
Barriers to Vaccination Among People with Parkinson’s Disease 
and Implications for COVID-19

Tiffany Phanhdonea, Patrick Drummondb, Talia Meiselc, Naomi Frieded, Alessandro Di 
Roccoe, Joshua Chodoshf,g, Jori Fleishera,*

aSection of Movement Disorders, Department of Neurological Sciences, Rush University Medical 
Center, Chicago, IL, USA

bMarlene and Paolo Fresco Institute for Parkinson’s and Movement Disorders, Department of 
Neurology, New York University School of Medicine, New York, NY, USA

cSUNY Downstate Medical Center College of Medicine, Brooklyn, NY, USA

dYale School of Nursing, New Haven, CT, USA

eZucker School of Medicine at Hofstra Northwell, Long Island, NY, USA

fDivision of Geriatric Medicine and Palliative Care, Department of Medicine, New York University 
School of Medicine, New York, NY, USA

gVA New York Harbor Healthcare System, Medicine Service, New York, NY, USA

Abstract

Background: Patients with Parkinson’s disease (PD) are at higher risk of vaccine-preventable 

respiratory infections. However, advanced, homebound individuals may have less access to 

vaccinations. In light of COVID-19, understanding barriers to vaccination in PD may inform 

strategies to increase vaccine uptake.

Objective: To identify influenza and pneumococcal vaccination rates, including barriers and 

facilitators to vaccination, among homebound and ambulatory individuals with PD and related 

disorders.

Methods: Cross-sectional US-based study among individuals with PD, aged > 65 years, stratified 

as homebound or ambulatory. Participants completed semi-structured interviews on vaccination 

rates and barriers, and healthcare utilization.

Results: Among 143 participants, 9.8% had missed all influenza vaccinations in the past 5 

years, and 32.2% lacked any pneumococcal vaccination, with no between-group differences. 

Homebound participants (n = 41) reported difficulty traveling to clinic (p < 0.01) as a vaccination 

barrier, and despite similar outpatient visit frequencies, had more frequent emergency department 

visits (31.7% vs. 9.8%, p < 0.01) and hospitalizations (14.6% vs. 2.9%, p = 0.03). Vaccine 
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hesitancy was reported in 35% of participants, vaccine refusal in 19%, and 13.3% reported 

unvaccinated household members, with no between-group differences. Nearly 13% thought 

providers recommended against vaccines for PD patients, and 31.5% were unsure of vaccine 

recommendations in PD.

Conclusion: Among a sample of homebound and ambulatory people with PD, many lack 

age-appropriate immunizations despite ample healthcare utilization. Many participants were 

unsure whether healthcare providers recommend vaccinations for people with PD. In light of 

COVID-19, neurologist reinforcement that vaccinations are indicated, safe, and recommended 

may be beneficial.
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INTRODUCTION

As the global pandemic of novel coronavirus 19 (COVID-19) enters its second year, over 

15 vaccinations are under study, with three granted emergency use authorization in the US, 

more available abroad, and others awaiting imminent approval [1, 2]. Despite this, US and 

European studies already demonstrate hesitancy among the public to accept a COVID-19 

vaccination when it becomes available [3-5]. This should not be surprising: in the general 

US population of adults aged 65 and older, more than one third are not vaccinated for 

common respiratory pathogens—influenza or pneumococcus—despite widely agreed upon 

recommendations and full Medicare coverage of their costs [6-8]. To what extent issues of 

access to care influence such low rates for a Medicare population is not known.

Among those with potential barriers to care, individuals with Parkinson’s disease (PD)—

comprising 1.3% of people age 60 years and older, rising to 2.8% of individuals 90 

years and older [9]—may be at higher risk of contracting and suffering complications of 

respiratory pathogens, with conflicting data on whether this applies to becoming infected 

with COVID-19 [10-13]. Mounting evidence does suggest that individuals with PD have a 

higher risk of complications and mortality from COVID-19, and worsening of PD symptoms 

in the setting of the virus [14]. Over time, individuals with PD grapple with progressive 

motor impairment and the emergence and progression of nonmotor symptoms [15]. These 

include dysphagia, which increases aspiration risk, and dementia, psychosis, and depression, 

which may delay recognition of infectious symptoms [16, 17]. The increase in the number 

and severity of these symptoms results in many individuals becoming homebound and 

surging healthcare utilization in the form of emergency department visits, hospitalizations, 

and institutionalization [18-21].

Based on our team’s experience conducting home visits for individuals with advanced/late­

stage PD [22], we hypothesized that individuals who either have lost or are at risk of 

losing access to neurological care may similarly be at risk of losing access to primary care, 

and thus, vaccinations [23, 24]. Furthermore, observational data indicate that individuals 

with moderate and advanced PD are at a 2.5-fold increased risk of hospitalization for 
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influenza and pneumonia, which are both associated with excess morbidity and mortality yet 

preventable by routine vaccination [25-27]. To our knowledge, only one prior study explored 

vaccination rates in people with PD. In 1995, Vernon and Jenkins reported that among 29 

individuals with PD surveyed, 52% and 72%, respectively, had received the influenza and 

pneumococcal vaccines. No recent studies have explored vaccination rates among people 

with PD or whether being homebound had any relationship to these rates. Therefore, we 

sought to identify influenza and pneumococcal vaccination rates, including barriers and 

facilitators to vaccination, among both homebound and ambulatory individuals with PD.

MATERIALS AND METHODS

Standard protocol approvals and consents

This study was approved by the New York University Grossman School of Medicine 

Institutional Review Board. All participants provided written or witnessed verbal telephone 

informed consent.

Study design, setting, participants, and recruitment

This cross-sectional survey was conducted at the Marlene and Paolo Fresco Institute for 

Parkinson’s and Movement Disorders at New York University Langone Medical Center 

from September 2016 through May 2017. Study participants were community-dwelling 

individuals treated at the Fresco Institute, diagnosed with idiopathic PD. Participants were 

required to be age 65 or older, primarily English-speaking, and without significant hearing 

impairment or speech dysfunction that would preclude participation in a telephone interview. 

This was an exploratory study funded for one year, with recruitment and enrollment over 

the span of one influenza season, and thus we based our recruitment goals on enrolling as 

many homebound participants as possible during that time span, and at least double the 

number of ambulatory participants to allow for comparison. We sought participants through 

chart review of Fresco Institute patients in the electronic medical record, filtered for those 

65 years of age or older with a diagnosis of PD, prioritizing individuals who had opted 

into research recruitment communication first. They were grouped into either homebound or 

ambulatory categories by self-report based on questions derived from Medicare homebound 

criteria [28]. Additionally, we contacted patients who were already enrolled in or on the 

waiting list for the Edmond J. Safra Interdisciplinary Home Visit Program (HVP), [22] who 

were known to meet homebound criteria. Participation was voluntary and without incentives.

Survey design

The survey consisted of standard demographic and disease history questionnaires along with 

healthcare utilization including: outpatient care by primary care providers and neurologists; 

the frequency of common colds, influenza, and pneumonia, respectively; self-reported 

frequency of urgent care, emergency department, and hospital visits; baseline rates of 

vaccination for influenza and pneumonia; and several questions adapted from the SAGE 

Working Group on Vaccine Hesitancy [29]. The SAGE questionnaire was revised to 

appropriately address our study population and age-appropriate vaccinations. We piloted 

the survey using cognitive interviews with eight participants who were clinically similar to 

the population studied. After obtaining telephone verbal consent, we conducted a survey 
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lasting approximately 25 minutes and entered responses directly into an electronic database 

[30].

Measures and outcomes

We collected demographic information including age, sex, race, ethnicity, primary language, 

highest level of education, marital status, presence of a care partner, and insurance status. 

Participants were asked for the year of onset of their PD symptoms, or if unknown, the year 

of diagnosis, to calculate PD duration. To qualify for homebound status, participants had to 

indicate that leaving the home requires a considerable effort due to their medical condition, 

and that leaving requires either an assistive device, special transportation, or the assistance 

of another individual.

The team asked participants how many times they had received the seasonal influenza 

vaccine in the past five flu seasons; five years was selected as a more accurate representation 

of vaccine uptake than a binary response regarding the most recent single flu season. The 

team also asked how many times participants had ever received a pneumonia vaccine since 

age 65. In the latter case, this could include the pneumococcal conjugate vaccine, or PCV13, 

and the pneumococcal polysaccharide vaccine, or PPSV23. PPSV23 was more recently 

recommended to include a booster dose, such that participants could have reported a total 

of 0–3 pneumonia vaccines. For participants concurrently enrolled in the HVP for clinical 

care, vaccination records from treating providers were actively sought as part of a quality 

improvement initiative. The study team gathered the dates of any influenza vaccinations 

in the preceding five influenza seasons, and the dates of any pneumococcal vaccinations. 

Vaccination records for non-HVP participants were not verified due to the heterogeneity of 

care settings in which participants may have received vaccines (i.e., providers within and 

outside of the institution, free-standing pharmacies, health fairs, etc.). The study team asked 

whether participants how often they had visited a primary care provider (PCP), neurologist, 

urgent care center, emergency department, or had been hospitalized, respectively, within the 

last 12 months. Participants indicated how many times they had experienced a common cold, 

influenza, and pneumonia, and for each, if the diagnosis was made by a healthcare provider.

The SAGE Core Vaccine Hesitancy Survey assesses beliefs relating to vaccines and 

healthcare. Participants responded to prompts about whether they believed vaccines were 

effective, whether others in their household had received all recommended vaccines, if 

they were ever hesitant about or had refused vaccines themselves, and their reasoning for 

hesitancy or refusal. Barriers such as distance, time, travel, and cost in obtaining vaccines 

were specifically solicited. Finally, participants were asked if they thought healthcare 

providers recommended vaccines for people with PD.

Primary outcome measures were: baseline rates of influenza and pneumococcal vaccination. 

Secondary outcomes were barriers and facilitators to vaccination uptake as determined by 

responses to the adapted SAGE Survey. Exploratory outcomes included self-reported illness, 

healthcare utilization, and correlation between self-reported and verified vaccination status 

among those with verified vaccination records.
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Statistical analysis

Statistical analyses were performed using STATA 15 software (StataCorp LP, College 

Station, TX). Participants were stratified by homebound status. Continuous variables 

were assessed for normality, and parametric or non-parametric descriptive statistics were 

calculated, as appropriate. Categorical variables between homebound and ambulatory 

participants were summarized by frequencies and percentages using Pearson chi squared, 

Fisher exact, and two-sample T tests. In the subset of homebound HVP participants for 

whom vaccination records were available, mean or median differences in self-reported vs. 

verified vaccinations were calculated, along with a Pearson correlation coefficient (r) for 

each vaccination type. A two-tailed p value < 0.05 was considered significant.

RESULTS

We consented and enrolled 143 individuals, 41 meeting homebound criteria and 102 who 

were ambulatory. Demographic characteristics are described in Table 1. The homebound 

cohort was notably older (80.5 years vs. 73.0 years, p = <0.01) and reported longer disease 

duration (12.5 years vs. 8.1 years, p ≤ 0.01). Homebound participants were more likely to 

live alone (35% vs. 24.5%, p = 0.03). We found no differences between groups in race, 

ethnicity, education, or insurance status.

Table 2 shows the results for vaccination rates, healthcare utilization, and self-reported 

illnesses. In the past 5 years, 9.8% of all participants had missed all influenza vaccinations. 

There were no significant differences between groups, with 85.4% of homebound 

individuals and 92.2% of ambulatory individuals, respectively, reporting at least one 

influenza vaccination in the past 5 years. Within the entire cohort, only 67.8% of 

participants reported having received any of the age-appropriate pneumococcal vaccinations 

recommended. Again, we found no differences between groups, with 31.7% of homebound 

and 32.3% of ambulatory individuals, respectively, missing both vaccinations.

Vaccination records were obtained and verified from 20/41 homebound participants. Among 

those with documented records, homebound individuals with PD had a mean of 3.7 

verified influenza vaccinations in the past 5 influenza seasons (SD 1.9, range 0–5). The 

number of vaccinations was over-reported compared with verification in 75% of this 

subset: 40% reported 4 more vaccinations than verified; 15% each reported 3 and 2 

more vaccinations than verified, respectively, and 5% reported 1 more vaccination than 

verified. Only two individuals had concordance between self-report and verification. For 

pneumococcal vaccinations, the same 20 homebound individuals had a mean of 0.6 out of 

3 possible pneumococcal vaccinations verified. Correlations between self-report and verified 

vaccination status were weak for both influenza (r: 0.12) and pneumococcal vaccinations (r: 
0.43).

In the past year, the entire cohort reported a mean of 3.1 PCP visits, with homebound 

participants reporting slightly more frequent visits, though this did not approach statistical 

significance (3.4 vs. 2.9, p = 0.20). In the past year, homebound participants were far 

more likely to have multiple emergency department visits (31.7% of homebound vs. 9.8% 
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of ambulatory, p < 0.01) and multiple hospitalizations (14.6% of homebound vs. 2.9% of 

ambulatory, p = 0.03). There were no differences in self-reported illnesses.

We list the SAGE questionnaire responses in Table 3. Overall, 3.5% of the full cohort 

did not believe that “vaccines protect people from serious disease” and 10.5% expressed 

doubt. Thirty-five percent of the full cohort reported ever being hesitant about a vaccine, 

19% had refused a vaccine, and when asked about vaccination status of household members 

13.3% indicated that their household members were not fully vaccinated, and 37.1% did 

not know, with no between-group differences. When asked whether “healthcare providers 

recommend vaccines for people with PD?” 12.6% of the entire cohort responded “No”, and 

31.5% responded “I don’t know”. Homebound participants were more likely to indicate that 

providers recommended against vaccines rather than ambivalence (homebound: 22.0% “No” 

and 22.0% “I don’t know”, vs. ambulatory: 8.8% “No” and 35.3% “I don’t know”), however 

this did not meet statistical significance (p = 0.06).

The SAGE questionnaire lists several potential logistical barriers to vaccination, including 

distance, time, and difficulty traveling to clinic, and cost of the vaccination. Whereas most 

participants denied these as barriers to vaccination, 12.2% of homebound participants cited 

difficulty traveling to clinic as a barrier compared with 1.0% of ambulatory (p < 0.01).

DISCUSSION

Despite retained access to PCP visits among both ambulatory and homebound individuals 

with PD, nearly 10% of individuals in this cohort had missed all influenza vaccinations 

in the preceding five years, and over 32% had missed all pneumococcal vaccinations. 

Besides their own missed vaccinations, participants frequently indicated that their household 

members were unvaccinated as well. Difficulty traveling to clinic was cited as a barrier to 

vaccination among homebound participants, however we found no differences in frequency 

of outpatient clinic visits. This perceived barrier may be exacerbated during the COVID-19 

pandemic as visitor restrictions for healthcare appointments introduce additional challenges 

to attending in-person visits. Furthermore, homebound individuals with PD were more likely 

to live alone. In a recent meta-analysis, living alone is strongly associated with lower 

vaccine uptake [31].

We also report on two previously undescribed and potentially modifiable barriers to 

vaccination. While 19% of all participants reported refusing a vaccine, 31.5% did not 

know whether their physicians recommended vaccines for people with PD, and nearly 13% 

believed that providers recommended against it. Additionally, over 13% of participants 

indicated that their household members were not fully vaccinated, and an additional 

37% were unsure. These discrepancies are actionable opportunities for change. While 

neurologists are not typically responsible for administering routine vaccinations, this 

does not preclude recommending or prescribing them. Yet our patients may interpret 

our silence on vaccines as a tacit contraindication. Numerous interventions have been 

studied to increase vaccination uptake among older adults, with varying success [32-34]. 

Posters in clinics or pre-populated reminders in after-visit documentation may communicate 
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neurologists’ concurrence with recommendations and encourage care partners to seek their 

own vaccinations, with minimal administrative burden on providers or staff.

In this study, we found a higher frequency of emergency department and hospital visits 

among homebound individuals, and no differences in outpatient visits. This challenged our 

hypotheses that homebound patients would have limited access to routine healthcare, and 

that this would be an explanation for low vaccination rates. Notably, participants reported 

visit frequencies without detail on visit content (i.e., sick visits vs. routine follow-up). 

Analyses of national datasets show over US $6.7 billion in total excess direct medical 

costs for outpatient care and physician visits in adults with PD compared with age-matched 

controls, suggesting that routine care provision is far outstripped by PD-related costs, and 

discussion of vaccinations may be deferred or missed [35].

The COVID-19 pandemic disproportionately affects older adults [36]. Similar to influenza 

and pneumonia, individuals with PD—particularly the most advanced and homebound 

—are at an increased risk of complications from COVID-19 [10-12]. As the rollout 

of COVID-19 vaccinations continues, attention must be paid to ensuring uptake among 

high-risk communities, including people with PD. As observed in this and prior studies, 

homebound individuals with PD are more likely to have advanced disease and live alone 

[37], which may delay recognition of early signs of infection, leading to more complex, 

emergent presentations [38, 39]. It is therefore imperative to recognize the importance of 

age-appropriate vaccinations for this vulnerable population as a modifiable contributor to 

morbidity and mortality. Prior work has demonstrated increased vaccination uptake through 

home visits to older adults [32, 40, 41], suggesting that such models for individuals with 

PD [42] may provide an opportunity to advocate for vaccination. Our study suggests 

that targeted education and interventions may be necessary to address and overcome 

concerns about COVID-19 vaccines and logistical barriers for individuals with PD. Effective 

communication strategies between the neurologist, the person with PD, and their household 

members may reduce vaccine hesitancy and increase uptake, lowering morbidity and 

mortality [43].

We acknowledge several limitations. First, the study is US-based, and vaccination 

guidelines, healthcare access, utilization, and socioeconomic status of participants must be 

interpreted within that healthcare system. Our findings may not apply elsewhere, particularly 

in single-payer or less developed healthcare systems. Participants were recruited from a 

single institution in New York City and non-English-speakers were excluded, limiting 

the generalizability of our findings. Additionally, medical history and vaccination status 

for the vast majority of participants were obtained by self-report due to logistical and 

funding constraints, and thus subject to recall and social desirability biases. The lack of 

vaccination records is a significant limitation and makes it challenging to interpret the low 

correlation between self-reported and verified vaccinations in the subset for whom records 

were available. In other populations, the concordance of verified vs. reported vaccinations 

exceeds 95%, however further work is necessary to assess this in older and cognitively 

impaired populations [44, 45]. To maximize representation of homebound individuals, we 

assessed capacity to consent but did not otherwise exclude participants based on cognitive 

impairment. Particularly in the more advanced homebound PD population, a higher rate of 
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cognitive impairment is anticipated, introducing potential recall bias. Future work should 

incorporate documented vaccination and healthcare utilization records, and query a broader, 

more representative population. Interventions to promote vaccine uptake in both ambulatory 

and homebound PD populations are necessary and underway.

In summary, ambulatory and homebound individuals with PD may be missing routine, 

age-appropriate vaccinations despite a higher risk of morbidity and mortality from acute 

respiratory illnesses. One actionable barrier may be a lack of explicit support for vaccination 

from the patient’s treating neurologist. With the rollout of COVID-19 vaccines, now is the 

time to advocate for preventive care and improve vaccine trust and uptake in our patients and 

their care partners.
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