, we performed a retrospective chart review of 
the results. Our primary objective was to determine if an 
on-site primary care clinic in a homeless shelter partnering 
with a pharmacy could match or exceed the national zoster 

immunization rate of 30.6%. A secondary objective was to 
identify barriers to zoster immunization in adults who have 
experienced homelessness.

Methods

Study Design

The Institute for Family Health (IFH), affiliated with the 
Icahn School of Medicine at Mount Sinai, is a federally 
qualified community health center network providing pri-
mary care services in New York City and the Mid-Hudson 
Valley. The present study was based at Valley Lodge, a tran-
sitional homeless shelter for medically and psychiatrically 
complex homeless adults aged ≥ 50 years, which is run by 
the West Side Federation for Senior and Supportive Housing 
(WSFSSH), a private non-profit organization, with funding 
from the NYC Department of Homeless Services. Through 
a subcontract with Care for the Homeless, IFH provides 
weekly on-site health care services. The clinic is staffed by 
one family physician who sees patients two full days/week 
and a nurse who sees patients on two different half days/
week. At any given time, the clinic provides primary care 
for about half of the 92 current shelter residents. One-third 
of the active clinic population is also comprised of former 
residents who have moved to permanent housing and return 
for ongoing primary medical care. Residents generally live 
in the transitional shelter for 3 months to 2 years while they 
seek permanent, affordable housing.

In February 2015, the clinic physician gave a 30-min talk 
on the zoster vaccine at the shelter. From February 2015 
through December 2017, zoster vaccination was offered dur-
ing routine primary care visits as time permitted to all eligi-
ble patients per the ACIP/CDC guidelines [4]. For patients 
interested in vaccination, a live attenuated zoster vaccine 
(Zostavax™) prescription was e-prescribed to a local phar-
macy three blocks from the shelter. After receiving the pre-
scription, the pharmacy electronically determined insurance 
coverage and cost of co-payment within minutes. During 
a break in the workday, the provider or shelter Associate 
Director contacted the pharmacy to determine the cost for 
each prescription. At the next patient visit, the provider dis-
cussed the cost, risks, and benefits of vaccination with the 
patient, who would then decide whether to be vaccinated. 
As the partnering pharmacy did not stock or administer the 
vaccine in-house and had to pay $20 in shipping costs if < 5 
doses of the vaccine were ordered, a list was kept in the 
electronic health record of patients who had agreed to vac-
cination. After at least six patients were ready for vaccina-
tion, the appropriate number of doses were ordered for deliv-
ery to the shelter, and the vaccine was administered during 
individual appointments on Shingles Immunization Days. 
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Each Immunization Day had at least 1–2 alternate patients 
to account for acute patient contraindications to vaccination 
or no-shows. Five Shingles Immunization Days were held 
over the study period.

Alternate immunization options were offered but infre-
quently utilized. Patients were offered the opportunity for 
the vaccine to be e-prescribed to a national chain retail 
pharmacy a half block from the shelter for on-site vaccina-
tion, but halfway through the study period this pharmacy 
closed. Patients could also bring the vaccine frozen from 
an outside pharmacy to be administered in clinic or receive 
it at another site in our organization where the vaccine was 
stocked in-house.

Vaccine administration was recorded in the electronic 
health record (EHR) as for all other vaccines. We also doc-
umented in the EHR the cost of co-payment if known and 
reasons why patients declined the vaccine.

Data Analysis

At the end of the study period, a retrospective chart review 
was performed to determine the rate of and barriers to 
administration of the zoster vaccine. We included all patients 
aged ≥ 60 years who received primary care at the transi-
tional homeless shelter clinic and were seen by their primary 
care provider at least twice during the study period. Logistic 
regression was performed to compute odds ratios and 95% 
confidence intervals (CIs) for associations between patient 
characteristics and consent to vaccination, adjusting for age, 
sex, race/ethnicity, residence in the transitional homeless 
shelter (yes/no), number of medical comorbidities (≥ 3 vs. 
< 3), mental illness/dementia (yes/no), and patient refusal of 
at least one other vaccine (yes/no). Age was dichotomized as 
60–64 or ≥ 65 years because insurance coverage improves 
at age 65 when adults are eligible to select Medicare Part 
D, which covers the zoster vaccine. We also evaluated rates 
of vaccination against tetanus, pneumonia, and influenza 
(which are stored in an on-site medical refrigerator) and 
cost of zoster vaccination in our population of adults aged 
≥ 60 years.

Results

We identified 103 patients at our clinic aged ≥ 60 years. A 
majority (56.3%) of patients were men and the largest racial/
ethnic group was African-American (45.6%) (Table 1). Most 
(54.4%) patients had three or more major medical comor-
bidities, and almost half (46.6%) had a diagnosis of dementia 
or mental illness. Nearly all (98.1%) were insured. Of these 
103 patients, ten were excluded because they were already 
vaccinated or had medical contraindications, such as immu-
nosuppression due to HIV/AIDS, current chemotherapy or 

radiation treatment for malignancy, steroid or other immune 
suppression for autoimmune disease, or diagnosis or concern 
for hematologic malignancy (Fig. 1).

Of the 93 medically eligible patients, 13 (14.0%) patients 
were not offered the zoster vaccine due to transfer of care 
prior to discussing vaccination, lack of time during visits, 
or lack of a visit since turning 60 years old. As a result, the 
zoster vaccine was offered to 80 (86.0%) medically eligible 
patients. The vaccine was accepted by 37 of the 93 medically 
eligible patients (acceptance rate 39.8%), including those 
who had agreed to receive the vaccine but were waiting for 
an immunization day (see Fig. 1). At the end of the study 
period, four patients were still awaiting a second visit to find 
out the vaccine cost and decide whether to receive it.

Characteristics of patients who either accepted or 
declined the zoster vaccine are shown in Table 1. Most 
(58.1%) men and 36.4% of women accepted the vaccine 
(P = 0.06 for difference by sex). Patients with three or more 
major comorbidities were more than twice as likely to accept 
the vaccine than those with fewer comorbidities (63.0 vs. 
27.0%; P < 0.01). Those who had previously declined other 
vaccines were also less likely to accept the zoster vaccine 
(see Table 1). No significant differences in vaccine accept-
ance were found by race/ethnicity or any other patient 
characteristics.

The primary reasons for declining the zoster vaccine were 
lack of insurance coverage or patient refusal of all vaccines. 
After adjusting for covariates, patients who had previously 
declined at least one other vaccine had a 92% reduced odds 
of accepting the zoster vaccine (Table 2). Some patients 
were specifically concerned about the side effects of a live 
vaccine or wanted a longer time interval between vaccines. 
The only other significant predictor of zoster vaccine accept-
ance was number of medical co-morbidities. After adjusting 
for covariates, patients with ≥ 3 co-morbidities had more 
than a fivefold odds of accepting the zoster vaccine relative 
to those with fewer chronic conditions (Table 2). Patients 
had a variety of PDPs, which all had different vaccine costs. 
For most patients who had insurance coverage, the co-pay-
ment was <$10, but for others it was $30–$100 (Fig. 2). The 
manufacturer of the live attenuated zoster vaccine offers a 
Patient Assistance Program that fully covers the vaccine cost 
for uninsured patients and one uninsured patient received the 
vaccine through this program [44].

A total of 38.1% of this patient population were immu-
nized against zoster during the study period or prior to 
establishing care, which is higher than the reported national 
average of 30.6% and the Healthy People 2020 goal of 
30% (Table 3). In addition, our rate of 37.1% vaccination 
among those aged 60–64 years is significantly higher than 
the rate of 21.7% reported in the 2015 NHIS [7]. Notably, 
51% of African-American and 50% of Hispanic patients 
in our study population (compared to 41% of Caucasians) 
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Table 1  Characteristics of all 
patients aged ≥ 60 years and 
those who accepted or declined 
the zoster vaccine

All patients 
≥ 60 years
(N = 103)

Accepted vaccine
(N = 37)

Declined vaccine
(N = 39)

Proportion of 
those offered 
vaccine who 
accepted

n (%) n (%) n (%) % P value

Age (years)a

 60–64 36 (35%) 13 (35%) 13 (33%) 48 0.95
 ≥ 65 67 (65%) 24 (65%) 26 (67%) 49

Gender
 Female 45 (44%) 12 (32%) 21 (54%) 36 0.06
 Male 58 (56%) 25 (68%) 18 (46%) 58

Race/ethnicity
 African-American 47 (46%) 16 (43%) 15 (38%) 52 0.55
 Caucasian 28 (27%) 9 (24%) 13 (33%) 41
 Hispanic 23 (22%) 10 (27%) 10 (26%) 50
 Other/unknown 5 (5%) 2 (5%) 1 (3%) 67

Current shelter  residenta

Yes 69 (67%) 24 (65%) 30 (77%) 44 0.25
No 34 (33%) 13 (35%) 9 (23%) 59
Has three or more major medical  comorbiditiesb

 Yes 56 (54%) 29 (78%) 17 (44%) 63 < 0.01
 No 47 (46%) 8 (22%) 22 (56%) 27

Diagnosis of dementia or mental illness
 Yes 48 (47%) 16 (43%) 16 (41%) 50 0.85
 No 55 (53%) 21 (57%) 23 (59%) 48

History of tobacco abuse
 Yes 59 (58%) 26 (70%) 21 (54%) 55 0.14
 No 44 (43%) 11 (30%) 18 (46%) 38

History of alcohol abuse
 Yes 26 (25%) 10 (27%) 6 (15%) 63 0.21
 No 77 (75%) 27 (73%) 33 (85%) 45

History of other substance abuse
 Yes 26 (25%) 10 (27%) 8 (21%) 56 0.50
 No 77 (75%) 27 (73%) 31 (79%) 47

Has declined at least one recommended  immunizationc

 Yes 31 (30%) 3 (8%) 19 (49%) 14 < 0.01
 No 72 (70%) 34 (92%) 20 (51%) 63

Has declined more than one recommended  immunizationc

 Yes 20 (19%) 0 (0%) 15 (38%) 0 < 0.01
 No 83 (81%) 37 (100%) 24 (62%) 61

Tetanus vaccine  UTDc

 Yes 83 (81%) 33 (89%) 26 (67%) 56 0.02
 No 20 (19%) 4 (11%) 13 (23%) 24

Influenza vaccine  UTDc,d

 Yes 71 (70%) 33 (89%) 23 (59%) 59 0.03
 No 31 (30%) 4 (11%) 16 (41%) 20

Pneumonia vaccine  UTDc,e

 Yes 72 (76%) 34 (97%) 20 (57%) 63 < 0.01
 No 23 (24%) 1 (3%) 15 (43%) 6

Insurance status
 Insured 101 (98%) 36 (97%) 38 (97%) 49 0.06
 Uninsured 2 (2%) 1 (3%) 1 (3%) 50
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accepted the zoster vaccine, which is substantially higher 
than the vaccination rates of 13.6% of African-Americans 
and 16% of Hispanic adults reported in the 2015 NHIS [7]. 

Rates of influenza, tetanus, and pneumonia vaccination were 
significantly higher than that of zoster vaccination in the 
same patient population, reflecting the unique challenges 

Table 1  (continued) UTD up to date
a Age/housing status at time of vaccination or when vaccination was discussed if declined or still awaiting 
vaccination
b Includes life-threatening medical, non-psychiatric comorbidities, including history of CAD, CVA, PAD, 
systolic CHF, atrial fibrillation/aflutter, arrhythmias requiring pacemaker, hyperlipidemia, diabetes, malig-
nancy, rheumatologic conditions, COPD, asthma, AIDS, hepatitis, osteoporosis, hypothyroidism, seizure 
disorder, blindness, recurrent VTE, CKD stage IV or more advanced. Excludes overweight, obesity, predia-
betes, CKD III or less advanced, gout, minor BPH, mild anemia, underweight, diastolic dysfunction
c Per patient’s age and comorbidities based on 2017 CDC Adult Immunization Schedule
d Counted as up to date if patient received influenza immunization during the last flu season in which they 
presented for care
e Our organization has found insufficient evidence to vaccinate all adults aged ≥ 65  years with PCV13 
unless they have other indications; pneumococcal rate includes PPSV23 only

Fig. 1  Study flow diagram
All patients aged ≥60

years 
(n=103)

Medically Eligible 
(n=93)

Not offered (n=13)
Transferred care (n=5)
Recently turned 60 (n=5)
Other (n=3) 

Not eligible (n=10)
Medically ineligible (n=6)
Already vaccinated (n=4)

Offered Vaccine (n=80)
86% of eligible patients

Declined (n=39)
41.9% of eligible patients

Why declined?
High co-payment (n=14)
Declines all vaccines (n=13)
Feels not medically necessary (n=6)
Other (n=4)
Concerned about side effects (n=2)

Thinking about (n=4)
Awaiting visit to discuss  

vaccine cost after prescription 
sent to the pharmacy

Accepted (n=37)
39.8% of eligible patients

Received vaccine (n=33)
Group Immunization Day (n=27)
Patient brought (n=2)
At another site in-stock (n=3)
Pharmacy administered (n=1)

Awaiting vaccine day (n=4)
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presented by the zoster vaccine in adults who have experi-
enced homelessness, as in the general population (Table 3).

No adverse effects of the zoster vaccine were reported 
aside from mild arm pain in some recipients. Only one 

patient was known to develop zoster during the study period 
and this occurred while awaiting immunization. Seven 
patients died during the study period, but none in the three 
months following zoster immunization.

Discussion

To our knowledge, this is the first study to examine the rate 
of and barriers to zoster vaccination in adults who have 
experienced homelessness and assess an intervention to 
increase zoster vaccine uptake in this population. Partnering 
an on-site primary care clinic in a homeless shelter with a 
local pharmacy to administer the vaccine on specific vaccine 
days eliminated many barriers to zoster vaccination, includ-
ing lack of a freezer for storage, upfront purchasing costs 
and shipping fees, lack of an efficient system to determine 
individual PDP cost, and need for patient travel outside the 
clinic for vaccination. However, this model was unable to 
overcome a lack of zoster PDP coverage in certain patients 

Table 2  Adjusted odds ratios 
for associations between patient 
characteristics and zoster 
vaccine acceptance

Odds ratios are adjusted for all variables listed in the table

Variable Odds ratio (CI) P value

Age (< 65 referent) 0.66 (0.16–2.69) 0.56
Gender (male referent) 1.40 (0.39–5.03) 0.61
Race (non-African-American referent) 2.81 (0.78–10.21) 0.12
Shelter resident (“no” referent) 0.37 (0.09–1.51) 0.17
≥ 3 medical co-morbidities (< 3 referent) 5.71 (1.23–26.48) 0.03
Mental illness/dementia (“no” referent) 1.49 (0.44–5.05) 0.52
Tobacco use history (“no” referent) 2.12 (0.58–7.72) 0.26
Alcohol abuse history (“no” referent) 4.16 (0.64–26.93) 0.14
Other substance use history (“no” referent) 0.27 (0.04–1.78) 0.17
Declined at least one other vaccine (“no” referent) 0.08 (0.02–0.40) < 0.01
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Fig. 2  Zoster vaccine cost (if known)

Table 3  Vaccination rates for 
active patients aged ≥ 60 years 
during the study period

Patient eligibility determined by 2017 CDC Adult Immunization Schedule
a Our organization has found insufficient evidence to vaccinate all adults aged ≥ 65  years with PCV13 
unless they have other indications; pneumococcal rate includes PPSV23 only
b Counted as up to date if patient received influenza immunization during the last flu season in which they 
presented for care
c Rates are for patients aged ≥ 65  years for tetanus, pneumococcal, influenza vaccines as data for those 
≥ 60 years are not presented in 2015 NHIS

Vaccine Tetanus Pneumococcala Influenzab Zoster

Eligible patients 103 93 102 97
Number of patients up to date on vac-

cination at end of study period
83 71 71 37

IFH vaccination rate 80.6% 76.3% 69.6% 38.1%—age ≥ 60
37.1%—age 60–64
38.7%—age ≥ 65

National Health Interview Survey 2015 56.9%c 63.6%c 73.5%c 30.6%—age ≥ 60
21.7%—age 60–64
34.1%—age ≥ 65
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or patient-held beliefs about the vaccine necessity or risks. 
It is also significantly more time-consuming than typical 
workflows for other vaccines recommended for older adults 
as evidenced by appreciably higher rates of tetanus, pneu-
mococcal, and influenza vaccination in the same population. 
Unique barriers to zoster vaccination are also reflected in 
the 2015 NHIS, in which 34.2% of adults aged ≥ 65 years 
self-reported ever receiving the zoster vaccine compared to 
63.6% for pneumonia and 56.9% for tetanus vaccines [7].

Importantly, the present study demonstrates that adults 
who have experienced homelessness, including underrepre-
sented minorities and those with histories of mental illness 
and substance abuse, are interested in zoster and other rou-
tine vaccination. We hope that these results will spark others 
to develop effective models to improve vaccination rates in 
this vulnerable population in other settings. Though not the 
primary focus of our study, the limited published evidence 
on tetanus, pneumococcal, and influenza vaccination among 
homeless adults in the U.S. [1–3, 38, 45]. has prompted calls 
to develop new models to reduce disparities in immunization 
rates [46]. Our reported rates for tetanus and pneumococcal 
vaccination in adults who have experienced homelessness 
are higher than reported rates in the general U.S. popula-
tion, suggesting that homeless adults are also accepting of 
routine vaccination. A model of comprehensive primary care 
located in a homeless shelter with an on-site refrigerator to 
store vaccines can effectively achieve high levels of routine 
immunization among homeless adults.

We also found that patients with three or more medical 
co-morbidities had more than a fivefold odds of accept-
ing the zoster vaccine. Possible explanations include that 
patients with increased co-morbidities are generally more 
interested in preventative care, have higher levels of trust 
in the health care system and/or their medical team, or have 
more medical appointments in which vaccination is dis-
cussed and therefore more opportunities to accept. Addi-
tional studies will be needed to confirm and further elucidate 
this finding.

Poor and disparate PDP coverage of the zoster vaccine 
was a substantial barrier in our study population. Unlike 
most vaccines, the zoster vaccine is classified as a prescrip-
tion drug, not a vaccine. Therefore, it is not covered under 
Medicare Part B, which covers vaccines for most adults aged 
≥ 65 years but not prescription drugs. For prescription drug 
coverage, seniors select a PDP among many choices offered 
by insurance companies. Since there is currently no generic 
zoster vaccine, PDPs generally classify it as a Tier 3 or Tier 
4 drug, which costs more than generic Tier 1 and 2 drugs. 
Though the zoster vaccine is covered with a co-payment 
< $10 under the Medicare Part D PDP, co-payment cost in 
other PDPs varies widely and this information is not avail-
able to prescribers and patients in the point-of-care setting 
[16, 17, 20]. If the vaccine could be stored and dispensed 

on-site, 30–60 min of valuable clinical time would be needed 
to call a patient’s insurance company to determine coverage 
and co-payment cost. Using online or print formularies can 
be problematic as it can be difficult to identify a patient’s 
specific plan within an insurance company’s options and 
formularies are often not up to date with the latest coverage 
information [47, 48]. Interestingly, lack of insurance cover-
age was not a barrier for zoster immunization as there is no 
cost for uninsured patients and minimal paperwork through 
the manufacturer’s Patient Assistance Program [44]. Reclas-
sification of the zoster vaccine as a vaccine covered without 
co-payment under Medicare Part B or improved PDP cov-
erage would likely significantly improve zoster vaccination 
rates.

The present study has a few limitations. First, the patient 
population was relatively small, which may make it easier to 
achieve higher vaccination levels and a lower rate of adverse 
events than in larger populations. Factors unique to the study 
shelter may also have contributed to higher vaccine uptake 
and affect generalizability to other settings. For example, 
patients may have been more available for on-site medical 
appointments compared to other shelters because unlike 
other New York City shelters, this shelter permits patients to 
stay in their room and common areas of the building during 
the day. Furthermore, due to high levels of medical and psy-
chiatric comorbidities, many patients have difficulty going 
outside of the shelter independently. The shelter and its staff 
provide extensive assistance with medical appointments and 
managing medications that can continue even after patients 
move out, which could increase compliance with medical 
care and immunization. Because the shelter manages medi-
cations for many patients who have difficulty with ambula-
tion and/or navigating the healthcare system independently, 
patients at this shelter may be less likely to go to a pharmacy 
for a vaccination. Zoster vaccine acceptance may also be 
different in a sheltered homeless vs. street homeless popu-
lation. Additional larger studies will be needed to replicate 
our workflow or develop other models to improve uptake of 
this important vaccine.

The new inactive herpes zoster subunit vaccine (HZ/su) 
Shingrix™ was approved by the FDA and recommended for 
administration by the ACIP in October 2017 for adults aged 
≥ 50 years [49]. In large Phase 3 trials, the inactive subunit 
vaccine has significantly improved effectiveness and dura-
tion of action in reducing rates of zoster and PHN compared 
to the live attenuated vaccine [50–52]. Because it is inac-
tive, it is expected to be safe for patients with compromised 
immune systems in whom live vaccine is contraindicated 
[53, 54]. However, the inactive subunit vaccine has its own 
set of challenges, including the need for two doses of the 
vaccine 2–6 months apart (though this schedule may change) 
and a significantly increased risk of injection site reaction 
(79.0% compared to 29.5% for placebo) [50–52]. Storage 
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in a refrigerator (rather than freezer) is recommended, thus 
reducing a significant barrier to the live zoster vaccine [55]. 
However, there are currently a number of unanswered ques-
tions, in particular cost, insurance coverage, and patient 
acceptance, that will influence use of this vaccine [6, 49].

Our results show that poor insurance coverage of the zos-
ter vaccine is a significant barrier to vaccine uptake for pre-
vention of zoster and PHN in adults who have experienced 
homelessness. We recommend that the zoster vaccine be 
classified as a vaccine, not a prescription drug, and covered 
under Medicare Part B like other vaccines. Physicians, phar-
macies, and patients would have significantly fewer chal-
lenges to navigate and would be more likely to purchase or 
recommend the vaccine if it were covered or the cost were 
known upfront. We hope that the current trend of poor zoster 
immunization in the U.S. and in vulnerable populations can 
be reversed with improved coverage of the live attenuated 
zoster vaccine or higher uptake of the new inactive zoster 
vaccine.

Acknowledgements The authors thank Lili Bohan, Associate Director 
of Valley Lodge at the West Side Federation for Senior and Support-
ive Housing, Inc., for coordinating the Shingles Immunization Days, 
and Orlando Cuevas, pharmacist at Town Drug and Surgical at 1009 
Columbus Avenue, New York, New York, for collaborating with us on 
this project. We also wish to thank Elisa Wallman-Jacques, administra-
tor of IFH Homeless Program, for her assistance and support.

Compliance with Ethical Standards 

Conflict of interest The authors declare we have no conflict of interest.

Ethical Approval This study was approved by the Institute for Family 
Health Institutional Review Board, protocol 2222. Patients were not 
compensated for their participation in this study. Participant informed 
consent was obtained prior to administering the zoster vaccine but was 
not required for the retrospective chart review as this study used only 
de-identified secondary data.

References

 1. Mercat, A., Nguyen, J., & Dautzenberg, B. (1991). An outbreak 
of pneumococcal pneumonia in two men’s shelters. Chest, 99(1), 
147–151.

 2. Wiersma, P., Epperson, S., Terp, S., et al. (2010). Episodic illness, 
chronic disease, and health care use among homeless persons in 
Metropolitan Atlanta, Georgia, 2007. Southern Medical Journal, 
103(1), 18–24.

 3. Badiaga, S., Raoult, D., & Brouqui, P. (2008). Preventing and 
controlling emerging and reemerging transmissible diseases in 
the homeless. Emerging Infectious Diseases, 14(9), 1353–1359.

 4. Shingles (Herpes Zoster) Vaccination. (2017, August 9). CDC. 
Retrieved from https ://www.cdc.gov/vacci nes/vpd/shing les/index 
.html.

 5. Shingles (Herpes Zoster) | For Health Care Professionals. (2017, 
October 25). CDC. Retrieved from https ://www.cdc.gov/shing les/
hcp/index .html.

 6. Neuzil, K. M., & Griffin, M. R. (2016). Preventing shingles 
and its complications in older persons. New England Journal 
of Medicine, 375(11), 1079–1080.

 7. Williams, W. W., Lu, P.-J., O’Halloran, A., et al. (2017). Sur-
veillance of vaccination coverage among adult populations—
United States, 2015. MMWR. Surveillance Summaries, 66(11), 
1–28.

 8. Zhang, D., Johnson, K., Newransky, C., & Acosta, C. J. (2017). 
Herpes zoster vaccine coverage in older adults in the U.S., 2007–
2013. American Journal of Preventive Medicine, 52(1), e17–e23.

 9. Szucs, T. D., & Pfeil, A. M. (2013). A systematic review of the 
cost effectiveness of herpes zoster vaccination. PharmacoEco-
nomics, 31(2), 125–136.

 10. Kawai, K., Preaud, E., Baron-Papillon, F., Largeron, N., & Acosta, 
C. J. (2014). Cost-effectiveness of vaccination against herpes zos-
ter and postherpetic neuralgia: A critical review. Vaccine, 32(15), 
1645–1653.

 11. Pellissier, J. M., Brisson, M., & Levin, M. J. (2007). Evaluation of 
the cost-effectiveness in the United States of a vaccine to prevent 
herpes zoster and postherpetic neuralgia in older adults. Vaccine, 
25(49), 8326–8337.

 12. Elkin, Z. (2013, October 10). Barriers to translating evidence into 
clinical care: the zoster vaccine. The NYU Langone Online Jour-
nal of Medicine. Retrieved from https ://www.clini calco rrela tions 
.org/?p=6518.

 13. Hurley, L. P., Lindley, M. C., Harpaz, R., et al. (2010). Barriers 
to the use of herpes zoster vaccine. Annals of Internal Medicine, 
152(9), 555–560.

 14. Hurley, L. P., Harpaz, R., Daley, M. F., et al. (2008). National 
survey of primary care physicians regarding herpes zoster and 
the herpes zoster vaccine. The Journal of Infectious Diseases, 
197(Supplement_2), S216–S223.

 15. Taitel, M. S., Fensterheim, L. E., Cannon, A. E., & Cohen, E. S. 
(2013). Improving pneumococcal and herpes zoster vaccination 
uptake: Expanding pharmacist privileges. The American Journal 
of Managed Care, 19(9), e309-313.

 16. Carr, T. (2017, April 28). Why does my shingles vaccine cost 
so much? Consumer Reports. Retrieved from https ://www.consu 
merre ports .org/healt h/why-the-shing les-vacci ne-cost-so-much/.

 17. Yan, S., DerSarkissian, M., Bhak, R. H., Lefebvre, P., Duh, M. S., 
& Krishnarajah, G. (2017). Relationship between patient copay-
ments in Medicare Part D and vaccination claim status for herpes 
zoster and tetanus-diphtheria-acellular pertussis. Current Medical 
Research and Opinion, 0(ja), 1–26.

 18. Montag Schafer, K., & Reidt, S. (2016). Assessment of perceived 
barriers to herpes zoster vaccination among geriatric primary care 
providers. Pharmacy, 4(4), 30.

 19. Damm, O., Witte, J., & Greiner, W. (2015). A systematic review 
of herpes zoster vaccine acceptance. Value in Health, 18(7), A592.

 20. Medicare Part D Vaccines and Vaccine Administration. (2018, 
January). Medicare Learning Network. Retrieved from https ://
www.cms.gov/Outre ach-and-Educa tion/Medic are-Learn ing-
Netwo rk-MLN/MLNPr oduct s/Downl oads/Vacci nes-Part-D-Facts 
heet-ICN90 8764.pdf/.

 21. Hurley, L. P., Bridges, C. B., Harpaz, R., et al. (2016). Physician 
attitudes toward adult vaccines and other preventive practices, 
United States, 2012. Public Health Reports, 131(2), 320–330.

 22. La, E. M., Trantham, L., Kurosky, S. K., Odom, D., Aris, E., & 
Hogea, C. (2017). An analysis of factors associated with influenza, 
pneumoccocal, Tdap, and herpes zoster vaccine uptake in the US 
adult population and corresponding inter-state variability. Human 
Vaccines & Immunotherapeutics, 0(0), 1–12.

 23. Lu, P.-J., O’Halloran, A., Williams, W. W., & Harpaz, R. (2017). 
National and state-specific shingles vaccination among adults 
aged ≥ 60 years. American Journal of Preventive Medicine, 52(3), 
362–372.

https://www.cdc.gov/vaccines/vpd/shingles/index.html
https://www.cdc.gov/vaccines/vpd/shingles/index.html
https://www.cdc.gov/shingles/hcp/index.html
https://www.cdc.gov/shingles/hcp/index.html
https://www.clinicalcorrelations.org/?p=6518
https://www.clinicalcorrelations.org/?p=6518
https://www.consumerreports.org/health/why-the-shingles-vaccine-cost-so-much/
https://www.consumerreports.org/health/why-the-shingles-vaccine-cost-so-much/
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Vaccines-Part-D-Factsheet-ICN908764.pdf/
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Vaccines-Part-D-Factsheet-ICN908764.pdf/
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Vaccines-Part-D-Factsheet-ICN908764.pdf/
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/Vaccines-Part-D-Factsheet-ICN908764.pdf/


1027Journal of Community Health (2018) 43:1019–1027 

1 3

 24. Lee, T. J., Hayes, S., Cummings, D. M., et al. (2013). Herpes 
zoster knowledge, prevalence, and vaccination rate by race. The 
Journal of the American Board of Family Medicine, 26(1), 45–51.

 25. Wang, J., Ford, L. J., Wingate, L., et al. (2013). The effect of phar-
macist intervention on herpes zoster vaccination in community 
pharmacies. Journal of the American Pharmacists Association, 
53(1), 46–53.

 26. Wood, H. M., McDonough, R. P., & Doucette, W. R. (2009). 
Retrospective financial analysis of a herpes zoster vaccination 
program from an independent community pharmacy perspective. 
Journal of the American Pharmacists Association, 49(1), 12–17.

 27. Hedden, M. A., Kuehl, P. G., & Liu, Y. (2014). Economic analysis 
of a herpes zoster vaccination program in 19 affiliated supermar-
ket pharmacies. Journal of the American Pharmacists Associa-
tion, 54(4), 390–396.

 28. Bedwick, B. W., Garofoli, G. K., & Elswick, B. M. (2017). 
Assessment of targeted automated messages on herpes zoster 
immunization numbers in an independent community pharmacy. 
Journal of the American Pharmacists Association, 57(3S), S293–
S297.e1.

 29. Hess, R. (2013). Impact of automated telephone messaging on 
zoster vaccination rates in community pharmacies. Journal of the 
American Pharmacists Association, 53(2), 182–187.

 30. APhA Honors 2014 Immunization Champions. (2014, May 29). 
American Pharmacists Association. Retrieved January 1, 2018, 
from http://www.pharm acist .com/apha-honor s-2014-immun izati 
on-champ ions/.

 31. Bryan, A. R., Liu, Y., & Kuehl, P. G. (2013). Advocating zoster 
vaccination in a community pharmacy through use of personal 
selling. Journal of the American Pharmacists Association, 53(1), 
70–77.

 32. Otsuka, S. H., Tayal, N. H., Porter, K., Embi, P. J., & Beatty, S. J. 
(2013). Improving herpes zoster vaccination rates through use of 
a clinical pharmacist and a personal health record. The American 
Journal of Medicine, 126(9), 832.e1–832.e6.

 33. Chaudhry, R., Schietel, S. M., North, F., Dejesus, R., Kesman, 
R. L., & Stroebel, R. J. (2013). Improving rates of herpes zoster 
vaccination with a clinical decision support system in a primary 
care practice. Journal of Evaluation in Clinical Practice, 19(2), 
263–266.

 34. Wright, W. L., Morrell, E., Lee, J., Cuellar, N. G., & White, P. 
(2017). Comparison of immunization rates of adults ages 65 years 
and older managed within two nurse practitioner–owned clinics 
with national immunization rates. Journal of the American Asso-
ciation of Nurse Practitioners, 29(7), 384–391.

 35. Jung, J. J., Elkin, Z. P., Li, X., et al. (2013). Increasing use of the 
vaccine against zoster through recommendation and administra-
tion by ophthalmologists at a city hospital. American Journal of 
Ophthalmology, 155(5), 787–795.e2.

 36. Sevin, A. M., Romeo, C., Gagne, B., Brown, N. V., & Rodis, J. 
L. (2016). Factors influencing adults’ immunization practices: A 
pilot survey study of a diverse, urban community in central Ohio. 
BMC Public Health, 16, 424–424.

 37. Lu, P., Euler, G. L., Jumaan, A. O., & Harpaz, R. (2009). Herpes 
zoster vaccination among adults aged 60 years or older in the 
United States, 2007: Uptake of the first new vaccine to target sen-
iors. Vaccine, 27(6), 882–887.

 38. Metcalfe, S. E., & Sexton, E. H. (2014). An academic-community 
partnership to address the flu vaccination rates of the homeless. 
Public Health Nursing, 31(2), 175–182.

 39. Kushel, M. B., Vittinghoff, E., & Haas, J. S. (2001). Factors asso-
ciated with the health care utilization of homeless persons. JAMA, 
285(2), 200–206.

 40. Baggett, T. P., O’Connell, J. J., Singer, D. E., & Rigotti, N. A. 
(2010). The unmet health care needs of homeless adults: A 
national study. American Journal of Public Health, 100(7), 
1326–1333.

 41. “Minorities and Homelessness”. National Coalition for the Home-
less. (2009, July). Retrieved from http://www.natio nalho meles 
s.org/facts heets /minor ities .html/.

 42. Immunizations and emergency treatment of anaphylaxis pursuant 
to patient specific and non-patient specific orders and protocols, 
New York Statute § 63.9. (Effective 2009, August 20, last updated 
2017, August 9). Retrieved from http://www.op.nysed .gov/prof/
pharm /part6 3.htm#immun izati on.

 43. Vaccine Ordering 101 |Order Merck Vaccines. (2015, March 16). 
Medical Group Purchasing Organization. Retrieved from http://
www.mppg.net/3-16-15-vacci ne-order ing-101/.

 44. Merck Programs to Help Those in Need - Product. (2018). 
Retrieved from http://www.merck helps .com/zosta vax/.

 45. Marra, C. A., Patrick, D. M., & Marra, F. (2000). A cost-effec-
tiveness analysis of pneumococcal vaccination in street-involved, 
HIV-infected patients. Canadian Journal of Public Health, 91(5), 
334–339.

 46. Prins, W., Butcher, E., Hall, L. L., Puckrein, G., & Rosof, B. 
(2017). Improving adult immunization equity: Where do the pub-
lished research literature and existing resources lead? Vaccine, 
35(23), 3020–3025.

 47. Stephens, M. J., Finnell, J. T., Simonaitis, L., & Overhage, J. 
M. (2011). Variability in drug formularies and implications in 
decision support. AMIA Annual Symposium Proceedings, 2011, 
1327–1336.

 48. Tseng, C.-W., Lin, G. A., Davis, J., et al. (2016). Giving formulary 
and drug cost information to providers and impact on medication 
cost and use: A longitudinal non-randomized study. BMC Health 
Services Research, 16(1), 1–8.

 49. Crawford, C. (2017, October 31). ACIP recommends new her-
pes zoster subunit vaccine. Retrieved from https ://www.aafp.org/
news/healt h-of-the-publi c/20171 031ac ipmee ting.html/.

 50. Cunningham, A. L., Lal, H., Kovac, M., et al. (2016). Efficacy 
of the herpes zoster subunit vaccine in adults 70 years of age or 
older. New England Journal of Medicine, 375(11), 1019–1032.

 51. Lal, H., Cunningham, A. L., Godeaux, O., et al. C (2015). Efficacy 
of an adjuvanted herpes zoster subunit vaccine in older adults. 
New England Journal of Medicine, 372(22), 2087–2096.

 52. Lal, H., Poder, A., Campora, L., et al. (2018). Immunogenicity, 
reactogenicity and safety of 2 doses of an adjuvanted herpes zos-
ter subunit vaccine administered 2, 6 or 12 months apart in older 
adults: Results of a phase III, randomized, open-label, multicenter 
study. Vaccine, 36(1), 148–154.

 53. Eberhardson, M., Hall, S., Papp, K. A., et al. (2017). Safety and 
Immunogenicity of inactivated varicella-zoster virus vaccine in 
adults with autoimmune disease: A phase 2, randomized, double-
blind, placebo-controlled clinical trial. Clinical Infectious Dis-
eases, 65(7), 1174–1182.

 54. Parrino, J., McNeil, S. A., Lawrence, S. J., et al. (2017). Safety 
and immunogenicity of inactivated varicella-zoster virus vaccine 
in adults with hematologic malignancies receiving treatment with 
anti-CD20 monoclonal antibodies. Vaccine, 35(14), 1764–1769.

 55. Shingrix Vaccine Storage and Handling. (2018, January 25). CDC. 
Retrieved from https ://www.cdc.gov/vacci nes/vpd/shing les/hcp/
shing rix/stora ge-handl ing.html/.

http://www.pharmacist.com/apha-honors-2014-immunization-champions/
http://www.pharmacist.com/apha-honors-2014-immunization-champions/
http://www.nationalhomeless.org/factsheets/minorities.html/
http://www.nationalhomeless.org/factsheets/minorities.html/
http://www.op.nysed.gov/prof/pharm/part63.htm#immunization
http://www.op.nysed.gov/prof/pharm/part63.htm#immunization
http://www.mppg.net/3-16-15-vaccine-ordering-101/
http://www.mppg.net/3-16-15-vaccine-ordering-101/
http://www.merckhelps.com/zostavax/
https://www.aafp.org/news/health-of-the-public/20171031acipmeeting.html/
https://www.aafp.org/news/health-of-the-public/20171031acipmeeting.html/
https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/storage-handling.html/
https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/storage-handling.html/

	Assessing and Improving Zoster Vaccine Uptake in a Homeless Population
	Abstract
	Introduction
	Methods
	Study Design
	Data Analysis

	Results
	Discussion
	Acknowledgements 
	References


