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Polarization in COVID-19 Vaccine Discussion
Networks

Sharif Amlani1, Spencer Kiesel1, and Ross Butters1

Abstract
The emergence of COVID-19 spurred the fastest development of a vaccine in history. Yet, a large proportion of Americans
remain hesitant to receive it. Our paper investigates how the social networks we inhabit might explain persistent vaccine
hesitancy. We argue that the COVID-19 vaccination status of respondents’ closest associates inhibits or motivates their
decision to receive a COVID-19 vaccine. To test our argument, we conduct an original survey asking respondents a battery of
questions about the people with whom individuals most frequently discuss vaccines and COVID-19. Our survey reports that
individuals’ discussion networks are polarized by vaccination status. Concurrently, there is a strong association between the
social network’s vaccination status and the respondent’s vaccination status. This association is so robust that partisanship does
not moderate the association between discussants’ vaccination status and respondents’ vaccination status. Together, our results
imply that unvaccinated individuals remain hesitant because they face reinforcing social pressure from their closest associates.
The unique timing of our survey, during an unprecedented vaccination campaign against a novel disease, offers a snapshot of how
relationships may affect attitudes.
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Introduction

On January 7, 2020, Chinese health officials reported the first
known case of COVID-19. After record development speed,
the United States administered its first COVID-19 vaccine on
December 14, 2020. Yet, after an initial boom, vaccination
rates stalled by July 2021. As of October 2022, only 68% of
Americans received either the Johnson & Johnson vaccine or
both doses of the Moderna and Pfizer vaccine and only a third
have received a COVID-19 booster (The New York Times,
2020). Public health experts agree these numbers are ex-
tremely concerning (Trogen & Pirofski, 2021; Troiano &
Nardi, 2021). Evidence shows that receiving a vaccine re-
duces deaths and hospitalization from COVID-19 (World
Health Organization, 2021). Scientists warn that without
mass vaccination, COVID-19 will burden healthcare systems,
deaths will increase, and variants that pose a greater risk may
be more likely to evolve. Yet, receiving a COVID-19 vaccine
has been at the center of political debates since their in-
ception. Our paper explores the factors explaining individ-
uals’ decisions to receive a COVID-19 vaccine and what may
continue to inhibit Americans willingness to receive it?

We utilize the unique situation of a rapidly developed
vaccine to provide a snapshot of how an individual’s closest
associates influence their decision to receive a COVID-19

vaccine. The role of social influence in political opinion and
behavior is well established (Berelson, Paul et al., 1954;
Huckfeldt & Sprague, 1987; Lupton & Thornton, 2017;
McClurg, 2006), but the COVID-19 pandemic highlights the
consequences and responsibility of interconnectedness. Not
only do our interpersonal connections spread the virus but our
connections can also encourage potentially lifesaving be-
haviors, like mask wearing and receiving a vaccine. We argue
that mass inoculation does not simply take place on television
or on front pages, but through the connections we hold with
individuals in our immediate social circles. To support our
argument, we examine the vaccination status among indi-
viduals’ core discussion networks to determine whether in-
dividuals live in “vaccine bubbles.”We then consider how the
level of vaccine network homogeneity relates to individuals’
vaccine status. Our paper extends the literature on why in-
dividuals are hesitant to receive vaccines (Konstantinou et al.
2021) and previous literature on forces driving vaccination
status during the COVID-19 pandemic (Fridman et al., 2021)
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by going by beyond the individual, politics, or political actors
and focusing our paper on the core social networks that
individuals trust in times of crisis to make decision. Addi-
tionally, we speak to issue polarization on COVID-19 vac-
cines and show that partisan polarization exists in attitudes
and behaviors among individuals’ core social networks but is
not exclusively charactered by partisanship.

In late July 2021, at the most critical point of vaccine
administration in the United States, we conducted an original
survey on a nationally representative sample of Americans.
Our survey asks respondents to report their vaccination status
and attitudes towards COVID-19 vaccines, along with those
of their core social network – the group of friends, family and
associates with whom they have discussions about COVID-
19 vaccines. Using this novel data, we build an egocentric
map of vaccination statuses and attitudes among a repre-
sentative sample of Americans. Our data provides a window
into the formation of attitudes and the relationship between
individuals vaccination status and that of their core network.

Our data collection efforts uncovered novel insights about
the interaction between individuals’ social networks and
COVID-19 vaccines during a time when vaccination efforts
were beginning to wane. First, we find that individuals’
discussion networks are polarized by vaccination status.
Unvaccinated individuals have unvaccinated discussants, and
vaccinated individuals have vaccinated discussants. Second,
for each vaccinated person in a respondent’s social network
the probability that the respondent is vaccinated increases.
Finally, we find that partisanship does not moderate the effect
of discussion networks on vaccination decisions, which
suggests the force that respondents’ social networks exert
might be strong enough to overcome partisanship’s influence
on individuals’ vaccination decisions. Together, these results
suggest that the vaccination status of an individual’s closest
associates is highly associated with their decision to receive a
COVID-19 vaccine. Consequently, these results are repre-
sentative of network homophily that characterizes similar
vaccine networks (Konstantinou et al. 2021). Importantly,
while the data we present is the only one of its kind to be
collected during this time, it cannot disentangle the causal
effects of how social networks influence vaccination decisions.
Our results simply suggest a remarkably strong association
between vaccination status and what people hear from their
closest friends. We hope scholars will use our paper as a useful
starting place in pin down the precise mechanisms involved.
Nevertheless, our results suggest that social bubbles may play
an important role in ongoing resistance to vaccination.

This study contributes to research on social networks and
vaccinations in at least three ways. First, we examine the
relationship between social networks and COVID-19 vacci-
nations status. Previous studies examine HPV, H1N1,
childhood immunization and seasonal flu vaccines (see
Konstantinou et al., 2021 for an extensive list). However,
these vaccines have been available for long periods of time
and the relationship between close social networks and

vaccination status has been well-studied. The COVID-19
pandemic provided a key opportunity for scholars to be
able to see social networks and vaccines develop together in
real time. All individuals had to make health decisions at the
same time. In addition, the timing of the COVID-19 illness is
different than other illnesses examined in previous studies.
Vaccines went into quick production using a brand-new
technology – unlike anything we have seen in the United
States in recent years. Studies on COVID-19 vaccines tend to
examine how individual characteristics are related to hesi-
tancy and acceptance of the vaccine (Argote Tironi et al.,
2021). Given the novelty of COVID-19 vaccines, scholars do
not know if social contagion theory still applies to COVID-
19, especially given the issue polarization associated with
COVID-19 vaccines. This paper provides evidence that the
effects of social contagion on vaccination attitudes can
emerge rapidly when a novel vaccine is introduced.

Second, we use social networks to describe the mechanism
underling the political polarization of COVID-19 vaccines.
Contemporary studies illustrate a sharp divide between
Democrats and Republicans in their likelihood of receiving a
COVID-19 vaccine (Motta, 2021; Pink et al., 2021; Weisel,
2021). However, these studies are limited since they examine
the effect of partisanship on vaccine hesitancy in isolation.
We account, not only for respondents’ partisanship, but also
how reinforcing pressures by co-partisans or vaccinated/
unvaccinated peers influence the social context individuals
face when deciding whether to get a vaccine. We argue that
this context is a powerful motivator or inhibitor of vacci-
nation status, not solely partisanship alone. Our paper
broadens current literature that exclusively focuses on par-
tisanship as a driver of vaccine hesitancy.

Third, our paper employs a reliable research design on a
representative sample during a novel moment in American
history. Past research on the spread of vaccines through social
networks focus exclusively on a single social strata and
examines how vaccine attitude proliferate through that social
group (Edge et al., 2015, 2019; Fu et al., 2019). For example,
Edge et al. (2015) and Edge et al., (2019) examines influenza
vaccination uptake amongst medical students and doctors,
respectively. However, influenza vaccines should be more
likely to spread among medical students and doctors since
their career path primes pro-vaccine beliefs.

Therefore, studies focusing exclusively on specific social
groups are likely not representative of the U.S. population
generally. Our study employs a nationally representative
survey with a social network battery that captures egocentric
attitudes about COVID-19 vaccines. By using established
survey methodology (Butters & Hare, 2020; Huckfeldt &
Sprague, 1995; Laumann, 1973) built to examine a repre-
sentative sample, we can gain a broader picture of how social
groups motivate COVID-19 vaccination among Americans
generally. To our knowledge, our study is the only one to
utilize an egocentric survey to examine issue polarization
related to COVID-19 vaccines.
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In total, our paper raises alarms about how social networks
contribute to issue politization of COVID-19 vaccines and
their impact of such polarization on public health. The rapid
formation of networks that isolate individuals from vacci-
nation pressures are likely to be a significant impediment to
any future vaccination campaign.

Attitude Formation and Polarization in
Social Networks

The literature suggests that social networks influence the
attitudes and behaviors of their members (Christakis &
Fowler., 2007; Edge et al., 2019). This influence can take
place through several possible mechanisms: learning from
members, social contagion, and relying on trusted close
contacts. Learning from discussants occurs when individual
gather enough information from their network to decide
whether to get vaccinated. Alternatively, social contagion
occurs when individuals encounter others who have already
been vaccinated and they choose to do so as well. In other
words, an individual need simply to perceive network be-
haviors and adjust their behavior in response. The latter can
be understood as an information shortcut model while the
former requires an explicit exchange of information. Finally,
trusted contacts mean that individuals rely on specific people
in their social network for information, not everyone. We
argue that together, these mechanisms likely explain how
social networks affect individuals’ decision to receive a
COVID-19 vaccine and why these decisions may build po-
larized attitudes.

Linkages between social networks and behavioral out-
comes through learning, in the form of information exchange,
underlies much of the literature in political science. The key
argument in these works is that networks offer opportunities
to learn about politics via political talk that can influence
opinions and behaviors. Lab experiments and observational
studies agree that disagreement in social networks enhances
tolerance and political participation (e.g., Mutz, 2006). More
recent work suggests that individuals’ psychological traits
also play a role in how individuals learn from their social
networks. In fact, some individuals might increase their
political activity when confronted with disagreeable friends,
family, and close associates (Klar, 2014; Lyons et al., 2016),
while others will not (Djupe et al., 2018). Scholars also
suggest that the amount individuals learn from their social
networks depends on socially supplied expertise (e.g., Ahn &
Barry, 2015). This expertise is understood as information held
by discussants and can be shared with an ego or discussant.

An alternative explanation suggests that attitudes and
behaviors of individuals are contagious throughout a social
network (Konstantinou et al., 2021). The relationship be-
tween social networks and vaccine uptake may constitute
networks behaving as “clarifying cues” rather than in-depth
learning opportunities. Research in political science suggests

that this relationship may be the case for political behavior
and participation. Sokhey &McClurg (2012) find that the role
of networks in “correct voting” was more likely due to
networks serving as a place where people could check their
position in relation to others without having to exchange
additional information in the traditional sense. Similarly, a
simple cue indicating a potential discussant’s ideology has
been shown to impact an individual’s willingness to com-
municate with that discussant for both political and non-
political topics (Settle & Carlson, 2019).

In addition to social networks acting as cues, they may
provide the pressure needed for socially desired outcomes.
Gerber et al., 2008 shows that social pressure effectively
encourages political participation. In that study, the threat of
being out of step with the rest of one’s social circle counteracts
one’s willingness to abstain from voting (Panagopoulos, 2010)
takes this idea a step further by examining different types of
social pressure which may motivate individuals to do the
socially desirable activity: namely shame and pride. The author
finds that shame is the most effective type of social pressure for
motivating altruistic social behavior. Other authors suggest that
these types of pressure and the prosocial behavior they illicit
may be related to social proximity (Bicchieri et al., 2022).
Thus, close social networks provide a space where social
pressure, whether through shame or pride, can encourage or
discourage those within that network to adhere to prosocial
behavior. Research in health psychology has shown that be-
haviors related to health, such as taking a vaccine, are related to
a variety of factors: perceived risk, what others think about the
behavior, and how much the behavior is done by others
(Bicchieri, 2016; Fishbein & Icek, 2011). These factors, which
generally support social contagion theory, also relate to peo-
ple’s social networks. Christakis and Fowler (2008) show that
the likelihood of individuals quitting smoking increases with
exposure to multiple contacts who also attempted to quit. The
authors identify normative social pressure from others as one
of the reasons respondents chose to quit themselves (see also
Kuhlman et al., 2011). Using an experimental design, Centola
(2011) present evidence that increasing similarity between
online contacts is related to the use of an online dieting tool.
Through this study, the author shows that network homophily
was a significant predictor of the spread of health behaviors.1

Furthermore, Konstantinou et al., 2021 identify the effects of
network homophily as a significant factor driving broad
findings of the importance of social networks on vaccination
uptake for past vaccination efforts. Taken together, these
studies suggest that there is an important link between social
networks, and health outcomes.

The literature suggests that individuals rely on a close
group of friends, family, and associates to acquire infor-
mation, formulate opinions, and make choices about political
matters (Huckfeldt, Johnson, & Sprague, 2004; Sinclair,
2012).2 Therefore, not all members of a social network
are equally influential in persuading their members’
behavior. At the nexus of social networks and health-related
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behavior is research that suggests only relevant peers’
choices are informative for helping individuals judge a be-
havior’s credibility, feasibility, and social desirability
(Christensen et al., 2004; Cialdini, 2007; Paluck et al., 2016).
Li and Zhang (2015) find that close social networks – that is
family, friends, and neighbors – are significant in promoting
physical health behaviors. Thus, we argue that the behaviors
and attitudes of individuals’ core social network (i.e., friends
and family) with whom they discuss COVID-19 and vac-
cinations are important to their decision to receive a COVID-
19 vaccine.Through learning, social contagion, and trusted
allies, social networks may influence individuals’ behavior at
the individual level and may exert polarizing effects at the
aggregate level (Butters & Hare, 2020). At the individual
level, the literature finds that our core social networks pro-
vide a steady flow of information that can shape attitudes and
behaviors (Berelson, Paul et al., 1954; Huckfeldt, Mendez,
et al., 2004; Sokhey & McClurg, 2012). These networks
provide a space where intimate exposure to cross-cutting
political viewpoints may occur (Klofstad et al., 2013) but
intimate social networks tend to be marked with political
agreement (Mutz, 2006). At the aggregate level, individuals
who have regular and selective exposure to homogeneous
social networks on a given political topic harbor more
passionate and narrow-minded preferences (Huckfeldt &
Sprague, 1995; Knoke, 1990; McPherson et al., 2001). As
homogeneous networks proliferate, clusters of networks with
distinct and polarized attitudes have become more common
(Butters & Hare, 2020). Scholarly attention to the effects of
such political “echo chambers” tend to focus on trends in
media consumption (Lelkes et al., 2017; Prior, 2007) and
online social network segregation (Jiang et al., 2020) rather
than voters’ immediate political discussion networks. In this
work, we anticipate that this type of polarization exists in
individuals’ everyday discussions they have with their close
friends and family about COVID-19 vaccinations.

H1: As overall attitudes towards COIVD-19 vaccines
becomes more vaccine supportive in social network, the
number of vaccinated discussants increases – leading to
polarization in attitudes and vaccination status within a
social network.
H2: As the number of vaccinated discussants in a re-
spondent’s core social network increases, the likelihood
that the respondent is vaccinated also increases.

We also test the effects of partisanship across levels of
vaccination in social networks. Literature suggests that
partisanship is the unmoved mover (Green et al., 2004), that
individuals view issues through a perceptual screen
(Campbell et al., 1960), and that partisanship can cloud an
individual’s objective understanding of the world (Bartels,
2002; Gaines et al., 2007).

From this literature we expect partisanship to drive
people’s attitudes on issues surrounding pandemic. Recent

literature on Democrats and Republicans’ attitudes shows
partisans are divided on pandemic-related issues. Particu-
larly, scholars find that Democrats are more likely to adopt
COVID-19 precautions than Independents or Republicans,
such as social distancing measures (Gollwitzer et al., 2020;
Roberts & Utych, 2021), masking wearing (Kahane, 2021;
Shin et al., 2022), and receiving a vaccine (Albrecht, 2022;
Galston, 2021; Jones & McDermott, 2022). Therefore, we
expect Democrats to have a higher vaccination rate than
Independents and Republicans in our study examining what
drives individual’s vaccination status.

However, if our theory is correct and those with whom
respondents discuss vaccines and politics shape individuals’
attitudes about vaccination, then we expect that as the number
of vaccinated discussants in a respondent’s social network
increases, so should the likelihood that the respondents is
vaccinated as well – irrespective of their partisanship.

We ask to what extent does partisanship moderate the
effect of respondent’s discussion network on their propensity
to receive a COVID-19 vaccine. On the one hand, parti-
sanship literature suggests that party identification exerts a
strong force, pushing respondents closer to their respective
party’s positions on vaccination (Druckman et al., 2013). On
the other hand, social contagion theory suggests that the
respondent is more likely to be vaccinated if individuals in the
respondent’s social network are also vaccinated, irrespective
of partisanship (Konstantinou et al., 2021).

H3: Partisanship will not moderate the association be-
tween discussants’ vaccination status and respondents’
vaccination status.

Methodology

To examine the effect that social networks have on indi-
viduals’ propensity to receive a COVID-19 vaccine and to
what extent attitudes within them are polarized, we conducted
an original nationally representative survey through Lucid
over two waves in July and August of 2021.3

Our survey’s timing allows us to collect unique data about
our question. Since it was administered during a tipping
between vaccine supportive individuals (those who had re-
ceived a vaccine before July 2021) and vaccine resistant
individuals (those unwilling to receive a vaccine before July
2021), our data includes useful variation in the vaccination
status of individuals and of their closest associates. This
variation provides important statistical leverage that surveys
too early or too late in the year would lack.

Together, both waves yield more than 2560 high quality
respondents.4 The median survey completion time was
13 minutes. The study was approved by the institutional
review board at University of California, Davis; all subjects
provided written and informed consent.

To build our egocentric discussion network, we ask re-
spondents to provide the first name of three individuals
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(called discussants) with whom they “discuss COVID-19,
vaccines, and politics.” Our questions define the context of
respondents’ interactions with their closest discussants by
asking individuals about their perception of their discussants’
vaccine-related behavior.5

Health and political communication networks use ego-
centric design regularly (Berelson, Lazarsfeld et al., 1954;
Butters & Hare, 2020; Huckfeldt & Sprague, 1987; Lupton &
Thornton, 2017; McClurg, 2006) and it appears in nationally
representative surveys such as the ANES and CCES.6

Though this design censors respondents who might list more
than three people (Eveland et al., 2013), (Marsden, 2004)
finds that name generating procedures lets respondents report
discussants with whom they have the closest ties and who
may be the most influential in their network. Scholars find
that while individuals may report a large network (Lupton &
Thornton, 2017), the inner circle of people they rely on for
support tends to be smaller (Dunbar & Spoors, 1995; Hill &
Dunbar, 2003). In addition, in recent studies, name generators
have also been shown to capture an individual’s discussion
network, “quite well” (Djupe & Sokhey, 2014). Therefore,
the literature suggests that our egocentric networks are a
subset of a larger network but an important and influential
subset at that.

We find that respondents are generous in naming dis-
cussants in their social networks. Our survey reports that
92.9% of respondents provides three names, 3.8% provides
only two names, and 3.3% provide only one name. After
respondents provide a name, we ask about the respondent’s

and their social network’s vaccination status and attitudes
about COVID-19 vaccines.

Our key independent variable is the number of discus-
sants in respondents’ social network who received a
COVID-19 vaccine.7 In our survey, respondents report the
vaccination status of each discussant. We derive our mea-
sure by counting the number of vaccinated discussants in
respondents’ discussion network. Our independent variable
ranges from 0 to three discussants. 0 (3) means that no (all)
discussants in respondents’ social network received a
COVID-19 vaccine.

Figure 1 illustrates the distribution of the number of people in
respondents’ self-reported social network who are vaccinated.
We find that a plurality of respondents are members of a
completely vaccinated network (i.e., three vaccinated discus-
sants). However, a majority of respondents report being
members of a network with at least one unvaccinated discussant.

Our key dependent variable is whether the respondent
received a COVID-19 vaccine.8 We create this variable by
asking for respondents’ self-reported COVID-19 vaccination
status.9 At the time of survey (July and August 2021), 63.8
(70.4) percent of respondents in wave 1 (wave 2) report
receiving a COVID-19 vaccine. Between wave 1 and 2, our
sample reports a 6.6% increase in vaccinated Americans.
Given the marginal increase in vaccinations during our
sample, our survey reports a unique cross-section of the
pandemic as a transition between widespread willingness to
receive a vaccination to widespread appeals to convince
people to receive a vaccination.

Figure 1. Distribution of vaccination status in respondents’ social network.
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PðRespondent Received aCOVIDVaccineÞ
¼ αþ β1

�
Number of Vaccinated Discussants in

Respondent0s Social Network
�þ βiðXiÞ þ σc þ ε

We employ a linear probability model to assess the re-
lationship between the vaccination rate in respondents’ social
network and their propensity to receive a COVID-19 vac-
cine.10 The additive term, Number of Vaccinated Discussants
in Respondent’s Social Network, represents our key inde-
pendent variable. The variable Xi represents our model’s
control variables. We control for the average vaccine support
in the respondent’s social network, network sophistication,
network size, demographic information about the respondent:

education level, age, gender, and ethnicity.11 We also control
for political variables, such as their three-point party iden-
tification and their political ideology. We include county fixed
effects to control for fixed observed and unobserved het-
erogeneity across counties σc. Lastly, we include a wave fixed
effect variable to control for fixed observed and unobserved
heterogeneity between survey times.12

Social Network Results

We begin by examining the distribution of discussants’ at-
titudes towards COVID-19 vaccines across the number of
vaccinated discussants: zero, one, two, or three. Figure 2
reports an association that suggests that as discussants’

Figure 2. Distribution of attitudes towards vaccination in social network.
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attitudes towards COVID-19 vaccines become more sup-
portive as the number of vaccinated discussants in respon-
dents social network increases.

In the survey, we asked respondents to rate each discus-
sants’ attitude towards COVID-19 vaccines on a 11-point
scale from high vaccine resistance to high vaccine support.
Then, we take the average attitude across discussants in each
respondents’ network and bin these averages into five groups.
We find that social networks with zero (three) vaccinated
individuals are more likely to display vaccine resistant
(supportive) attitudes. 52% of respondents with no vaccinated
discussants report highly resistant vaccine attitudes, com-
pared with 0% of respondents with all vaccinated discussants.
Contrastingly, 76% of respondents with all vaccinated dis-
cussants report highly supportive vaccine attitudes, compared
with only 5% of respondents with no vaccinated discussants.
Concurrently, we find that supportive attitudes toward the
vaccine increase as the number of vaccinated discussants
increases. This result suggests polarization in attitudes to-
wards COVID-19 vaccines across the number of vaccinated
discussants.

Figure 3 reports that vaccinated (unvaccinated) indi-
viduals tend to exist in social networks with other vacci-
nated (unvaccinated) individuals. It illustrates respondents’
COVID-19 vaccination status (vaccinated/unvaccinated) and
the number of discussants inside their core social network who
received a COVID-19 vaccine. It shows that 57% of vacci-
nated respondents report three discussants in their immediate
network are also vaccinated, 46% of unvaccinated respondents

report zero vaccinated discussants, and even fewer respondents
reporting discussants with a vaccination status different from
their own. The figure suggests (1) vaccinated and unvaccinated
individuals are less likely to discuss COVID-19 vaccines when
compared to members with the same vaccination status and (2)
that discussants’ vaccination status is closely associated with
respondents’ vaccination status.

Figure 4 shows a strong relationship between the number
of vaccinated discussants and respondents’ vaccination
status. It illustrates the results of our key model of interests,
fixed effects model. The model reports a positive and sig-
nificant (p < .05) association between the number of dis-
cussants in the respondent’s social network who are
vaccinated and the probability that the respondent is vac-
cinated. Compared to the base category, individuals in a
network with zero vaccinated discussants, the model reports
that one, two, and three vaccinated discussants increase the
probability that the respondent is vaccinated by 39, 49 and
57%, respectively. The results suggest that vaccine dis-
cussion networks may be influential in individuals’ deci-
sions to get a COVID-19 vaccination.13

Taken together, our results provide clues as to why those
who are unvaccinated remain hesitant: they face reinforcing
social pressure from their closest associates. We cannot say
for certain that social networks cause individuals to receive
or refuse vaccination, but these results do establish a re-
markably strong association between individuals’ network
composition and vaccination status. More rigorous testing is
needed to pin down the precise mechanisms involved, but

Figure 3. Distribution of vaccination in respondents’ social network conditional on respondents’ vaccination status.
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our results are highly suggestive that social bubbles play an
important role in ongoing vaccine hesitancy.

Despite our best efforts to control for potential con-
founding variables the threat of omitted variable bias re-
mains. As a robustness check, we conduct a sensitivity
analysis that measures the strength of a confounder nec-
essary to decrease the size of our estimates to a range where
they would not be statistically significant (Cinelli & Chad,
2020). The sensitivity analysis suggests that a confounder
three times as strong as the respondent’s own vaccine
hesitancy coefficient would not be strong enough to
overturn the significance of any factor level in our social
network coefficient. The results imply that our social
network coefficient is robust against observed and un-
observed confounders. We report these results in the
Appendix Figure 5(A)

Partisanship Results

To test our competing partisanship hypothesis, we pool data
from wave one and two of our study and employ a linear
probability model. We interact respondents’ three-point party
identification with the number of vaccinated discussants in
respondents’ social network.14 We control for ideology on a
7-point scale, respondents’ education, household income,
age, gender, ethnicity, and wave fixed effects. We report the
results of the control model.15 If partisanship is the main
mover, we expect that it should moderate the effect of dis-
cussants’ vaccination status on respondent’s vaccination
status. However, if discussants’ vaccination status moves
respondent’s vaccination status, then partisanship should be
inconsequential in its ability to determine vaccination status.

We find that partisanship does not moderate the associ-
ation between discussants’ vaccination status and respon-
dents’ vaccination status. The results in Figure 5 suggest that
the number of vaccinated discussants in respondents’ social
network has a positive and significant effect on respondents’
propensity to receive a COVID-19 vaccine, despite the re-
spondent’s partisanship. As the number of vaccinated dis-
cussants in respondents’ network increases, the respondent’s
propensity to receive a COVID-19 vaccine increases as well –
irrespective of the respondent’s party identification. These
results imply that knowing other vaccinated individuals may
overcome initial partisan tendencies associated with being
vaccine avoidant and illustrates a more complex story that
involves the discussions of social networks in determining
vaccination status, not merely party alone.

As the figure illustrates, Republicans and Democrats with
zero vaccinated individuals in their discussion network have a
17% and 30% chance of receiving a vaccine.

However, when Republicans and Democrats know three
vaccinated individuals in their discussion network both have
an 88% chance of receiving a vaccine. Moving between zero
and three vaccinated individuals, Republicans and Democrats
experience a 71 and a 58% increase in the likelihood of being
vaccinated, respectively.

Therefore, the effect of the number of vaccinated dis-
cussants on receiving a vaccine works equally well in mo-
tivating or inhibiting vaccination across partisanship. These
results are particularly compelling for Republicans, whose
lower initial likelihood of receiving a vaccine compared to
Democrats when they report zero vaccinated respondents, is
virtually negated when compared to Democrats when both
sets of partisans report three vaccinated discussants.

Figure 4. The effect of network vaccination on the likelihood of being vaccinated.
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Our findings lead to several conclusions about partisan-
ship’s role in vaccination decisions. First, partisanship does
not moderate the effect of discussion networks on vaccination
decisions. Second, partisanship does not exclusively explain
the respondent’s vaccination status as past literature might
suggest. Third, issue polarization on decisions to receive a
COVID-19 vaccine are not exclusively split along partisan
lines. Instead, vaccination statuses in respondents’ social
networks explain issue polarization on vaccination decisions
better than partisanship. Finally, the force that respondents’
social networks exert might be strong enough to overcome
the perceptual screen that partisanship confers on vaccination
decisions.

Discussion

Our paper examines how individuals discuss COVID-19
vaccines to understand persistent vaccine hesitancy in the
United States. The unique timing of our survey provides data
on the development of attitudes surrounding a novel vaccine
rapidly developed for a relatively new disease. Understanding
what drives decisions to receive a COVID-19 vaccine is
instrumental in navigating the current and future public health
crises.

We examine vaccinated and unvaccinated individuals’
egocentric networks using an original survey. We find that
vaccination networks are grounded in homophily, where
unvaccinated and vaccinated individuals cluster together and
hold polarizing attitudes about vaccines. Further, we provide
evidence that the density of such vaccinations in individuals’
social networks is highly predictive of their vaccination
status. As a byproduct, we anticipate that the influence of

individuals’ closest associates may contribute to polarization
in attitudes toward COVID-19 vaccines. Finally, we provide
evidence that discussants’ vaccination status is associated
with increasing vaccination rates, irrespective of the re-
spondent’s party affiliation. Together, these findings suggest
that social pressure may encourage an individual to receive a
COVID-19 vaccine.

These findings contribute to our understanding of health
and vaccine networks (Konstantinou et al., 2021). Our study
provides another layer of evidence suggesting that the flow of
information in one’s close social network helps to shape
attitudes and behaviors (Berelson, Lazarsfeld et al., 1954;
Huckfeldt & Sprague, 1995; Mutz, 2006). We also shed light
on how issue polarization contributes to mass level political
polarization (Abramowitz & Saunders, 2008; Fiorina &
Abrams, 2008). Indeed, political polarization has become
part of our everyday social lives (Butters & Hare, 2020),
including in response to the pandemic (Allcott et al., 2020;
Kerr et al., 2021). As we have shown, issue polarization on
COVID-19 vaccines exists in attitudes and behaviors among
individuals’ core social networks but is not exclusively
charactered by partisanship.

Despite our rigorous and robust efforts, our study is not
without its limits. First, the analysis we present in this paper
does not establish causality. Given the cross-sectional nature
of our data, we cannot say with certainty that the network’s
vaccination status caused respondents to receive a COVID-19
vaccine. However, we can say that our paper uncovers an
important association. This association suggests that net-
works may play a role in determining vaccination status.
Further, it also shows that during the heart of a pandemic,
with a novel disease, and an unprecedented vaccination

Figure 5. Predicted probabilities of partisanship and network vaccination on the likelihood of being vaccinated.
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campaign, individuals are not making vaccination decisions
in isolation but instead, their decision may be the sum-total of
their own perceptions and their perceptions of their networks’
behavior.

Second, we concede that we cannot determine the causal
direction of our finding. Individuals with pre-existing
vaccine-supportive attitudes may cluster with like-minded
individuals, or their social network may influence their de-
cision to receive a COVID-19 vaccine. Concurrently, this
paper also does not pin down how social networks influence
vaccination status. However, we find correlational evidence
that the amount of encouragement a respondent receives
predicts their decision to receive or forgo a COVID-19
vaccine. Figure 6 reports that the more discussants who
encourage or discourage vaccination, the more likely the
respondent is to receive or forgo a COVID-19 vaccine, re-
spectively. This figure offers correlational evidence that
networks attempt to influence their members’ behavior and
that network encouragement may be a potential mechanism
driving vaccination decisions.16 We encourage future
scholars to examine this mechanism further.

Instead, our paper narrows in on an important association:
the actions of an individual’s social network is correlated with
the individual’s behavior. Parallel with network studies on
obesity (Christakis & Fowler. 2007) and HIV (Cortopassi
et al., 2019), we provide suggestive evidence that the like-
lihood of receiving a COVID-19 vaccine may depend on the
composition of an individual’s social network and whether
their social network is vaccinated. The correlation we find

extends to the most dramatic public health crisis of a gen-
eration and to the important lifesaving actions to redress it.
While we do not provide causal evidence, our study shows
future research designed to demonstrate causal relationships
is likely to be promising. Further work should deploy a causal
inference design that can demonstrate the link we show is
likely to exist.

Despite any limit to our study, our findings have impli-
cations for the future of the COVID-19 pandemic. First, we
expect COVID-19 outbreaks will be concentrated among
unvaccinated individuals and spread quickly through their
unvaccinated social networks. Since variants of concerns will
be more transmissible than the initial strain, and unvaccinated
social networks are densely populated, areas with large
numbers of unvaccinated individuals should expect a sig-
nificant increase in caseload and hospitalization.

Second, we expect slow vaccination uptake among re-
maining unvaccinated individuals, given that unvaccinated
social networks are insulated from vaccinated ones and the
social pressure to receive a COVID-19 vaccine. Our findings
suggest that social pressure may be a key factor in the de-
cision to receive (not receive) a COVID-19 vaccine. So long
as unvaccinated individuals remain insulated, the social
pressure to forgo vaccination will be strong.

Third, policymakers and healthcare officials should allo-
cate resources and target unvaccinated clusters. Our research
suggests that even if one person in the respondent’s social
network is vaccinated, the probability the respondent re-
ceived a COVID-19 vaccine is significant and positive,

Figure 6. Distribution of encouragement and respondents vaccination status.
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relative to zero vaccinated respondents. Efforts to target
unvaccinated individuals may have spillover effects, such as
encouraging the rest of their social network to receive a
COVID-19 vaccine as well.

Finally, new updates to COVID-19 vaccines or attempts to
make vaccination a yearly event like the flu shot might only
be as successful as the pressure and follow-through an in-
dividual receives from their social network.
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Notes

1. Homophily is defined as “the tendency of individuals to as-
sociate with others who share similar traits” (Smirnov &
Thurner, 2017)

2. Core social networks are developed from an individual’s larger
environmental context. These networks are where informal
interactions and conversations with close associates, such as
family, friends, and coworkers, occurs. These networks allow
for more frequent interactions on a wider range of topics than
would be possible with mere acquaintances (Hays, 1989).

3. Because of concerns over Lucid’s respondent pool we include
multiple attention check questions (Aronow et al., 2020). We in-
clude a cut question thatfilters out respondents who fail the attention
check question. We use attention check questions from (Aronow
et al., 2020). In addition, we eliminate speeders from our sample.

4. High quality refers to respondents who passed three attention
check questions, passed speeding checks, and who were in the
lower 95% of individuals with missing answers.

5. Some suggest that artificially limiting a political name generator
may impact the number or type of contacts a respondent reports.

However, Eveland et al. (2018) suggest that doing so, “did not
prohibit the majority of respondents from reporting as many
alters as they were willing.” (p. 194). Indeed, the majority of
respondents reported in that work were not able to name the full
number of names available to them.

6. See the 2000 ANES and 2016 CCES, among other similar, but
not exactly matching data collection tools.

7. Instead of the number of individuals, scholars may be more
interested in the proportion of a respondent’s social network that
are vaccinated. The correlation between the number and the
proportion is greater than >.95. In addition, the advantage to
using the number is we can omit the special scale where 50% of
an individual’s social network is vaccinated. This special case
occurs when an individual lists two people but only 1 is vac-
cinated. This occurs in our dataset but is rare. It leads to a sparse
cell problem leading to incorrect inferences for these cases. For
interested scholars, we include a model using the proportion in
the appendix Table 2A the results are the same.

8. The wordings to each of these questions can be found in the
appendix.

9. We define vaccination as whether a respondent has received at
least 1 dose of an available COVID-19 vaccine.

10. While using a linear probability model to access the pro-
pensity to receive a vaccine does not follow the traditional
methodological procedure for a binary dependent variable
(i.e., using a logistic regression), Figure 1(a) in the appendix
illustrates the functional form of the relationship between the
number of people who are vaccinated in the respondent’s
network and the propensity of receiving a COVID-19 vac-
cine. The figure includes a LOESS line that is more linear
than logistic. Thus, a linear model better captures the
functional form of the relationship between our key inde-
pendent and dependent variables. We include estimates using
a logistic regression in appendix Table 1A as a robustness
check – the results are the same.

11. Average vaccine support is measured by asking respondents to
rate each discussants’ attitudes towards COVID-19 vaccines on
an eleven-point scale ranging from vaccine resistant to vaccine
supportive with vaccine hesitant as the median response. Then,
we take the average level of support across each respondent’s
discussants and call it the respondents’ average vaccine support
in their social network. Network sophistication is measured by
averaging respondents’ perception of how much each of dis-
cussant knows about COVID-19 vaccines on a three-point scale
(from not much at all to a great deal). Network size is measured
as the number of discussants the respondents report.

12. In addition to these controls, the appendix includes models
exclusive to wave two that controls for respondents’ vaccine
hesitancy, generated from a scale using questions from the
World Health Organization (2013), and we control for the re-
spondents’ political knowledge, generated from our own scale.
The vaccine hesitancy scale and the political knowledge scale
have a Cronbach alpha of 0.85 and 0.71, respectively.

13. In the Appendix, we include the full table for the wave 1 and 2
fixed effects model. Additionally, we include a base model, a
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model including only the control variables, and models ex-
clusive to wave 2 that control for political knowledge and
vaccinate hesitancy as control variables.

14. We code independent leaners (both Democrats and Republi-
cans) into their respective parties.

15. We include a base, control and the full model specification for
the fixed effects model in Appendix Table 5A.

16. In Appendix Figure 8(a) – 12(a) and Appendix Tables 6A – 9A,
we offer additional correlational evidence reporting an asso-
ciation between network encouragement and their members
behavior on COVID-19 vaccines.
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