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Abstract

Trust plays a crucial role in implementing public health interventions against the COVID-19 pandemic. We examined the prospective
associations of interpersonal, institutional, and media trust with vaccination rates and excess mortality over time in two
multinational studies. In study 1, we investigated the country-level relationships between interpersonal trust, vaccination rates, and
excess mortality across 54 countries. Interpersonal trust at the country level was calculated by aggregating data of 80,317 participants
from the World Values Survey in 2017-20. Data on vaccination rates and excess mortality were obtained from the World Health
Organization. Our findings indicated that higher levels of interpersonal trust were linked to higher vaccination rates and lower excess
mortality rates in both 2020 and 2021. In study 2, we collected data from 18,171 adults in 35 countries/societies, stratified by age,
gender, and region of residence. At the country/society level, interpersonal trust and trust in local healthcare facilities, local
healthcare services, and healthcare professionals were associated with higher vaccination rates and lower excess mortality, whereas
social media trust was associated with lower vaccination rates and higher excess mortality across three time points over 2 years. Our
findings are robust when controlling for country-level covariates of the government stringency index, population density, and medical
resources (i.e. critical care beds) in both studies.
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Significance Statement

Existing research has documented positive associations between interpersonal and institutional trust and COVID-19 vaccination ac-
ceptance. We show compelling evidence revealing that social media trust predicted lower vaccination rates and higher excess mor-
tality across three time points over 2 years. Vast resources have been invested in developing vaccines against evolving coronavirus
variants, while nonpharmaceutical interventions, such as quarantine, lockdowns, and border restrictions, entail significant costs
to the global economy and mental health. It is crucial to prioritize the promotion of vaccination programs and the fight against mis-
information on not only mainstream news media but also social media and alternative news platforms. Building trust in healthcare
facilities, services, and professionals is of paramount importance in increasing awareness and enhancing the effectiveness of life-
saving measures.

Introduction
Since its outbreak in December 2019, the impact of the COVID-19

before the pandemic, is thus regarded as a more accurate and
reliable assessment (1, 2). These global estimates are far greater

global health crisis has continued to evolve, with increasing num-
bers of confirmed cases and cumulative deaths. However, varia-
tions in COVID-19 testing capacity, healthcare reporting
systems, and death certification rules confound the reported
death tolls. Excess mortality, the number of all-cause deaths
above and beyond expected numbers under “normal” conditions

than the reported data, indicating the devastating impact of the
pandemic worldwide.

The adverse effects of COVID-19 have been evident in social, eco-
nomic, and behavioral aspects of human life (3). Nonpharmaceutical
interventions, such as quarantine and lockdowns, social distan-
cing, and border restrictions, have been effective in containing
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the spread of the coronavirus (4) but may exacerbate the negative
impacts on mental health (5). The rapid transmission of the
Omicron variant has posed increasing challenges to implement-
ing nonpharmaceutical interventions, which has led to pandemic
fatigue with cognitive depletion, exhaustion, and low motivation
to follow preventive measures.

Achieving “herd immunity” through vaccination is considered
to be one of the effective interventions in the fight against
COVID-19 (6). Governments advocate vaccine uptakes to fight
the pandemic, especially among vulnerable groups. The conse-
quences of vaccine hesitancy can be a matter of life and death,
as insufficient population vaccination levels can not achieve
herd protection against COVID-19 (7).

Among the factors influencing vaccination rates, trust is one of
the most important attributes affecting compliance with public
health interventions (8). In the face of a global health crisis, trust
in health care is essential to prevention implementation and con-
tainment measures. Trust refers to a belief or confidence in peo-
ple, organizations, or systems that have the ability, integrity,
and benevolence that can be relied on (9-11). Different types of
trust exert differential effects on health behavior and vaccine
hesitancy. Institutional trust, interpersonal trust, and media trust
can significantly impact the public’s response to COVID-19
vaccination campaigns and related health outcomes (12). Trust
in institutions, including healthcare organizations and the gov-
ernment, plays a critical role. A high level of institutional trust
may enhance vaccine acceptance and adherence to public health
guidelines, potentially reducing death rates. Conversely, erosion
of institutional trust can create suspicion and resistance to health
advice (11). Interpersonal trust can be a crucial factor in how indi-
viduals perceive and act on vaccination advice from healthcare
providers or family and friends. Further, personal trust in science
and healthcare can impact vaccination decisions and, thus, re-
lated mortality.

Previous research has found that institutional trust is associ-
ated with lower case fatality rates through voluntary testing,
whereas interpersonal trust is related to quicker epidemic control
through reducing unnecessary outdoor activities (13). People who
trust the government and its policies are more likely to take
recommended actions and follow preventive measures (14).
Institutional trust is also associated with lower COVID-19 mortal-
ity (15). Trustin collective targets and efforts provides individuals
with social capital to buffer their feelings of powerlessness and
helplessness in coping with the pandemic (9). Trust in others is
foundational for positive relationships with healthcare professio-
nals and beneficial to cooperation and prosocial behavior in re-
sponse to the pandemic (16).

Institutional trust is a factor influencing vaccine hesitancy.
People who have lower institutional trust would have higher vac-
cination hesitancy (17, 18). In contrast, those with higher institu-
tional trust would be less hesitant to COVID-19 vaccination (19).
Prior studies have demonstrated that trust in institutions such
as scientific communities (20), governments (21), and healthcare
professionals (22, 23) was a significant predictor of receiving at
least the first dose of the COVID-19 vaccine. Based on previous lit-
erature, we hypothesize that interpersonal trust and trust in
healthcare institutions and experts would be associated with
higher vaccination rates and lower excess mortality.

While the health benefits of interpersonal and institutional
trust have been documented, the role of trust in media sources
is unclear. Survey and Twitter data in the United States and the
United Kingdom showed a positive association between social
media behavior (e.g. following, sharing, and interacting with

low-quality information online) and vaccine hesitancy (24). A na-
tionally representative survey of 1,476 adults in the United
Kingdom found that trust in health institutions and experts was
associated with vaccine willingness, but people who used social
media, such as YouTube, Facebook, and Twitter, to obtain health
information were less willing to get vaccinated (8). In contrast to
mainstream news media, the content of social media platforms
is relatively unregulated and may contain misinformation about
the pandemic and vaccination (8). This UK survey was conducted
in December 2020 before COVID-19 vaccines were widely adopted;
thus, vaccine willingness vs. hesitancy reflects a behavioral
tendency and calls for investigation into actual uptake. Moreover,
algorithms in social media sites track users’ past viewing history
to recommend tailored content. People who acquire health infor-
mation from social media may fall into echo chambers, where
they seek and exchange information that confirms, rather than
challenges, their beliefs and makes them unwitting consumers of
one-sided information (24-26).

The COVID-19 “infodemic” has exacerbated skepticism toward
vaccines and brought about social uncertainty (27). Even reliable
news outlets have shown a bias against reporting negative events
related to vaccination (26). Belief in COVID-19 conspiracy theories
has exerted considerable influence on vaccination hesitancy.
Previous studies found a strong positive correlation between con-
spiracy suspicions regarding the coronavirus and vaccine hesi-
tancy, as an indicator of lower adherence to preventive
measures (28, 29). “Conspiracy beliefs” was one of the key factors
associated with COVID-19 vaccine hesitancy, as revealed by a sys-
tematic review (30). Conspiracy beliefs increase vaccination hesi-
tancy over time (31) and negatively predict COVID-19 vaccination
intention (32).

The increasing popularity of social media use poses a challenge
to vaccination uptake. Research conducted before COVID-19 has
revealed that even brief exposure to vaccine-critical websites
and blogs increased perceived vaccine risk and decreased inten-
tion to take up a vaccine (33, 34). People who used social media
were more likely to be misinformed about vaccines than those us-
ing traditional media, whereas a high level of trust in medical au-
thorities was negatively related to vaccine misinformation across
demographic groups and political beliefs, which affected the like-
lihood of changing the mistaken beliefs over time (35). Further,
while misbeliefs about vaccination benefits are negatively associ-
ated with public policy support for vaccination, this association
was stronger for those with a low level of trust (36). Public trust
in expert groups and authoritative organizations enhances the
positive impact of exposure to correct information about vaccin-
ation benefits (37). Specifically, having trust in organizations re-
sponsible for monitoring vaccine safety and effectiveness may
counteract the spread of vaccine misinformation through social
media (36). In light of the above reasoning, we hypothesize that so-
cial media trust would be associated with lower vaccination rates
and higher excess mortality.

Thus far, some published studies have examined the associa-
tions between trust in the media and COVID-19 vaccination hesi-
tancy. These studies used a cross-sectional design with small
subsets of countries or examined vaccination hesitancy/accept-
ance rather than actual vaccination uptakes and death rates.
Previous research focused on assessing interpersonal and institu-
tional trust and analyzing confirmed cases and reported deaths
due to COVID-19, but the impact of the pandemic has been
much greater than the reported figures shown. Past studies have
rarely investigated the role of institutional and interpersonal trust
across many countries in predicting the objective measures of
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vaccination uptake and excess mortality during the pandemic nor
have they tested the impact of social media trust as a predictor.
Therefore, we aimed to examine the effects of different types of
trust (viz., interpersonal, institutional, and media trust) on
COVID-19 vaccination and mortality (viz., three vaccination doses
and excess mortality) over 2 years from April 2020 to April 2022
based on the country-level data in two multinational studies.

In study 1, we used their respective most recent wave of the
World Values Survey (WVS) in 2017-20 in 54 countries (3), with
80,301 individuals, and explored whether country-level interper-
sonal and institutional trust were associated with vaccination
rates and the average excess mortality over the 2 years derived
from the World Health Organization (WHO). Trust in six other
relevant organizations in the WVS was also examined: the press,
television, the government, parliament, universities, and the
WHO. In study 2, we collected data from 18,171 adults in 35 coun-
tries and regions around the world in April 2020 and measured
their use of and trust in mainstream news media (e.g. newspapers
and TV), alternative news media (e.g. blogs and citizen journal-
ism), and social media sites, as well as trust in local healthcare fa-
cilities, local healthcare services, healthcare professionals, and
scientists/researchers. In this study, we analyzed vaccination
rates and excess mortality estimates at three time points: time 1
(T1), 2021 April 1, which was ~1 year after we administered the
trust measures; time 2 (T2), 2021 November 24, which was ap-
proximately the outbreak of the Omicron variant with evolving
and extensive impacts (38); and time 3 (T3), 2022 April 1, which
was ~2 years after we administered the trust measures.

Study 1

Study 1 utilized several open-access health data sets online to
conduct an exploratory examination of the impact of trust.
Specifically, this study aimed to investigate the associations of
interpersonal and institutional trust with vaccination rates and
excess mortality across 54 countries. Country-level analyses
were conducted by aggregating the interpersonal trust data for
each of these 54 countries and linking them with the newly re-
leased COVID-19 data from the WHO in 2022. Data on the vaccin-
ation rates in the same 54 countries were obtained from the WHO
Coronavirus (COVID-19) Dashboard (2). We adopted the latest
available (April to May 2022) first dose rate, second dose rate,
and booster dose rate as the vaccination indices. The country-
level estimated excess mortality was obtained from the WHO (2)
using the mean of 2-year excess mortality as the indicator of
COVID-related deaths during 2020 and 2021. Excess mortality
was measured as the discrepancy between all reported deaths
and expected numbers of deaths. Expected deaths were estimated
using the historical death data from 2015 to 2019 (39). Excess mor-
tality is considered a more accurate count of mortality than the
confirmed COVID-19 death count alone, as excess mortality cap-
tures unreported/misdiagnosed COVID-19 deaths and deaths at-
tributable to conditions caused by the crisis (40).

These data sets were matched and combined based on country
names and ISO Alpha-3 code. In this study, we controlled for a few
factors related to COVID-19 vaccination at the country level. First,
countries vary in their response measures to COVID-19, including
vaccine policies. Government-mandated vaccination require-
ments boost COVID-19 vaccine uptakes rapidly and significantly
(41). Second, population density affects infection spread (42).
People in highly populated areas may perceive high risks and sus-
ceptibility for infectious diseases, which may be conducive to
overall vaccination coverage. Third, vaccination rates are also

affected by the availability of medical resources, which is opera-
tionalized as critical care beds by country. Therefore, government
stringency index, population density, and medical resources (i.e.
critical care beds) were included as covariates in the analyses.

Results

Interpersonal trust was positively correlated with first dose rate
(r=0.37, 95% CI [0.11, 0.58], P=0.007, N =54), second dose rate
(r=0.44, 95% CI [0.19, 0.63], P=0.001, N =54), and booster dose
rate (r=0.51, 95% CI [0.27, 0.69], P=0.0001, N=51). It was nega-
tively correlated with the mean of 2-year excess mortality
(r=-0.38, 95% CI [-0.59, —=0.12], P=0.005, N =53).

We also conducted multiple linear regression analyses to test
the robustness of these associations by controlling for the
country-level covariates of government stringency index, popula-
tion density, and medical resources (i.e. critical care beds). For
each country, the data on government response stringency were
retrieved from the Oxford COVID-19 Government Response
Tracker (OxCGRT) (43) to control for COVID-19 containment and
closure policies. The population density was obtained from the
United Nations (44) to control for the potential confounding of in-
fection spread. Lastly, as an indicator of medical resources, the
number of critical care beds was obtained from Phua et al. (45).
Results indicated that interpersonal trust consistently predicted
vaccination rates positively (first dose: f=0.43, 95% CI [0.12,
0.74], P=0.008, N =49; second dose: f=0.45, 95% CI [0.15, 0.75],
P=0.004, N =49; booster: #=0.43, 95% CI [0.15, 0.72], P=0.004,
N =46) and the mean of 2-year excess mortality negatively (8=
—0.48, 95% CI [-0.78, —=0.17], P=0.003, N=49; see Table 1 for
more details).

For other trust measures (i.e. trust in the press, television, the
government, parliament, universities, and the WHO), the results
showed only significant correlations between trust in universities
and vaccination rates (first dose: r=0.38, 95% CI [0.12, 0.58], P=
0.005, N =54; second dose: r=0.38, 95% CI [0.13, 0.59], P=0.004,
N =54; booster: r=0.33, 95% CI [0.06, 0.55], P=0.019, N=51).

Study 2

Extending beyond interpersonal and institutional trust, we
conducted a multinational study and further examined the pro-
spective associations of media trust and healthcare-related insti-
tutional trust with vaccination rates and excess mortality across
three time points over 2 years.

We partnered with the world’s leading data analytics company
Kantar to collect data on the trust measures from 2020 April 9 to
20 in 35 countries and regions (3). The initial sample consisted of
25,605 adults. Three check questions were used to screen inatten-
tive participants, and after excluding those who failed any of the 3
directed questions for attention checks, the final sample included
18,171 adults (50.2% female, Mage =43.66, SD=15.97, with age
ranged from 18 to 91). The sample size of each society ranged
from 507 (New Zealand) to 530 (Brazil). The data set was processed
using the stratified sampling technique and closely matched the
United Nations Database (46).

We used country-level data on vaccination rates (including the
percentage of the population who received at least one dose, two
doses, and booster dose) and the excess mortality rates retrieved
from Our World in Data (40), which provides daily updates of glo-
bal COVID-19-related statistics. To examine the effects of the
trust variables, data on three time points were extracted: 2021
April 1, 2021 November 24, and 2022 April 1. The first time point
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Table 1. Regression results of study 1.

Two-year mean excess mortality

First dose rate

Second dose rate Booster rate

B Beta 95% CI B Beta 95% CI B Beta 95% CI B Beta 95% CI
Intercept 133.60 — — 56.13 — — 46.16 — — 8.23 — —
Stringency index 0.41 0.07 (-0.22,035) -0.01 -0.01 (-0.30,0.28) -0.02 —-0.01 (-0.29,0.27) 0.0 0.0 (-0.27,0.27)
Population density =~ —0.01 ~ -0.09 (-0.37,0.18) 0.00 009 (-0.18,037) 000 013 (=0.14,040) 000 022 (=0.05,0.48)
Critical care beds 8.81 0.24 (-0.07,055 —-0.85 -0.12 (-0.43,0.20) -0.06 -0.01 (-0.31,0.30) 1.20 0.5 (-0.14, 0.45)
Interpersonal trust —342.19* -0.48 (-0.78,-0.17) 59.33*  0.43 (0.12,0.74) 64.9% 045 (0.15,0.75)  64.06™ 043 (0.15,0.72)
R? 0.20 0.18 0.23 0.33
Adjusted R? 0.13 0.10 0.16 0.27
N 49 49 49 46
P <0.01.

was selected to evaluate the 1-year-lagged effects of trust varia-
bles; the second time point was chosen as the outbreak of the
Omicron variant (47); the last time point was selected to evaluate
the 2-year-lagged effects of trust variables. The first dose rate at
T1 (April 2021), second dose rate at T2 (November 2021), and third
dose rate at T3 (April 2022) exhibited the largest variance across
societies within each time point, which was consistent with vac-
cination coverage at that time (i.e. third dose was not available
at T1; most societies in the data had a high first dose rate at T3.
See Table S2). Hence, we mainly focused on the vaccination rates
at these three time points. Data on media trust and
healthcare-related institutional trust were collected from partici-
pants in April 2020, during the early stage of the COVID-19 out-
break when globally accessible vaccines were not yet available.
Consequently, individual vaccination status was not measured
in the current studies. As such, the associations between trust
and vaccination rates examined in both studies were at the coun-
try level. To ensure the robustness of our findings, we extracted
country-level vaccination data from multiple time points and in-
corporated information from diverse data sources.

We controlled for the same covariates as in study 1. The strin-
gency index and population density were extracted to align closely
with the dependent variables. Additionally, the number of critical
care beds and trust variables was included in their original form,
measured only once. Descriptive statistics of the trust measures
at the country level are shown in online supplementary material
(see Table S1). To account for the influence of individual-level var-
iables, we incorporated specific covariates such as age, gender, edu-
cation level, and socioeconomic status (SES). We then implemented
a multilevel regression analysis to test the robustness of the associ-
ation between social media use and trust in social media. The re-
sults are reported in Table S5.

Results

The bivariate correlations between trust variables and vaccin-
ation rates for each time point are shown in Table 2. We observed
moderate, negative correlations between social media trust and
vaccination rates (see also Fig. 1). In particular, social media trust
was negatively associated with first dose rate at T1 (r = —0.45, 95%
CI [-0.68, —0.13], P=0.008, N =34), second dose rate at T2 (r=
—0.48, 95% CI [-0.70, —0.18], P=0.003, N =135), and booster dose
rate at T3 (r=-0.52, 95% CI [-0.73, —0.22], P=0.002, N =34). No
significant correlation between mainstream media trust and vac-
cination rates was observed across all time points. Furthermore,
social media trust was positively correlated with excess mortality
atT1(r=0.47,95% CI[0.10,0.73],P=0.014, N =26) and T3 (r =0.48,
95% CI [0.11, 0.74], P=0.014, N =25), but such correlations were
absent for the mainstream media trust. The alternative media

trust demonstrated the same pattern as social media trust and
was reported in Table Sé.

Interpersonal trust and institutional trust, on the other hand,
exhibited positive associations with vaccination rates and nega-
tive associations with excess mortality. Specifically, trust in local
healthcare facilities (e.g. T1, first dose: r=0.42, 95% CI [0.10, 0.67],
P=0.013, N=34; T2, second dose: r=0.48, 95% CI [0.17, 0.70],
P =0.004, N =35; T3, booster: r=0.43, 95% CI [0.11, 0.67], P=0.010,
N =34), local healthcare services (e.g. T1, first dose: r=0.44, 95%
CI [0.12, 0.68], P=0.009, N=134; T2, second dose: r=0.48, 95% CI
[0.17, 0.70], P=0.004, N=35; T3, booster: r=0.44, 95% CI [0.12,
0.68], P=0.010, N =34), and healthcare professionals (e.g. T1, first
dose: r=0.40, 95% CI [0.07, 0.65], P=0.020, N=34; T2, second
dose: r=0.36, 95% CI [0.03, 0.62], P=0.04, N=35; T3, booster:
r=0.32,95% CI [-0.02, 0.60], P=0.062, N = 34) were positively corre-
lated with vaccination rates across all three time points. Trustin lo-
cal healthcare facilities (r=-0.44, 95% CI [-0.71, —0.06], P=0.025,
N =26) and trust in healthcare services (r=-0.45, 95% CI [-0.71,
0.07], P=0.022, N = 26) were negatively correlated with excess mor-
tality rates at T1. Surprisingly, no significant correlation was ob-
served for trust in scientists/researchers.

Multiple linear regressions were performed to test the robust-
ness of the negative association between social media trust and
vaccination rates after controlling for the covariates, including
country-level government stringency index, population density,
and medical resources (i.e. critical care beds). As shown in
Table 3, three sets of regression analyses were conducted: In set
1, the first dose rate at T1 was regressed on the covariates at T1;
in set 2, the second dose rate at T2 was regressed on the covariates
at T2; and in set 3, the third dose rate at T3 was regressed on the
covariates at T3.

The regression results showed consistent associations between
trust and vaccination rates. Social media trust negatively pre-
dicted vaccination rates across all three time points after control-
ling for the stringency index, population density, and medical
resources (T1, first dose: p=-0.52, 95% CI [-0.86, -0.18],
P=0.004, N=34; T2, second dose: f=-0.42, 95% CI [-0.75,
—-0.09], P=0.014, N=35; T3, booster: g=-0.45, 95% CI [-0.79,
—0.11], P=0.011, N=34).

Discussion

Across 2 multinational studies covering 54 countries (N =80,317)
and 35 societies (N =18,171), respectively, we demonstrated the
effects of different types of trust on COVID-19 vaccination and
mortality from April 2020 to April 2022. In study 1, we analyzed
newly released vaccination and mortality data and the new
wave of WVS data to show that interpersonal trust was
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Fig. 1. Bivariate correlations between social media trust and vaccination rates in study 2. A) Vaccination rates on 2021 April 1. B) Vaccination rates on

2021 November 24. C) Vaccination rates on 2022 April 1.

Table 3. Regression results of study 2.

First dose rate at T1

Second dose rate at T2

Third dose rate at T3

B Beta 95% CI B Beta 95% CI B Beta 95% CI
Intercept 38.43 — — 103.71 — — 90.76 — —
Stringency index 0.12 0.17 (~0.16, 0.49) 0.06 0.04 (~0.28, 0.35) -0.08 -0.07 (-0.41, 0.28)
Population density 0.00 0.11 (~0.20, 0.43) 0.00 0.17 (-0.15, 0.48) 0.00 0.25 (~0.07, 0.56)
Critical care beds -0.92 -0.26 (~0.59, 0.08) 1.83 0.23 (~0.09, 0.56) 1.67 0.23 (~0.08, 0.54)
Social media trust -10.88" -0.52" (-0.86, —0.18) -18.19" —0.42* (-0.75, —0.09) —18.00 —0.45* (-0.79, —0.11)
R? 0.32 0.31 0.38
Adjusted R? 0.22 0.22 0.30
N 34 35 34

*P <0.05, ™P<0.01.

consistently associated with vaccination rates across 3 doses
across 54 countries. These country-level results were robust after
controlling for government stringency index, population density,

and medical resources (i.e. critical care beds). In study 2, across
35 countries and regions, trust in local healthcare facilities, local
healthcare services, and healthcare professionals was
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significantly associated with higher vaccination rates and lower
excess mortality, whereas social media trust was significantly as-
sociated with lower vaccination rates and higher excess mortality
across 3 time points over 2 years. These country-level results re-
mained robust after controlling for the same covariates as in
study 1.

This research provides new evidence showing the role of trust
in the mainstream news media and social media sites in the pre-
diction of vaccine uptakes, extending previous work on differenti-
ating the roles of interpersonal and institutional trust in
pandemic control (13) and informing public health policy in a
timely way. Information about COVID-19 vaccines has prolifer-
ated in a range of media outlets, but social media and alternative
news media (e.g. citizen journalism sites) are less regulated than
mainstream media sources (e.g. TV, printed newspapers, and ra-
dio). In addition, personal views about vaccinations are being
spread through social media and alternative news media, with
plentiful vaccine misinformation, conspiracy theories, and anti-
vax beliefs, and this can reduce vaccine willingness (8).
According to the inattention-based account (48), people pay little
attention to the accuracy of content when they decide whether to
share it on social media, focusing on factors other than truth dis-
cernment. Promoting information accuracy on social media with
increased moderation and fact-checking and improving the pres-
ence of healthcare professionals on social media are important
digital health strategies (25). Caution is warranted when research
findings in social and behavioral sciences are applied to inform
decision-making and address policy issues (49).

Collective action to achieve herd immunity through vaccin-
ation needs a multidisciplinary approach to understand and ad-
dress the factors influencing vaccine hesitancy. We found that
trust in the press, television, the government, and parliament
was not related to vaccination rates for three doses in study 1
and that mainstream media trust was not significantly associated
with vaccination rates across all time points in study 2. These re-
sults consistently suggest the low efficacy of mainstream media
and authority in promoting vaccination. Rather, interpersonal
trust, a general tendency to trust other people, predicted vaccin-
ation rates, highlighting the importance of social capital.
Policymakers should work with not only healthcare professionals
but also social scientists to promote collective social trust.
Strategic interventions may be devised to advocate the benefits
of vaccination and debunk misconceptions about its risks using
social media platforms rather than relying on mainstream media
outlets.

More testing of specific interventions for debunking miscon-
ception is needed before implementing such interventions in the
public sphere. Accuracy prompts and nudges decrease the shar-
ing of misinformation through accuracy salience but may not in-
crease real news sharing, whereas endorsing accuracy can
achieve both objectives through prompting people to consider
their sharing decisions more carefully (50). A more integrated
framework is needed to understand the psychological mecha-
nisms (e.g. motivated reasoning account or cognitive inattention
account) underlying the spread of misinformation on social
media (51).

Interestingly, trust in healthcare institutions and experts was
associated with vaccination rates across 2 years, but the effect
of trust in scientists/researchers was not significant in study
2. It is not surprising that people trust local healthcare facilities,
local healthcare services, and healthcare professionals who per-
form medical treatment for COVID-19 patients and provide

vaccination services to the public. These trust variables are asso-
clated with higher vaccination rates and lower excess mortality
across countries. However, the views about scientists/researchers
are less straightforward. Research on COVID-19 has been growing
exponentially due to the extraordinary efforts of scientists and re-
searchers, but some people lack confidence in the speedy develop-
ment of COVID-19 vaccines and worry about their long-term side
effects (2, 8). While it is important for health experts to present
clear and consistent scientific information, communicating un-
certainty about facts and numbers has complex effects on public
trust. Provided that cues indicating the high quality of the evi-
dence are given, people perceive the presented information as
more certain and more trustworthy and are more likely to use it
in their decision-making. On the other hand, when information
on the quality of evidence is ambiguous, it reduces the perception
of trustworthiness and the extent to which it is used in decision-
making (52). Nevertheless, the decrease in trust in numbers and
trustworthiness of the source is small, which suggests the import-
ance of open and transparent communication while presenting
scientific uncertainty (53).

Using different vaccination and mortality data in the 2 stud-
ies, we found that interpersonal trust was positively related to
vaccination rates and negatively related to excess mortality
across 54 countries (study 1) and 35 societies (study 2), demon-
strating the robustness of our findings. Both trust in the govern-
ment and interpersonal trust exhibit consistent health benefits,
such as lower infection and death rates (54, 55), whereas the role
of social capital, which encompasses trust and other variables
that may be operationalized differently, is mixed. Social trust
was associated with more COVID-19-related deaths in the early
stages (56, 57). When the pandemic was more serious and phys-
ical distancing was crucial to stop transmission, community at-
tachment and group affiliations were incongruent with
compliance with lockdown and social distancing. Our analyses
tracked death rates for 2 years, including the period after the
spread of the Omicron variant, which has different characteris-
tics to the early stages of the pandemic, to offer a more nuanced
understanding of the relationships between different types of
trust and health outcomes over time, with novel findings on so-
cial media trust.

This research has several limitations. First, we administered
the measures of social media usage and trust in 35 societies at
theindividuallevel but collected data on vaccination rates and ex-
cess mortality at the country/societal level in both studies.
Multiple linear regression was conducted by aggregating the
scores of the variables at the country/societal level. Future re-
search using vaccination data at the individual level is needed
to replicate the patterns found in this research, though the rela-
tions between trust and excess mortality can only be collected
and analyzed at the country level. Second, only one wave of the
trust measures in study 2 was collected in the early stages of
the pandemic. The ecological threat of the pandemic may change
different types of trust. Our findings converge with multiple data
sources on trust, vaccination, and mortality across various times
points over 2 years, but further studies may employ a
repeated-measures design to assess different types of trust among
the same individuals at multiple time points. Third, the positive
relationship that we observed between social media use and so-
cial media trust may be reciprocal. Being exposed to more alterna-
tive views and false beliefs, frequent users of social media are
likely to be affected by confirmation bias and exist in an echo
chamber. Our findings highlight the importance of social media
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in affecting health behavior and provide evidence-based implica-
tions for public health policy to fight the pandemic and manage
the “infodemic.”

Materials and methods
Study 1

Measures

To assess interpersonal trust, we used the item “Generally speak-
ing, would you say that most people can be trusted or that you
need to be very careful in dealing with people?” from the latest
wave of the WVS (seventh wave) (38) collected between 2017
and 2020. A total of 80,301 responses from 54 societies were col-
lected for this item. The item was binary coded (0 indicated trust
whereas 1 indicated do not trust). The responses were recoded,
and an aggregated mean score was calculated for each country.
In addition, we tested the association between vaccination rates
and trust in six organizations extracted from the WVS, including
mainstream media (i.e. the press and television) and institutions
(i.e. the government, parliament, universities, and the WHO).
Participants were asked to indicate how much confidence they
have in these organizations on four-point scales (1, a great deal,
2, quite a lot; 3, not very much; 4, none at all). The mean scores of
the items were computed for each society.

We conducted a power analysis for the multiple regression
analysis. Based on the available 49 countries in the current regres-
sion analyses, we observed that only 4 predictors could be in-
cluded to achieve 80% power at a 5% alpha level for detecting a
medium-to-large effect size (f*=0.27, R* = 0.37), akin to the effect
size observed in our study. With more predictors, the regression
analyses would be underpowered or result in nonsignificant find-
ings. Consequently, we focused on incorporating relevant covari-
ates alongside our predictor of interest (e.g. trust) and controlled
for government stringency index, population density, and medical
resources (i.e. critical care beds) in the analyses.

Study 2
Measures

In addition to interpersonal trust from the WVS (38), we used 3
items from the 20-country project on digital influence by Gil de
Zuniga et al. (58) to measure the level of trust in media.
Participants were asked how much they trusted news from main-
stream news media (e.g. newspapers and TV), alternative news
media (e.g. blogs and citizen journalism), and social media sites.
Besides, healthcare-related institutional trust was assessed using
fouritems. Participants were asked toindicate the extent to which
they trusted local healthcare facilities, local healthcare services,
healthcare professionals, and scientists/researchers. All items
were rated on a seven-point Likert scale (1, donot trust at all; 7, trust
completely). The mean scores of trust items were computed for
each society.

To examine whether media trust was related to frequent use,
the frequency of media use was measured by seven dedicated
items (58), including TV, printed newspapers, online news sites,
radio, social media, citizen journalism sites (nonprofessional jour-
nalism, e.g. blogs), and word of mouth. Participants were asked to
indicate how often they get news from these sources on a seven-
point Likert scale (1, never; 7, always). Ethics approval for the pro-
ject was obtained from the Human Subjects Ethics
Sub-committee of the Department of Applied Social Sciences,
Hong Kong Polytechnic University (#HSEARS20200402995).

Supplementary material

Supplementary material is available at PNAS Nexus online.
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Data availability

In study 1, data on interpersonal trust were obtained from the
WVS  (seventh wave; https:/www.worldvaluessurvey.org/
WVSDocumentationWV7.jsp). Data on the vaccination rates
were obtained from the WHO Coronavirus (COVID-19)
Dashboard (https:/covid19.who.int/data). Data on excess mortal-
ity were obtained from the WHO (https:/www.who.int/data/sets/
global-excess-deaths-associated-with-covid-19-modelled-estimates).
In study 2, data on vaccination rates and excess mortality were
obtained from Our World in Data (https:/ourworldindata.org/).
The data on all trust measures and additional measures are
available at https:/doi.org/10.17605/0SF.IO/SY7JF. In both stud-
ies, data on the stringency index were obtained from the
OxCGRT (https:/www.bsg.ox.ac.uk/research/research-projects/
coronavirus-government-response-tracker). Data on population
density were obtained from the United Nations (44) (https:/
data.un.org/). Data on critical care beds were obtained from
Phua et al. (45).
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