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Abstract: The occurrence of breakthrough infections with SARS-CoV-2 in vaccinated individuals
argues against abandoning mitigation efforts such as social distancing. Some public health mes-
sages, however, promote vaccination by increasing psychological distress, which interferes with
social distancing. Prosocial messages present an alternative approach that may avoid this problem.
Accordingly, the present study examined the relation of pandemic mitigation with scores on prosocial
personality traits (i.e., altruism, sympathy, and trust) and vaccination intentions. Regression analyses
indicated that while vaccination intentions increased significantly with an increase in trust, distancing
increased significantly with increases in altruism and sympathy. Because older adults are much more
vulnerable to COVID-19 than younger adults, these findings reveal an altruistic paradox, in which
older adults, perhaps the most altruistic portion of the population, may be dependent on the altruistic
behavior of younger adults, who may be the least altruistic portion. The challenge for public health
messaging will be to motivate younger adults to take the consequences of their mitigation decisions
for others into account.
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1. Introduction

During the COVID-19 pandemic, the degree of psychological distress has been re-
ported to have reached historically high levels in the US and elsewhere [1,2] although the
extent to which the pandemic is the cause of the current level of distress is unclear [2,3]. Re-
gardless of whether or not the COVID-19 pandemic is the primary cause of the current level
of psychological distress, the distress is real, and it has clearly come at a bad time. Although
psychological distress appears to motivate people to get vaccinated, it also interferes with
mitigation behaviors, particularly social distancing [4]. It has been hypothesized that this
interference occurs because social deprivation is a major cause of the current distress, and
behaviors like social distancing and mask wearing may actually increase people’s feelings
of social deprivation [5]. Thus, the more distressed (and socially deprived) a person is, the
less likely they are to engage in behaviors that would increase their social deprivation and
exacerbate their distress.

This is especially unfortunate because the occurrence of breakthrough infections with
COVID-19 in vaccinated and even boosted individuals suggests that it may be a bad time
to abandon mitigation efforts such as social distancing, regardless of how aversive those
behaviors are. Still, if mitigation behaviors increase distress, people’s decision not to engage
in behaviors that increase their distress may have some benefits. It has long been known
that psychological distress can impair immune function (e.g., [6,7]). Recently, distress was
reported to predict the likelihood of hospitalization with SARS-CoV-2 infection [8], and
even more recently, distress levels have been reported to predict post-COVID conditions
often known as “long-COVID” [9,10].
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Previously, we called attention to the public health conundrum posed by the fact
that while distress increases the likelihood of vaccination against SARS-CoV-2, it simulta-
neously decreases the likelihood of mitigation behaviors [4]. The effects of distress, and
social deprivation, in particular, on the function of the immune system only deepen this
conundrum, particularly as it affects the public health messaging strategy. Traditional “fear
messages” are intended to increase distress while motivating specific health behaviors (e.g.,
vaccination) that can alleviate that distress. In the present situation, however, increasing
distress can clearly have unintended negative health consequences in addition to the in-
tended positive ones. The goal of the present study was to explore the possibility of an
alternative, prosocial messaging strategy that could promote effective health behaviors
without increasing psychological distress.

Studies suggest that both mitigation and vaccination may be motivated by appeals
highlighting their benefits to others [11–13]. It is unclear, however, whether this approach
works better than appeals to personal benefits [14], whether it works better for some
decisions than others (e.g., decisions regarding vaccination compared with mitigation), and
whether it works better for some people than others. Older adults, for example, are well
known to be more altruistic than younger adults [15]. Are they therefore also more likely
to have engaged in or to plan actions that decrease the possibility of infection because this
also decreases the possibility of infecting others?

The questions addressed by the present study concern pandemic-related distress,
specific personality traits consistent with prosocial attitudes and behaviors, and health
behaviors recommended by the Centers for Disease Control and Prevention (CDC), such
as social distancing and the likelihood of getting vaccinated in the future (e.g., with a
“booster”). Previous research on mitigation and vaccination suggests that when it comes
to devising a messaging strategy to encourage healthy behaviors during the COVID-19
pandemic, one size will not fit all [1,4,5]—different demographic groups may be responsive
to different messages, and different target behaviors may also be responsive to different
messages. Compared to young adults, for example, older adults’ likelihood of social
distancing is much less sensitive to their level of psychological distress. Regardless of age,
social distancing decreases with the level of distress, whereas more distressed individuals
are more likely to report having been vaccinated [4].

Although our research during the pandemic underscores the important role of distress
in health decision-making [3–5], such decisions are complex, because distress can have
differential implications for how messaging campaigns might need to be designed in order
to manage different behaviors. Moreover, distress and pandemic-related stressors may
not be the only important motivating factors. Indeed, given our social nature and the
importance of social outcomes, it would be surprising if concern for others was not also
important in the decision-making process. If true, then future messaging campaigns would
have another avenue for motivating appropriate health behaviors and for engaging in
broader social outcomes that are important to well-being. Therefore, the present study
explored potentially relevant individual and age differences in personality and other
psychological factors that might provide a basis for positive, prosocial appeals.

More specifically, the present study assessed a diverse sample of online participants on
three facets of the trait of agreeableness (altruism, sympathy, and trust) from the NEO [16],
facets that appear to be directly relevant to healthy behaviors recommended by the CDC.
Our working assumption was that individuals who scored highly on a particular personality
scale would be more likely to respond positively to appeals consistent with that trait than
individuals who scored low on the trait. We hypothesized that those who scored high on
altruism and sympathy, for example, would be more responsive to appeals emphasizing a
particular behavior’s potential benefits to others than those who scored low on these scales.

We tested our hypothesis by examining the association between individuals’ altruism,
sympathy, and trust scores with their vaccination intentions, because the decreased likeli-
hood of getting infected following vaccination necessarily results in a decreased likelihood
that one would be infectious—a clear benefit to others. An issue was whether individuals
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with higher altruism and sympathy scores would report that they were more likely to get
vaccinated (or boosted) against the shot. Following the same logic, would they also be more
likely to engage in mitigation behaviors because, like vaccination, mitigation behaviors also
decrease the likelihood of becoming infectious, thereby benefiting others? Additionally, do
individuals with higher trust scores report that they are more likely to get a booster shot,
consistent with their having greater trust in claims by doctors and others regarding the
efficacy of COVID vaccines?

To address these questions, the present study gathered evidence concerning the rela-
tions among personality scores and pandemic-related attitudes and behaviors, evidence
that we believe is consistent with the relevance of prosocial personality traits and the
potential power of prosocial messaging. Thus, this study broadens the scope of our past
work [3–5] by investigating personality variables specific to trust and concern for others,
while also replicating our previous work on distress, to provide a fuller picture of what
might motivate people to engage in recommended behaviors during the pandemic and in
the post-COVID period.

2. Materials and Methods
2.1. Participants

Participants were recruited online from 27 February to 3 March 2022. After indicating
their consent, 806 MTurk workers, aged 18 to 84 years, completed the survey and received
$2.00 for their participation, which took 16.4 min on average. The submitted surveys were
screened for age, participation in a previous study [4], and a valid IP address associated
with internet providers in the United States of America. They were also screened for survey
completion times shorter than that which a fast, expert reader would require just to read the
questions [17]. Fifty surveys were excluded from analysis: 7 based on invalid IP addresses,
10 based on participation in our previous study, 5 based on invalid responses, and 28 based
on a completion time of less than 5 min. Analyses were conducted on the remaining 756
surveys (Table 1).

Table 1. Participant Characteristics as a Function of Age Group.

Age Group N Age (M) % Female Ed Yrs (Mdn)

18–29 149 25.8 48.3% 16 years
30–39 194 33.3 32.5% 16 years
40–49 121 43.2 40.5% 16 years
50–59 73 56.0 42.5% 16 years
60–69 173 64.0 64.7% 16 years

70–80+ 45 73.5 57.8% 14 years
M = Mean, Ed Yrs = Years of Education, Mdn = Median.

The median income for each age group was in the second quartile of the US population
in 2021 (i.e., between $31 K and $65 K). Across the full sample, participants’ racial/ethnic
breakdown was 83.6% White, 12.3% Black, 2.1% Asian, and 1.9% other races, while 19.4%
identified as Hispanic/Latinx. Although the table divides the sample into age groups,
subsequent analyses were based on age as a continuous measure.

2.2. Procedure

The survey consisted of four parts, although all of the items measured were not
analyzed in the present study. The survey began with questions about CDC-recommended
mitigation behaviors. Specifically, the mitigation measures included two social distancing
behaviors and one hand hygiene measure: “how many times were you in close proximity
(i.e., closer than 6 feet) to someone you do not live with?” (Prox); how many times were you
“in an enclosed public space?” (Public); and (3) “how often did you clean your hands with
hand sanitizer or soap and water while in a public place or right after returning home?”
(Hand). For each mitigation behavior, participants were asked about its frequency “on
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average this week” and “before the pandemic began”. Although the survey also asked
about wearing a mask, these data were not analyzed because of their dependence on local
mandates specific to businesses and communities.

The second part of the survey consisted of the 14-item Hospital Anxiety and Depres-
sion Scale, or HADS [18], questions about participants’ degree of concern about the possible
effects of the pandemic on themselves and others, and questions regarding participants’
current levels of loneliness and social deprivation (e.g., “How often do you feel isolated
from others?”) [19]. Participants then were asked about personal connections with COVID-
19 cases (e.g., number of acquaintances hospitalized) and their opinions regarding the
safety and efficacy of vaccines against COVID-19 (e.g., “Do you believe vaccination against
COVID-19 is safe?”).

The third part of the survey asked questions about participants’ overall health and
the frequency of their attendance at religious gatherings as well as other demographic
items (e.g., current employment status and household income, level of formal education,
age, gender, ethnicity, and race). Participants also answered the questions on the Kessler
Screening Scale for Psychological Distress (K6).

The fourth part of the survey asked about participants’ vaccination status, although
problems with the Qualtrics implementation made responses unanalyzable. Importantly,
participants were also asked about their vaccination intentions, specifically if, regardless of
their current status, they would get vaccinated if it was recommended to them. Participants
also were asked to select up to three statements regarding what they missed about life
before the COVID-19 pandemic. Following this, participants were asked to respond to ten
questions each for altruism, sympathy, and trust, three facets of the agreeableness scale of
the IPIP-NEO (International Personality Item Pool—Neuroticism, Extraversion, Openness)
personality test. (The specific items used from this standardized test are available at
osf.io/jmykd/, posted on 1 May 2023). Finally, participants were asked about their political
affiliation, who they voted for in the 2020 United States Presidential Election, and the zip
code for their current residence.

3. Results
3.1. Mitigation

Participants’ survey responses in February–March 2022 indicated that both the fre-
quency of close proximity interactions with nonhousehold members and the frequency of
visits to enclosed public spaces were significantly lower during the pandemic than they
were before the pandemic (Table 2). In contrast, although washing and/or disinfecting one’s
hands increased in frequency, it may be noted that while the median frequencies of both
social distancing measures (close proximity encounters and visits to enclosed public spaces)
decreased, the median frequency of washing/disinfecting one’s hands (hand hygiene) did
not change (Figure 1). Because of the skewed distributions of the mitigation measures (all
three comparisons failed the Shapiro–Wilk test), changes from before the pandemic to the
time of the survey (during the pandemic) were converted to binary variables (1 = change
in the CDC-recommended direction) and examined with a logistic regression using JASP
software to assess potential predictors of the likelihood of CDC-recommended changes
in mitigation behaviors (i.e., decreases for social distancing measures, and increases for
hand hygiene). It should be noted that, while the majority of participants engaged in
social distancing (decreases in weekly frequency), the percentage who increased their hand
hygiene did not differ significantly from chance, and as there was no evidence of mitigation,
no further analyses of this measure were conducted (Table 2).

osf.io/jmykd/
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Table 2. Median weekly frequency of mitigation behaviors before and during the COVID-19 pandemic
and percentages reporting CDC-recommended changes (%∆).

Variable Before During %∆ z

Prox 5 4 61.0 5.91
Publ 5 3 62.0 6.56
Hand 5 5 49.3 −0.35

z = z-score, Prox = close proximity, Publ = public space, Hand = hand hygiene.
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Figure 1. Box plots of the frequencies of three mitigation behaviors before and during the COVID
pandemic.

Linear regression analyses conducted with SigmaPlot software revealed that while distress
(i.e., anxiety and depression) decreased with age, replicating the results of Myerson et al. [4,5],
compassion (i.e., altruism and sympathy) increased as did trust (Figure 2): rs = −0.321,
0.480, and 0.145, respectively. While in previous studies, the attention has been on age
differences in distress, and the association of age with compassion has not been examined,
the present results suggest that the latter relation is stronger. For the linear regression
functions depicted in the figure, age accounted for approximately twice as much of the
variance in compassion compared with the variance in distress accounted for by age
(R2s = 0.231 and 0.103, respectively).

The primary goal of the present study was to examine the roles played by age and
individual differences in psychological distress (anxiety and depression scores) and three
facets of the trait of agreeableness (altruism, sympathy, and trust) on mitigation and
vaccination decisions (Table 3). To minimize multicollinearity, variables that were both
strongly correlated and conceptually related were represented by their mean Z scores in
subsequent analyses (Table 4). Throughout, the variable representing the combination of
anxiety and depression is termed distress and the variable representing the combination of
altruism and sympathy is labelled compassion.

Table 3. Means and standard deviations for age, anxiety, and depression scores and scores on altruism,
sympathy, and trust facets of agreeableness.

Age Anxiety Depression Altruism Sympathy Trust

Mean 45.05 8.97 6.63 33.22 36.20 33.73
Std Dev 16.08 4.94 4.00 6.45 7.34 6.97
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Table 4. Intercorrelations among age, anxiety, and depression scores and scores on altruism, sympathy,
and trust facets of agreeableness.

Variable Age Anxiety Depression Altruism Sympathy Trust

Age —
Anxiety −0.369 —

Depression −0.216 0.663 —
Altruism 0.473 −0.588 −0.502 —

Sympathy 0.430 −0.500 −0.413 0.768 —
Trust 0.145 −0.392 −0.407 0.430 0.355 —

Note: All correlations were statistically significant, all ps < 0.001; bold italics are used here to denote two facets
that were strongly correlated (see text for additional details).

Linear regression analyses revealed that while distress decreased with age, replicating
the results of Myerson et al. [4,5], compassion increased, as did trust (Figure 2): rs = −0.321,
0.480, and 0.145, respectively (Figure 2). While in previous studies, attention has been
on age differences in distress, and the association of age with compassion has not been
examined, the present results suggest that the latter relation is stronger. For the linear
regression functions depicted in the figure, age accounted for approximately twice as much
of the variance in compassion compared with the variance in distress accounted for by age
(R2s = 0.231 and 0.103, respectively).

The results of logistic regression analyses conducted to test the differential distress
hypothesis are presented in Table 5. As predicted by the differential distress hypothesis,
greater distress was associated with a lower likelihood of having engaged in social distanc-
ing (i.e., the distress coefficients were negative in the models predicting both the Prox and
Publ measures).

The results of further logistic regression analyses conducted to assess the contributions
of compassion and trust to the likelihood of mitigation behaviors are presented in Table 6.
When both compassion and trust were added to the regression model, only compassion
was a significant predictor of either of the two social distancing measures.
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Table 5. Logistic regression analyses predicting the two social distancing measures: Prox and Publ.

Prox Estimate S.E. Odds
Ratio Z Wald

Statistic p

(Intercept) 0.204 0.243 1.226 0.838 0.702 0.402
Distress −0.368 0.091 0.692 −4.034 16.271 <0.001

Age 0.006 0.005 1.006 1.097 1.203 0.273

Publ Estimate S.E. Odds
Ratio Z Wald

Statistic p

(Intercept) 0.186 0.237 1.204 0.786 0.618 0.432
Distress −0.263 0.089 0.769 −2.942 8.658 0.003

Age 0.007 0.005 1.007 1.366 1.866 0.172
S.E. = standard error of the mean, Z = Z-score.

Table 6. Results of logistic regression analyses adding trust as a potential predictor of mitigation.

Prox Estimate S.E. Odds
Ratio Z Wald

Statistic p

(Intercept) 0.826 0.275 2.284 2.396 5.743 0.017
Distress −0.110 0.113 0.896 −0.966 0.933 0.334

Age −0.008 0.006 0.992 −1.329 1.767 0.184
Compassion 0.684 0.123 1.981 5.555 30.853 <0.001

Trust −0.114 0.096 0.892 −1.192 1.421 0.233

Publ Estimate S.E. Odds
Ratio Z Wald

Statistic p

(Intercept) 0.766 0.266 2.151 2.875 8.264 0.042
Distress 0.016 0.113 1.016 0.140 0.020 0.889

Age −0.005 0.006 0.995 −0.968 0.937 0.333
Compassion 0.660 0.122 1.935 5.406 29.223 <0.001

Trust −0.079 0.094 0.924 −0.836 0.699 0.403
S.E. = standard error of the mean, Z = Z-score.

When added to the regression models in Table 6, neither party affiliation nor vote in
the 2020 US presidential election were significant predictors of either of the social distancing
mitigation behaviors (Prox and Publ). To assess the roles of the demographic measures
health, income, and education, these measures were added to reduced versions of the
models consisting of only the significant predictors. For example, to assess the role of
health in predicting decreases in close proximity interactions (Prox), the independent
variables consisted of only health and distress. The six resulting tests (3 demographic
measures times 2 mitigation behaviors) revealed that while all previous predictors remained
significant when the demographic measures were tested, only one demographic measure
was significant: Poorer self-rated health was significantly associated with a lower likelihood
of the recommended decrease in visits to enclosed public spaces (odds ratio = 0.781,
Z = −2.922, p = 0.003).

3.2. Vaccination Intentions

The analysis of participants’ self-rated vaccination intentions was roughly analogous
to the preceding analysis of their mitigation behaviors. That is, analysis began with the
prediction of intentions from the independent variables distress and age and then individual
differences in compassion were added first, followed by trust. Finally, as with the analyses
of the mitigation behaviors, the roles of political affiliations and preferences were analyzed,
after which the roles of basic demographic variables were examined. Models with party
affiliation as a binary predictor (e.g., democrat vs. not a democrat; R2 = 0.092) accounted for
approximately half as much variance as corresponding models with preferred presidential
candidates as a predictor (e.g., Biden vs. not Biden; R2 = 0.185). Because of the interest in the
influence of Donald J. Trump on vaccinations, results are reported here for a binary variable
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comparing those who voted for Donald J. Trump with those who did not, although because
most participants (93.5%) reported that they voted for either Trump or Biden, analyses
yielded comparable results, albeit opposite in sign, when Biden voters were compared
with non-Biden voters. Notably, Biden voters (553) outnumbered Trump voters (197) in the
present sample.

The first regression model in the planned sequence of analyses included just distress
and age as independent variables and was not a significant predictor of vaccination in-
tentions (i.e., the variable likely); the second model, which added compassion, also failed
to reach significance (both R2s = 0.008, both ps > 0.05). Including Trust as an additional
independent variable, however, resulted in a model that was a significant predictor of
vaccination intentions, and the results for this model as well as for the model that examined
political preferences are presented in Table 7. In contrast to what was observed in analyses
of models predicting mitigation behaviors, in which compassion was a significant predictor
and trust was not, the opposite was true for models predicting vaccination intentions. In
such models, trust was a significant predictor and compassion was not (compare Table 6
with Table 7). Moreover, although political preference was not a predictor of mitigation, it
was a significant predictor of vaccination intentions.

Table 7. Results of multiple regression analyses predicting vaccination intentions (likely) from
distress, age, compassion, trust, and votes in the 2020 US presidential election.

Predict Likely from Distress, Age, Compassion, and Trust: R2 = 0.043.

Unstandardized S.E. Standardized t p

(Intercept) 3.761 0.146 25.850 <0.001
Age 0.000 0.003 −0.003 −0.063 0.950

Distress −0.015 0.061 −0.011 −0.248 0.805
Compassion −0.034 0.063 −0.027 −0.542 0.588

Trust 0.256 0.049 0.212 5.178 <0.001

Predict Likely from Distress, Age, Compassion, Trust, and Trump: R2 = 0.146.

Unstandardized S.E. Standardized t p

(Intercept) 3.798 0.138 27.606 <0.001
Age 0.003 0.003 0.045 1.157 0.248

Distress −0.003 0.057 −0.003 −0.058 0.954
Compassion −0.005 0.060 −0.004 −0.079 0.937

Trust 0.239 0.047 0.198 5.109 <0.001
TrmpYN −0.981 0.103 −0.326 −9.502 <0.001

S.E. = standard error of the mean, t = Student’s t statistic.

Further analysis suggested a mechanism that may account for the role played by
trust in vaccination intentions. Notably, trust was significantly correlated with a variable
(Vacc) indicating how strongly participants rated the safety and efficacy of vaccines against
COVID-19 (rho = 0.316, p < 0.001); it may be noted that as with some other measures
used in this study, safety and efficacy scores were combined and analyzed as mean Z-
scores (Vacc) to minimize multicollinearity because of the strong correlation between them
(r = 0.690). Notably, a regression model consisting of Vacc in addition to Trust and the
binary variable TrmpYN (1 = voted for Donald J. Trump, 0 = did not vote or voted for
someone else) accounted for 36.7% of the variance in likely, raising the possibility that
much of the variance accounted for by trust could be explained by its contribution to belief
in vaccination as a preventive measure. Nonetheless, in that model (Table 8), trust was
shown to make a significant and unique contribution to vaccination intentions.
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Table 8. Results of a multiple regression analysis predicting vaccination intentions (likely) from trust,
ratings of vaccine safety and efficacy (Vacc) and votes in the 2020 US presidential election.

Unstandardized S.E. Standardized t p

(Intercept) 3.880 0.040 98.144 <0.001
Trust 0.086 0.036 0.071 2.371 0.018

TrmpYN −0.467 0.092 −0.156 −5.072 <0.001
Vacc 0.628 0.039 0.518 16.307 <0.001

S.E. = standard error of the mean, t = Student’s t statistic.

4. Discussion

The present study had two major goals: first, to assess the replicability of the associa-
tion of psychological distress with mitigation and vaccination that led to formulation of
the differential distress hypothesis [4], and second, to examine the association of specific
personality traits with mitigation and vaccination decisions. With respect to the first goal, it
should be noted that our initial findings regarding mitigation were based on data collected
in April 2020, at the very beginning of the COVID-19 pandemic [5]. In the present sample,
surveyed nearly two years later, the majority of the participants were engaged in social
distancing. In fact, the percentage (67.3%) of those in the sample who reported they had
decreased the frequency of their close proximity interactions with nonhousehold members
since before the pandemic was very similar to the corresponding percentage (61.0%) of the
sample studied more than two years before. Moreover, not only was the overall level of
psychological distress in the present study similar to that measured in the two previous
studies, but so were the levels of the two components of distress measure. For example, the
mean anxiety and depression scores on the HADS for participants in the present sample
were 8.97 and 6.63; the corresponding means for the initial sample were 8.03 and 6.33. The
stability of these measures is a positive sign suggesting that online surveys such as that
used in the present study potentially provide reliable information concerning psychological
phenomena in a continuously changing pandemic environment.

4.1. Mitigation

The differential distress hypothesis specifically predicts that social distancing will
decrease with the level of psychological distress. The negative association between the
level of distress and social distancing, initially observed in 2020 [5] and first replicated in a
follow-up study conducted a year later [4], was replicated again in the present study. More
specifically, not only were decreases in the frequency of close proximity interactions with
nonhousehold members significantly associated with the level of psychological distress,
as shown in both of the previous studies in this series (i.e., [4,5]), but as predicted by the
differential distress hypothesis, so too were decreases in the frequency of visits to enclosed
public spaces, another social distancing behavior.

As Myerson et al. [4] pointed out, the observed negative association of psychological
distress with mitigation behaviors poses potential problems for the use of traditional
fear appeals to promote mitigation behaviors. Such messages typically highlight current
stressors (e.g., social deprivation and risks of infection in the present situation) and indicate
that specific health behaviors could change the situation. According to the differential
distress hypothesis, there are two problems with this approach. First, the messages call
attention to current stressors, and while this may have some positive effects (e.g., increasing
the likelihood of vaccination), it may simultaneously have serious negative effects (e.g.,
decreasing mitigation behaviors like social distancing). This might not be a problem if, for
example, vaccines are always completely effective, but they are not (e.g., breakthrough
infections), and the deliberately increased distress may interfere with the very mitigation
behaviors that could decrease the likelihood of subsequent infections. Second, as Myerson
et al. found, older adults are not only less sensitive to pandemic stressors, but even when
their distress levels were high, their vaccination decisions are much less affected than those
of younger adults with equivalent levels of distress [4].
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The use of prosocial health messages could represent an alternative approach that, in
contrast, would build specifically on the strengths of older adults. This is because it could
appeal to people’s altruism and sympathy for others, both of which increase significantly
with age and are obviously relevant to people’s mitigation and vaccination decisions. (trust
increases significantly with age as well, but to a lesser degree.)

When compassion and trust were both included in logistic regression models of
social distancing behaviors along with age and distress, compassion was a significant
predictor, but age, distress, and trust were not. Notably, when political preferences, as
reflected in participants’ votes in the 2020 presidential election, were added to a model
that also included age, distress, compassion, and trust (e.g., as independent variables, such
preferences were not significant. This finding may have important implications because, as
discussed in the following section, it is one of several significant differences between the
present results for mitigation and vaccination, suggesting that different factors are involved
in mitigation and vaccination decisions. The results for compassion and mitigation may
be especially important because they are directly relevant to the problem of determining
how to motivate mitigation behaviors such as social distancing without distressing the
recipients of public health messages that are intended to motivate such behaviors, as other
findings indicate that increased distress in such cases would be counterproductive.

4.2. Vaccination Intentions

Linear regression models designed to test the differential distress hypothesis and
assess whether compassion scores predicted vaccination intentions, as was the case with
mitigation behaviors in the present study, accounted for less than one percent of the variance
and failed to reach significance in both cases. A model that added trust to the independent
variables was significant, however, and a model that added voter preference in the 2020
election to the potential predictors of vaccination intentions was not only significant, it
more than tripled the variance accounted for in vaccination intentions (R2 = 0.146). Further
analysis identified beliefs about the safety and efficacy of current vaccines as the single
best predictor of intentions. This measure (Vacc) alone accounted for 34.2% of the variance
in vaccination intentions. When Vacc, trust, and voter preference in 2020 were all used as
independent variables in a regression model predicting vaccination intentions, all three
independent variables were significant.

These findings are consistent with the politicization of vaccination. For example, Biden
and Trump voters, perhaps not surprisingly, differed significantly not only in their beliefs
in vaccine safety and efficacy but also in their vaccination intentions. In contrast, they did
not differ in their levels of psychological distress or trust, although it should be noted that
the trust facet of agreeableness measures trust in other people and not in institutions, either
in general or specifically, so, for example, it does not apply to trust in science or medicine
or the public health system itself.

Taken together these findings suggest that although it is possible that the assumptions
of the differential distress hypothesis are correct with respect to psychological distress
and vaccination, the role of distress as a predictor may be overwhelmed by the effects of
variation in political attitudes, beliefs, and preferences. The same does not seem to be true
for individual differences in trust, which appear to vary independently of people’s politics.
Notably, trust does appear to play a role in vaccination decisions and in people’s evaluation
of present vaccines themselves and even makes similar contributions to the vaccination
intentions of Trump and Biden supporters, despite the fact that, on average, their intentions
differ markedly.

While information regarding individual differences in vaccination intentions that is
more directly applicable to public health messaging will obviously require further research,
it seems clear that the differential distress hypothesis is correct about one thing: vaccination
and mitigation decisions are affected by different factors. While the hypothesis focused
on the differential effects of psychological distress, the present results suggest that there
are other variables that can play more prominent roles. These include several aspects of
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personality traits as well as political preferences and attitudes. With respect to aspects of
personality, the present results reveal the importance of individual differences in trust in
other people in determining the vaccination intentions of the present sample, regardless
of their political inclinations, whereas mitigation behaviors appear to be independent of
trust in other people but are significantly affected by differences in compassion (i.e., one’s
altruism and sympathy for others). Further, political preferences currently appear to play a
major role in one’s vaccination intentions, whereas they do not contribute significantly to
mitigation behaviors (e.g., social distancing).

4.3. Implications

What are the implications of the present findings for public health messaging? First,
and most obviously, they argue against a one-size-fits-all approach, and more specifically,
are in favor of approaching the issues of mitigation and vaccination differently. The present
results are consistent with previous studies (e.g., [4,5]) in showing that distress may interfere
with social distancing, implying that fear messages must be handled with care, but that
is an example of what not to do, or what needs, at least, to be approached carefully. The
present exploration of the role of individual differences in personality attributes was, of
course, motivated by a search for an alternative approach.

With respect to mitigation, the important role that appears to be played by compassion
does not just mean that prosocial appeals may be a good fit for altruistic and sympathetic or
empathetic people and that messaging should consider market segmentation approaches
to communication. In addition, it should be noted that, while altruism is a propensity for a
certain kind of behavior, those with a lower propensity may also be motivated by prosocial
appeals. Altruistic appeals for donations, for example, are successful with all kinds of
people although, consistent with the age differences observed here, they may be more
successful with older adults, who appear to be more compassionate than younger adults
(for a meta-analytic review, see [15]). Interestingly, stress may actually increase altruism
in younger adults, although not in older adults, perhaps because older adults are less
affected by stress [3]. Nevertheless, older adults are more altruistic under both stressed and
unstressed conditions [20], suggesting that prosocial appeals may be especially effective
with them.

We note in passing that, although we focused on age largely because of older adults’
special vulnerability to COVID-19, and neither income nor education appeared to play
significant roles, other demographic groups may also be especially at risk, and further
studies targeting such groups is clearly needed. While older adults, fortunately, tend to be
less sensitive to pandemic and other stressors, females, for example, appear to be especially
sensitive [2,3], which is another factor that perhaps probably should be taken into account
in public health messaging.

With respect to vaccination intentions, the present results suggest that while political
inclinations can play a major role, the importance of individual differences in trust may
present significant opportunities. Indeed, reliance on messengers already trusted in the
community is now recognized as very important [21]. Indeed, while the present results
showed that, not unexpectedly, beliefs about the safety and efficacy of vaccines play a
critical role, the results also suggest that individual differences in trust are important in the
formation of those beliefs. Indeed, the corresponding variables trust and Vacc are strongly
correlated (r = 0.585), suggesting that trust also plays a critical role in determining those
beliefs. Importantly, it appears to have played a similar role in modulating participants’
intentions independently of their political views.

One of the biggest challenges for public health messaging in the immediate future may
be that it has become increasingly clear how much lower the risk of serious consequences
from SARS-CoV-2 infection is for younger and middle-aged adults compared to that for
older adults. Indeed, the CDC website notes that the rate of hospitalization for those 65–74
is 4.9 times that of young adults (18–29 years), increasing to 8.9 times the young adult rate
for those aged 75–84 years. The age differences in the rate of deaths from COVID-19 are
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even starker: 60 and 140 times the young adult rate for those aged 65–74 and 75–84 years,
respectively [22], which may suggest to younger adults that only the elderly and those
with compromised immune systems really need to maintain their mitigation behaviors.
Perhaps exacerbating the problem, public health policies and messaging both have begun
emphasizing the importance of everyone evaluating the risks to themselves personally.
Unfortunately, this may lead those at high risk, whose safety continues to rely heavily on
the precautions taken by others, to believe, perhaps correctly, that the system is beginning
to abandon them.

Although new medications (e.g., Paxlovid) and treatment approaches may help, of
course, the asymmetry of the problem remains. More specifically, this asymmetry creates
what may be termed an altruistic paradox in that, paradoxically, those for whom prosocial,
altruistic appeals would seem to be ethically most appropriate (i.e., those at relatively
lower risk, such as younger adults) are those whom the present findings suggest may
be least responsive to such appeals. This is because compassion appears to be lowest in
younger adults and highest in older adults, who should be most motivated by personal
concerns. This is the challenge. Although younger adults also appear to be lower in trust
than older adults, the age difference is relatively small, which suggests that it will be
especially important to use people already trusted by younger adults to communicate the
need for them to “play it safe,” acknowledging that it is others who are the most likely to
benefit. In other words, what may be required is not just communicating, but also leading.
The challenge for public health messaging will be to motivate younger adults to take the
consequences of their mitigation decisions for others into account.
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