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Abstract 

Background and Objectives: Despite federal legislation requiring nursing home (NH) staff 

members to be vaccinated against COVID-19, unvaccinated staff pose an ongoing public 

health risk. The research question guiding this study is as follows: What is the relationship 

between strategies to address vaccine hesitancy and vaccination rates among staff? We used 

the Diffusion of Innovation (DOI) theory as a theoretical framework.  

 

Research Design and Methods: The sample (N=627) included Ohio-based NHs. Using 

national and state NH data, multivariable linear regression techniques demonstrated the 

relationship between strategies to address vaccine hesitancy and vaccination rates among NH 

staff.   

 

Results: Peer counseling and providing sick time or time off for vaccine symptoms were both 

statistically significant strategies. Compared to facilities that did not engage in peer 

counseling, those that did saw an average increase of 3.2% of their staff vaccinated. Those 

that provided sick time or time off saw an average increase of 3.9% of their staff vaccinated. 

There was no statistically significant relationship between hiring full- or part-time facility 

infection preventionists and vaccination rates. 

 

Discussion and Implications: In order to foster vaccine confidence among long-term 

services staff, peer counseling and providing sick time or time off are examples of strategies 

that can impact vaccination rates among staff. According to DOI, these strategies target the 

communication channels and social system of an organization. While this study focuses on 
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NHs, results remain critically important to the remainder of the long-term services system, 

which does not have vaccine requirements similar to the NH industry. 

 

Key words: COVID-19; Vaccination; Nursing home staff; Long-term services workers; 

Vaccine hesitancy 
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Older people with disability, particularly nursing home (NH) residents, are especially 

vulnerable to the novel coronavirus disease (COVID-19; D’Adamo et al., 2020). Although 

other preventive public health behaviors such as mask wearing and social distancing are 

effective in curbing the spread of COVID-19 (World Health Organization, 2020), widespread 

vaccination is still imperative to maintain long-term control of the virus (Kwok et al., 2021). 

In the NH setting, this means that not only residents themselves should be vaccinated, but 

also the staff that care for them.  

The success of a vaccination effort is contingent on gaining acceptance, trust, and 

confidence among its intended population (Kwok et al., 2021). Unfortunately, there has been 

considerable hesitancy surrounding the COVID-19 vaccine that has dampened nationwide 

vaccination rates (Coustasse et al., 2020; Tyson et al., 2020; Zitner, 2020). Vaccine hesitancy 

refers to ―the reluctance or unwillingness to be vaccinated or have oneʼs children vaccinated 

against a disease, even if proven safe and effective‖ (Coustasse et al., 2020, p. 72). Since 

COVID-19 vaccines have become available to the U.S. general public, there has been a 

sizable portion of the population that have reported they either do not plan to or are unsure 

about being vaccinated (Thigpen & Funk, 2020). Such hesitancy is problematic because 

unvaccinated individuals are far more likely to contract and spread the virus to others (Zitner, 

2020), posing an ongoing risk to themselves and those around them. 

Reasons for COVID-19 vaccine hesitancy include a range of factors. Given the 

novelty of the virus, some worry about the associated unknown effects, while others hold a 

more general mistrust in science and public health experts (Funk et al., 2020). The vaccine's 

rapid development and production has also led some individuals to question its safety and 

efficacy (Tyson et al., 2020). Additionally, there is evidence that the constant politicization of 

the pandemic may cause individuals to detach from the crisis and therefore underestimate the 

severity of COVID-19 (Hall Jamieson & Albarracin, 2020; Tyson et al., 2020).  
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Vaccine hesitancy is quite detrimental to health care professionals, as they are more 

likely to be exposed to vulnerable populations (Kose et al., 2020) and widespread infection 

among this population could potentially reduce the available healthcare workforce (Kwok et 

al., 2021). In a study examining COVID-19 vaccine hesitancy among US medical students, 

Lucia and colleagues (2020) found 53% of participants were unwilling to participate in a 

vaccine trial and 23% were unwilling to get vaccinated even post-FDA approval. 

Furthermore, Kwok and colleagues (2020) identified several reasons behind vaccine 

hesitancy as cited by hospital health care workers, including potential side effects, trusting 

their own immune system, not trusting the vaccine, and being unafraid of getting sick. While 

these studies have shed light on the nuances of vaccine hesitancy among some subsects of 

health care professionals, no research has focused specifically on NH staff in the US.  

In order to address vaccine hesitancy and foster vaccine confidence effectively among 

NH staff, evidence-based health communication strategies are necessary. Considering the 

importance of widespread COVID-19 vaccine uptake, research has begun to focus on 

identifying effective strategies to address vaccine hesitancy. Empirical data suggests it is 

possible to build vaccine trust among undecided individuals with effective strategies (Jarret et 

al., 2015). Although the success of strategies can vary based on the degree and source of 

hesitancy (Sonawane et al., 2021), a systematic review by Jarret and colleagues (2015) found 

the most effective strategies were those that met the following criteria: targeted unvaccinated 

and under-vaccinated populations, designed to increase vaccination knowledge and 

awareness, improved convenience and access to the vaccination, mandated vaccinations or 

sanctioned against non-vaccination, and engaged influential leaders to promote vaccination.  

Less research has been conducted on what organizations or communities can do to 

encourage vaccination among their staff, apart from vaccination mandates (Emanuel & 

Skorton, 2021). In the time period after data were collected for this study, CMS passed the 
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ruling Omnibus COVID-19 Health Care Staff Vaccination that stated all staff must be fully 

vaccinated by March 15, 2022, enforced by surveyor guidance (CMS, 2021b).  Although 

facilities  that failed to meet 100% vaccination rates were subject to enforcement actions such 

as civil monetary penalties, denial of payment, or termination, many staff are still not 

vaccinated (CMS, 2021a; AARP, 2022). For example, even by July 2022 78% of Ohio’s 

direct care staff were fully vaccinated and less than 35% had received at least one booster 

(AARP, 2022).  

In addition to mandates, there are less stringent approaches employers can take to 

encourage their employees to get vaccinated. Education is a heavily explored key component 

of successful strategies to reduce vaccine hesitancy, as proper education can help counteract 

the efforts of circulating misinformation and conspiracy theories (Chou & Budenz, 2020). 

Although education alone is generally not sufficient to incite lasting change (Finney Rutten et 

al., 2021), promoting education in conjunction with other strategies could be a primary 

objective of organizational efforts.  Little research has been conducted on specific strategies 

in the context of the COVID-19 vaccine. Other strategies that may effectively translate to 

organizational-level vaccine hesitancy include peer counseling, leading by example, and 

permitting vaccination during work hours. According to the Institute for Healthcare 

Improvement, the most effective strategy to address vaccine hesitancy is through 

conversations with trusted peers (Balik et al., 2021). By utilizing these motivating strategies, 

employers may be able to encourage vaccination among staff, while still keeping employer 

trust and privacy intact.  
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Present Study 

To best encourage vaccination among NH staff, it is imperative to understand what 

strategies are effective at reducing vaccine hesitancy and therefore improving vaccine uptake 

among this population. While there is some documented research on strategies to reduce 

vaccine hesitancy, no research has been conducted on NH staff specifically. To address this 

gap, the present study will use a dataset composed from three data sources of Ohio NHs to 

uncover the extent to which participation in strategies to address vaccine hesitancy affect 

vaccination rates among staff. The research question guiding this study are as follows: What 

is the relationship between engaging in various strategies to address vaccine hesitancy and 

vaccination rates among staff? We hypothesized that compared to facilities that do not 

engage in strategies to reduce vaccine hesitancy, those that do will exhibit higher rates of 

staff vaccination. 

Theoretical Framework 

The present study is rooted in the Diffusion of Innovation (DOI) theory. The DOI is 

widely used to assist in understanding the adoption of an innovative behavior (Rogers, 2003), 

such as receiving a new vaccine. Reactions to any innovation vary across the spectrum, with 

Rogers categorizing individuals as innovators, early adopters, the early majority, the late 

majority, and laggards. In the context of the COVID-19 vaccine, this means that while some 

individuals signed-up to receive the vaccine quickly once they were eligible, others waited or 

even resisted the vaccine (Rogers, 2003). Vaccination as a practice has existed for centuries 

(Plotkin, 2014) and has also commonly evoked opposition (Porter & Porter, 1988). However, 

public opinion on the COVID-19 vaccine has been warped by the politicization and 

misinformation spread throughout mass media (Bolsen & Palm, 2022; Sorrell & Butler, 

2022), setting it apart from previous vaccination uptake efforts. DOI theory has recently been 
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applied to understand the uptake of the COVID-19 vaccine (Mo et al., 2021); however, not in 

the context of NH staff in the United States.  

There are four aspects that explain the uptake of an innovation: attributes of the 

innovation, characteristics of the adopters, communication channel, and the social system 

(Rogers, 2003). While it is beyond the scope of the present study to evaluate the attributes of 

the innovation (i.e., the COVID-19 vaccine) and characteristics of the adopters (i.e., 

individual NH staff members), the present study uses variables aligned with the latter two 

factors of the DOI (i.e., communication channel and social system) to understand if engaging 

in various strategies to reduce vaccine hesitancy have an impact on vaccination uptake among 

NH staff. Communication channels refer to the medium through which individuals obtain 

information about the innovative behavior and perceive its usefulness (Mo et al., 2021). 

Intentionally providing education to staff constitutes a communication channel, be it informal 

such as conversations with peers or more formal training or education opportunities. 

Depending on the perceived value of that education, it may have an impact on staff 

vaccination. With their specialized knowledge of infectious disease processes, surveillance 

and epidemiologic investigations, and preventing and controlling the transmission of 

infection agents (Gilmartin et al., 2021), infection preventionists offer an education to NH 

staff that constitutes as a change to the communication channel in which staff typically 

received information. 

The social system refers to the structure of the environment that might affect the 

individual’s attitudes towards innovation (Rogers, 2003). Participating in strategies to reduce 

vaccine hesitancy such as providing sick time off for the vaccine’s symptoms or incentivizing 

the vaccine with bonuses or gifts constitute important social system characteristics. In order 

to best understand what organizations can do to foster vaccine confidence among their team, 

it is valuable to know what changes to the social system would be most effective. Further, 
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considering the potential influence on individual attitudes towards the innovation, hiring 

infection preventionists can also act as a change to the social system. Many NHs are looking 

to expand their organization’s social system by hiring part- or full-time infection 

preventionists (Reese et al., 2021); therefore, it is important to understand what effect this has 

on staff vaccination rates.  

While infection preventionists have been around before COVID, a new addition to the 

social system of a NH is COVID-specific programs. For example, the Ohio Vaccine 

Maintenance Program was launched in February of 2021 in an attempt to help reduce vaccine 

hesitancy and encourage vaccination by supporting vaccine clinics for residents and staff 

(DAS, 2021). By participating in this program, facilities gain access to an online portal to 

monitor the schedule of vaccination clinics and the availability of vaccine doses in real time, 

to ensure staff and residents have continuous access to vaccination. Programs such as this 

may be crucial in helping foster vaccine confidence among staff. To better understand this 

impact, participating in the Ohio Vaccine Maintenance Program will be assessed in the 

present study, along with several other community-level variables to best isolate the 

relationship between important aspects of the innovative behavior and the outcome of 

vaccination rates.  

Methods 

Data Sources 

To uncover the relationship between NH facilities engaging in various strategies to 

address vaccine hesitancy and the vaccination rates among staff, a dataset composed of the 

following three sources was used: the 2019 (Wave 14) Biennial Survey of Long-Term Care 

Facilities (Biennial Survey), the 2021 Centers for Medicare and Medicaid Services (CMS) 

provider data, and the Washington, Wyoming, Alaska, Montana, Idaho (WWAMI) Rural 
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Health Research Center (RHRC) Rural-Urban Commuting Area (RUCA) data (Rural Health 

Research Center). Ethics approval for this secondary data analysis was granted from 

(*Blinded for review) University Institutional Review Board.  

The Biennial Survey is required for Ohio NHs to complete every other year, 

according to the 2008 Ohio law (173.44 of Ohio Revised Code). The Biennial Survey is 

required for both skilled nursing facilities (SNF) and residential care facilities (RCF), but the 

present study focuses solely on the SNF population. Although the Biennial Survey is 

completed by a NH administrator or other management personnel, the questions relate to the 

facility as a whole, including broad categories such as reimbursement rates, payment sources, 

facility services, staffing, and quality (Applebaum et al., 2020). The 2019 Biennial Survey 

was initially sent out to 964 NHs in early 2021 and data collection continued through 

September 2021 due to COVID-related delays. Given this retrospective method for data 

collection, several questions pertaining to the COVID-19 pandemic and impact on NHs were 

added. The final response rate was 70%. 

Similarly, the Centers for Medicare and Medicaid Services (CMS) collect general 

facility-level data on active licensed Medicare and Medicaid NHs across the county, 

including number of certified beds, ownership status, staffing, and quality measure scores 

(CMS, 2021a). Finally, the WWAMI rural-urban classification of Rural-Urban Commuting 

Area (RUCA) data designates all of the United States’ Census tracts rural and urban status 

using standard Bureau of Census Urbanized Area, Urban Cluster definitions and work 

commuting information (Rural Health Research Center, 2020).  
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Measures 

Dependent Variable 

The outcome variable of interest is vaccination among Ohio nursing home staff, as 

indicated by the Biennial Survey question, ―By March 15, 2021, please estimate what 

proportion of your staff was fully vaccinated? Please only include numbers, no percent signs 

or decimal points.‖ Because the text field was locked to only accept numbers, not characters, 

respondents wrote in their estimation as a whole number.   

Independent Variables 

The primary variables of interest include strategies to address vaccine hesitancy and 

use of infection preventionists. First, strategies to address vaccine hesitancy are examined 

using the Biennial Survey question ―How did you address any staff hesitancy about receiving 

the COVID-19 vaccine? Check all that apply.‖ This question has the following response 

categories: Peer counseling, Being an example, Providing bonuses or gifts, Extra sick leave 

for side effect(s), and No action taken. Peer counseling may include communication in-

person between coworkers during staff meetings, presentations, and information 

conversations as well as virtually over email, text messaging, or phone calls (NCIRD, 2021). 

Being an example may include administrators getting vaccinated themselves, being 

photographed while doing so, and/or otherwise documenting vaccination (Opitz & Gomez, 

2021; NCIRD, 2021). This list of strategies was developed based on common reported 

practices at the time and reviewed for completeness and relevance by leadership at the Ohio 

Department of Aging and the Ohio long-term care professional associations. These strategies 

were not defined in the survey and therefore were left to the administrator’s discretion for 

interpretation. 
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In February 2021, the Ohio Vaccine Maintenance Program was launched (Ohio 

Department of Administrative Services, 2021). The Biennial Survey asks providers if they 

participate in the Ohio Vaccine Maintenance Program with response categories of Yes and 

No. Finally, hiring infection preventionists are addressed. The Biennial Survey asked ―Please 

identify the number of infection preventionists working full-time or part-time as of March 

15th, 2021.‖ A dummy variable was created to examine if there was a difference in staff 

vaccination rates when a facility hired a full- or part-time infection preventionist. 

Control Variables 

In order to best isolate the relationship between the independent variables and staff 

vaccination rates, several controls were used. While independent variables were chosen based 

on the DOI framework, control variable selection was guided by existing research that has 

identified factors important to quality and innovation in the NH setting (Baldwin et al., 2017; 

Chisholm et al., 2013; Tanuseputro et al., 2015). As a vaccination mandate put forth by a 

facility would drastically affect their vaccination rates, that relationship will be controlled for 

by including the Biennial Survey question ―Do you require your staff to have a COVID-19 

vaccination?‖ with response options of Yes and No. Resident vaccination rates will also be 

controlled for. The following facility-level characteristics will be controlled for using CMS 

data: facility bed size, number of residents, overall star rating (i.e., out of 5 stars), and 

ownership status. CMS includes data on for-profit, non-profit, and government-owned 

ownership status; however, due to the small number of government-owned facilities that 

category was combined with non-profit. Finally, the RUCA data will be used to control for 

geographic location (i.e., urban vs. rural).   
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Data Analysis 

Data cleaning and analyses were performed using version 9.4 of the SAS System for 

Windows (SAS Institute Inc., 2013). The analytic sample consisted of NH providers in the 

state of Ohio who completed a Biennial Survey and filled out the questions related to 

COVID. Next, these data were merged with the CMS data by the common variable of 

Medicare ID Number, and subsequently merged with the RUCA data by the common 

variable of ZIP code. The RUCA classifications were re-coded from more specific 

designations of geographic location to dichotomize urban and rural locations. Because this 

study required data from all the Biennial Survey, CMS, and RUCA, facilities without data in 

all three sources were eliminated from the dataset, leaving a potential sample of n=676 out of 

a potential of n=964 NHs. Missing data was handled by using list-wise deletion, leaving an 

analytic sample of N=627 (65% of facilities). Multivariable linear regression techniques were 

used to assess all variables. Prior to model finalization, variance inflation factors (VIFs) were 

calculated to evaluate multicollinearity for all independent variables.  

Results 

Characteristics of the analytic sample (N=627) of NHs in the state of Ohio are shown 

in Table 1. The facility-level variables reported are ownership status, bed size, star rating, 

geographic location, if staff vaccination was required, and resident vaccination rates. The 

majority of NH respondents were for-profit (73.8%, n=463) and urban (71.6%, n=449) with 

an average bed size of 92.7(SD=39.0) and an average star rating of 3.2(SD=1.4) out of a 

possible 5 stars. The overwhelming majority of facilities did not require vaccinations for staff 

(90.8%, n=569) and had an average proportion of vaccinated residents of 75.7%(SD=18.8).  

Analytic sample results were compared to all NHs in the state as reported in the CMS 

CASPAR report (CMS, 2021).  Overall, the samples were comparable, but the analytic 
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sample did have a higher proportion of not-for-profit facilities, (26% vs, 21%), and a slightly 

higher average number of licensed beds (93 vs. 91). The CMS five- star rating and the 

proportion of facilities classified as urban, were comparable.  

<Table 1 about here> 

 

The variables of interest for this study are reported in Table 2. Nearly all facilities 

engaged in at least one strategy to reduce vaccine hesitancy among staff (99.5%, n=624), 

with education (98.9%, n=620) being the most common and providing sick time or time off 

for vaccine symptoms (19.8%, n=124) being the least common. The majority did report 

participating in the Ohio Vaccine Maintenance Program (89.6%, n=562). Ohio regulations 

did require nursing facilities to have an infection preventionist. Eighty-two percent of 

facilities reported having at least one full-time infection preventionist on staff and 17% 

reported having at least one part-time infection preventionist on staff. The average proportion 

of vaccinated staff in March of 2021 was 45.4%(SD=18.8).  

<Table 2 about here> 

The results of the linear regression model are shown in Table 3. The model explains 

24.7% of the variance in the outcome variable (multiple R=0.497) and the model overall was 

significant (F [12, 607] = 16.57, p<0.0001). Several individual variables were statistically 

significant with the dependent measure, the proportion of vaccinated staff. One of the 

strategies, staff education, to address vaccine hesitancy did not have an effect and was 

dropped in the final model.  

Compared to for-profit NH, the non-profit NHs in the model had on average a 4.6% 

higher proportion of their staff vaccinated, holding all other variables constant (p=0.005). 

Compared to NHs in rural locations, those in urban geographic locations had on average a 
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3.9% higher proportion of vaccinated staff (p=0.011). Regarding star rating, with each 

additional increase in star rating from 1-5, the average proportion of vaccinated staff 

increased 2.4% (p<0.0001). Requiring staff vaccinations and rates of resident vaccination 

were also both highly statistically significant (p<0.0001). Compared to facilities that did not 

require vaccination for staff, those who did had on average 9.2% more of their staff 

vaccinated. As the rate of vaccinated residents increased by 1%, the rate of vaccinated staff 

also increased by 0.34%.  

Two strategies to reduce vaccine hesitancy, peer counseling and providing sick time 

or time off for the vaccine/symptoms, were associated with staff vaccination rates. Compared 

to facilities that did not engage in peer counseling, those that did saw on average a 3.3% 

higher proportion of their staff vaccinated (p=0.019). Facilities that provided their staff with 

time off to receive a vaccination saw on average a 3.9% higher proportion of their staff 

vaccinated (p=0.027). Participating in the Ohio Vaccine Maintenance Program and having an 

infection preventionist (i.e., full- or part-time) did not yield statistically significant results.  

 

<Table 3 about here> 

 

Discussion 

The present study explored the association between engaging in various strategies to 

address vaccine hesitancy and vaccination rates among staff. It was hypothesized that 

compared to facilities that do not engage in strategies to reduce vaccine hesitancy, those that 

do will exhibit higher rates of staff vaccination. Results partially supported this hypothesis 

and found that peer counseling and providing sick time or time off were both positively 

associated with significantly higher staff vaccination rates. Peer counseling could be 
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implemented as a way for NH administrators to not only bolster confidence among staff 

regarding vaccination, but also as a strategy for other innovation efforts. It is notable that less 

than 20% of administrators indicated their community provided time off or sick time for 

vaccination/symptoms, making it the least popular strategy of the five assessed. Providing 

time off may be an important way for administrators to express support to their staff and gain 

trust, not only regarding vaccination but other innovation efforts as well.  

However, none of the other four (i.e., education, leading by example, providing 

bonuses or gifts) were significantly related to staff vaccination rates. As previous literature 

has detailed, education is important in reducing vaccine hesitancy but not sufficient to 

produce behavior change (Chou & Budenz, 2020). This may support Finney Rutten and 

colleagues’ (2021) proposition that education alone is not enough to incite change; it is 

education in conjunction with other strategies that is most effective. Previous research 

identified influential leaders to promote vaccination as successful in improving vaccination 

among a population (Jarret et al., 2015); however, leading by example was not a significant 

strategy identified in this study. Similarly, providing bonuses/gifts alone did not have a 

significant effect in increasing staff vaccination rates. 

Additionally, hiring full-time nor part-time infection preventionists in 2021 was not 

significantly associated with staff vaccination rates. In future research, perhaps specifying the 

roles of hired infection preventionists would yield more significant results. Similarly, as the 

chief purpose of the Ohio Vaccine Maintenance Program is to help reduce vaccine hesitancy 

and encourage vaccination by supporting vaccine clinics for residents and staff, it is 

surprising this was not statistically effective at improving staff vaccination. 

 Returning to the Diffusion of Innovation (DOI) theory, this study’s focus on strategies 

to reduce vaccine hesitancy fit best within the framework of communication channels and the 
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social system (Rogers, 2003). Providing peer counseling, a change to the social system, could 

also constitute a communication channel because it is a mechanism used by communities to 

disseminate information about the vaccine and a characteristic of the social system, the 

findings indicate that both these factors of an innovation are important to individuals’ uptake. 

However, applying the DOI theory to vaccination uptake is a relatively new area (Mo et al., 

2021), more research is needed to fully explore this framework as potentially useful for 

explaining COVID-19 vaccination in various populations.  

 The findings of this study hold several implications for research, policy, and practice. 

First, due to constraints of the data used, future research in this area should focus on 

establishing causal relationships with longitudinal data in order to confidently claim the 

effectiveness of various strategies to reduce vaccine hesitancy. Randomized controlled trial 

methodology could be utilized to compare the effectiveness of various strategies to reduce 

vaccine hesitancy against control groups. Considering Ohio required NHs to hire at least one 

infection preventionist, future research would benefit from samples without a similar 

requirement in order to further explore the impact of infection preventionists. Future research 

may also benefit from exploring other strategies to reduce vaccine hesitancy that were not 

included in the present study, such as enacting a vaccination task force and collaborating with 

community leaders (Strully et al., 2021). Finally, considering the emergence of COVID-19 

variants has impacted the protection against infection that the vaccination offers, future 

research may benefit from directing more efforts towards understanding how to maintain an 

available workforce in the NH setting rather than solely on improving vaccination uptake.  

Regarding practice and policy, the significance of peer counseling indicates that long-

term services providers should incorporate peer counseling as a strategy to address vaccine 

hesitancy and bolster vaccination of their staff. State- and federal-level policy makers may 

help these efforts by including a peer counseling component to existing continuing education 
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units (CEUs) and recertifications for LTSS workforce. Additionally, providing time off or 

sick time for vaccine symptoms may be an easy way for organizations to gain the trust of 

their employees.  

Limitations  

The sample included 65% of facilities in the state and while the profile was similar to 

the industry overall, vaccine outcomes could vary for missing facilities. Using cross-sectional 

data limits the study’s ability to understand causal relationships. Additionally, it is important 

to emphasize the data was self-reported by NH administrators and the survey did not provide 

definitions of the strategies. This means some reports may be erroneous due to ambiguity or 

misinterpretation of the survey items. Namely, the strategy ―Being an example‖ was intended 

to be indicative of administrators leading their staff by example and getting vaccinated 

themselves. Future research may explore the staff perspective to gain a more comprehensive 

assessment of the issue.  
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Table 1. Descriptive Statistics for Control Variables Comparing Ohio Freestanding Nursing 

Homes and the Analytic Sample 

Characteristic Analytic Sample State Licensed Nursing Homes 

Total number of nursing homes, n 627 952 

Ownership status, n (%) 

Non-profit 

For-profit 

 

164 (26.2) 

463 (73.9) 

 

195 (20.5) 

756 (79.5) 

Bed size, mean (SD) 92.7 (39) 90.9 (38.9) 

Star rating, mean (SD) 3.2 (14) 3.3 (1.4) 

Geographic location, % 

Urban 

 

448 (71.6) 

 

686 (72.1) 

Staff vaccination required, n (%) 

Yes 

 

58 (9.3) 

 

— 

Proportion of vaccinated residents, % 75.7 — 
Note. N = number; SD = standard deviation 
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Table 2. Descriptive Statistics for Independent and Dependent Variables 

Characteristic % 

Strategies to Reduce Vaccine Hesitancy 

     Staff Education 

     Peer Counseling 

     Being an Example 

     Bonuses or Gifts 

     Sick Time or Time Off for Symptoms 

     No Action Taken 

 

98.9 

53.4 

90.6 

34.9 

19.8 

0.5 

Participation in Ohio Vaccine Maintenance Program 89.6 

Hiring Infection Preventionists in 2021 

     Full-Time 

     Part-Time 

 

82.8 

17.2 

Proportion of Vaccinated Staff 45.4 
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Table 3. Linear Regression Results for Staff Vaccination Rates 

Variable B SE t p 

Ownership Status  

     Non-Profit (ref= for-profit) 

 

4.56* 

 

1.60 

 

1.25 

 

0.005 

Bed Size 0.0003 0.02 2.85 0.998 

Star Rating 2.36*** 0.52 4.50 <0.0001 

Geographic Location  

     Urban (ref=rural) 

 

3.85* 

 

1.51 

 

2.56 

 

0.011 

Staff Vaccination Required 9.19*** 2.33 3.94 <0.0001 

Participation in Ohio Vaccine Maintenance Program 0.05 2.22 0.02 0.981 

Proportion of Vaccinated Residents 0.34*** 0.04 9.26 <0.0001 

Strategies to Reduce Vaccine Hesitancy 

     Peer Counseling 

     Being an Example 

     Bonuses or Gifts 

     Sick Time or Time Off for Symptoms 

 

3.29* 

-1.79 

1.10 

3.86* 

 

1.40 

2.36 

1.46 

1.74 

 

2.36 

-0.76 

0.76 

2.21 

 

0.019 

0.448 

0.450 

0.027 

Hiring Infection Preventionists in 2021 

     Full-Time (ref= part-time) 

 

0.71 

 

1.79 

 

0.40 

 

0.692 

Note. B = unstandardized parameter estimate; SE = standard error. 

* p < 0.05; ** p < 0.01; *** p < 0.001 

 


