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Abstract
Background: What leads healthy people to enter in a volunteer register for clinical trials? This study aimed to investigate the relationship between the decision to volunteer in clinical trials for a COVID-19 vaccine and social capital, in
a sample of healthy volunteers in Italy. Since social capital is characterized by trust, reciprocity, and social and political
participation, we claim that it is key in leading individuals to actively take action to protect public health, and to take a
risk for the (potential) benefit not only of themselves but for the entire community.
Methods: This study was conducted through the administration of a questionnaire to healthy volunteers registered
for a phase 1 clinical trial for a COVID-19 vaccine in the Unit Research Centre of ASST-Monza, in September 2020. The
primary purpose of a phase 1 study is to evaluate the safety of a new drug candidate before it proceeds to further
clinical studies. To approximate a case–control study, we randomly matched the 318 respondents to healthy volunteers (cases) with 318 people randomly selected by Round 9 of the European Social Survey (controls), using three
variables, which we considered to be associated with the decision to volunteer: gender, age, and education level. To
execute this matching procedure, we used the “ccmatch” module in STATA.
Results: The findings highlight the positive impact of social capital in the choice of healthy individuals to volunteer
in COVID-19 vaccine clinical trials. Controlling for possible confounding factors, some exemplary results show that
people with a high level of general trust have a greater likelihood of volunteering compared to people with low
trust (OR = 2.75, CI = 1.58–4.77); we also found that it is more probable that volunteers are people who have actively
taken action to improve things compared with people who have not (for individuals who did three or more actions:
OR = 7.54, CI = 4.10–13.86). People who reported voting (OR = 3.91, CI = 1.70–8.99) and participating in social activities more than other people of their age (OR = 2.89, CI = 1.82–4.60) showed a higher probability to volunteer.
Conclusions: Together with the adoption of urgent health measures in response to COVID-19, government policymakers should also promote social capital initiatives to encourage individuals to actively engage in actions aimed at
protecting collective health. Our findings make an empirical contribution to the research on vaccines and its intersection with social behaviour, and they provide useful insights for policymakers to manage current and future disease
outbreaks and to enhance the enrolment in vaccine trials.
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Background
Coronavirus disease 2019 (COVID-19) is a disease caused
by a new coronavirus, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). It was discovered after an
outbreak in Wuhan, China, in December 2019. SARSCoV-2 is part of a larger family of coronaviruses that
cause illnesses ranging from the common cold to more
severe infections in humans. As of 17 July 2022, over 559
million confirmed cases and over 6.3 million deaths have
been reported globally (https://www.who.int/publicatio
ns/m/item/weekly-e pidemiolo g ical- update-on-covid-
19%2D%2D-20-july-2022, last viewed 29/07/2022). The
COVID-19 pandemic represents a global challenge and
an unprecedented global health crisis that has caused
major worldwide disruption. Beginning in early 2020,
governments introduced a series of measures to reduce
the number of infections, including physical distancing,
limits to freedom of movement locally and internationally, and the closure of social spaces (such as schools and
restaurants). In addition to preventive measures, vaccination is the main strategy adopted to provide protection
from the virus. In times of crisis like the current one,
the participation of healthy populations in clinical trials
is crucial for the development of new vaccines that will
help to end the pandemic. Since vaccine trials rely on volunteers, understanding the reasons that influence their
willingness to participate is fundamental for informing
scientific decisions about COVID-19 vaccine trials as
well as for identifying possible social factors associated
with future vaccine uptake [1, 2].
Past studies on individual decision making regarding
medical and vaccine trials show that, typically, financial
motivation is prevalent [3]. But economic reward is not
the only reason that influences the willingness of healthy
volunteers to participate in clinical trials: other motivations include, for example, the desire to contribute to science and medicine; the desire to participate in something
important; curiosity or the desire to learn more about
science and medicine [3]; access to health care, social
support, and trust [4]; the desire to help others (altruism)
[5–8]; and personal health benefits [8–10].
Compared to other trials, participation in COVID-19
vaccine trials presents some specific issues: on the one
hand, individuals who suffer from some form of disease
might be motivated to participate mainly to obtain benefits for their own health [11], and on the other hand,
COVID-19 vaccine trials might be different because
while potential participants are healthy, they are willing
to put their health at risk to the (potential) benefit of not
only themselves but also that of the community.
Recent studies that have focused on individuals’ motivations to enrol in COVID-19 vaccine trials found that
individuals may volunteer for different reasons, including
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for instance a desire to actively contribute to ending the
pandemic and returning to pre-pandemic “normalcy”;
an expression of dimensions of identity such as being a
helper, supporting medicine/vaccines development, and
trusting science and in its institutions [12, 13]; a perception of being at risk of COVID-19 infection; COVID-19
prosocial behaviours [1]; the hope of being protected
against COVID-19; altruism; and the opportunity to get
health care [14].
In our study, we hypothesize that social capital could
play a significant role in the decision of healthy individuals to participate in COVID-19 vaccine trials. Despite the
fact that social capital has been defined in different ways
over recent decades, overall there is unanimous agreement in recognizing the value of social networks and the
associated norms of reciprocity. The most commonly
used definition of social capital is one provided by Putnam ([15]: p. 6) that refers to “features of social organization such as networks, norms and trust, that facilitate
coordination for mutual benefit”.
Social capital creates value for the individuals who are
part of social networks, but also for others. Scholars have
demonstrated the relevance of social capital in different
domains, such as economic and social outcomes, but as
Putnam ([16], p.326) states, “In none is the importance
of social connectedness so well established as in the case
of health and well-being”. Higher levels of social capital in
fact seem to produce healthier societies [17]. When the
physical capital of a population is eroded or put at risk by
a health crisis, social capital becomes relevant in increasing individuals’ concern for others and in engaging in
practices that aim to improve the overall situation.
Previous international studies have demonstrated the
relevance of social capital in handling past outbreaks [18,
19] as well as the current COVID-19 pandemic [20–24].
For example, in line with other studies [25], Makridis
and Wu [26] investigated the impact of social capital on
the growth rate of COVID-19 infections and found that,
instead of leading to an increased spread of the virus
because of a higher number of social interactions, social
capital had an important negative effect on the number
of infections and viral spread, because individuals were
more willing to engage in preventive measures against
COVID-19 such as hygienic practices and physical distancing. In turn, Wu [24] found that, in the U.S., states
with higher levels of both social capital and social trust
showed a more desirable response to COVID-19, and
more specifically they tended to have higher testing rates.
Other studies have demonstrated that higher levels of
social capital were positively associated with willingness
to get vaccinated against COVID-19 [27] and with willingness to undergo booster shots [28], under the assumption that such vaccination would be important to protect
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not only the health of those who receive it but also that
of their families, friends, and the community as a whole.
Recognizing the importance of social capital in developing effective strategies to combat COVID-19 implies
acknowledging the limitations of top-down policies and
the need to complement the public health responses with
measures that take into account the relevance of trust,
social participation, and cohesion. Since the willingness
to participate in vaccine clinical trial implies not only
(potential) personal health benefits but also a form of
self-sacrifice for the good of all, in this article we argue
that social capital is positively associated with the participation of healthy people in COVID-19 vaccine clinical
trials in Italy.
The aim of this study is to describe the relationship
between type and level of social capital and the decision
to volunteer in a clinical trial for a COVID-19 vaccine,
controlling for a set of possible confounders. Specifically,
we are interested in: a) evaluating whether people with
higher levels of social capital are more likely to volunteer
than individuals with low social capital; and b) establishing whether this propensity varies according to the type
of social capital considered. As described in detail below,
to assess the effect of social capital we control for some
individual socio-demographic characteristics.

Methods
Between June and September 2020, an open call was
launched for healthy volunteers for a phase 1 clinical trial
of a COVID-19 vaccine by the Unit Research Centre of
ASST-Monza (Azienda Socio-sanitaria Territoriale - Territorial Social Healthcare Company).
The primary purpose of a phase 1 study is to evaluate
the safety of a new drug candidate before it proceeds to
further clinical studies. Our Unit Research Centre was
selected to participate in a first-in-human phase 1 study
on a DNA anti-COVID-19 vaccine. However, the subjects were part of a healthy volunteer registry that could
have been used for any study that required the participation of healthy volunteers.
People were visited by a medical team to establish that
their physical health and psychological conditions were
suitable for inclusion in the registry of healthy volunteers. Health status was assessed by collecting their medical history, information about concomitant medications,
and, if available, blood tests from a clinical visit. Subjects
with a personal history of previous malignancies, uncontrolled diabetes, hypertension, or cardiac disease were
excluded, as were those with mental disorders.
Another eligibility criterion for entry in the healthy
volunteer registry was being able to provide informed
consent. At the end of the medical interview, all subjects
were informed about the possibility to be enrolled, after
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a second and more extensive clinical and instrumental
evaluation, in the phase 1 DNA vaccine study. Medical
staff informed them about the procedure of electroporation and its potential side effects in terms of pain and
bruising at the injection site. They were also informed
about the preliminary results obtained in animal models
of the immunogenicity achieved with the DNA vaccine.
The study was a first-in-human phase 1 trial; therefore,
at the moment of enrolment, no other information was
available.
Only subjects who fulfilled the criteria for study enrolment and who were fully eligible received a fee for their
participation. For the recruitment process itself, no fee
was offered. Individuals who did not meet these criteria
were excluded from the registry.
A self-administered online questionnaire was sent
to 478 people included in the healthy volunteers registry. There was only one criterion for exclusion from the
survey: noncompletion of the whole interview. In total,
320 complete interviews were collected, for an overall
response rate of 66,9%.
The research group designed a computer-assisted web
interviewing (CAWI) as a questionnaire using Google
Forms. The questionnaire, which was estimated to take
20 minutes for completion, was anonymous and, as part
of a wider cross-sectional study on sociological and psychological predictors, was composed of eight sections,
focusing on 1) risk perception, fear, and perceived severity of COVID-19; 2) motivation to participate in a clinical
trial; 3) trust in investigators, doctors, institutions, and
pharmaceutical companies; 4) social capital; 5) religiosity; 6) attachment style; 7) health literacy, health locus
of control; and 8) the participant’s socio-demographic
information. These questionnaire sections covered a wide
range of issues related to trial participation, as discussed
in scientific literature on this topic. Specifically, we
included in the questionnaire three key dimensions from
a sociological perspective: risk perception, social capital,
and religiosity.
E-mail invitations were sent to every healthy volunteer
in the registry and included a link to the questionnaire,
use of which thereby acknowledged their agreement to
participate in the survey. A follow-up e-mail reminder
was sent during the data collection to encourage participation. The questionnaire was available online throughout the month of June 2021.
As we had a homogeneous sample, i.e. all people were
healthy volunteers willing to participate in a COVID-19
vaccine trial, in accordance with our research aims we
approximated a case–control study. Our analytical strategy was the following.
We analysed several datasets that reported data for
Italy in which there were questions concerning social
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capital like those present in our study. We opted for
Round 9 of the European Social Survey (ESS), whose
data were collected in 2018–2019, in which six questions overlapped with questions from our volunteers’
survey.
The six social capital variables considered are these:
• General trust (“Generally speaking, would you say
that most people can be trusted, or that you can’t
be too careful in dealing with people?”). The original
score ranges from 0 to 10, where 0 refers to “you can’t
be too careful” and 10 corresponds to “most people
can be trusted”. The variable was coded by three levels of trust: low (score 0–3), medium (4–6), and high
(7–10).
• Reciprocity-1 (“Do you think that most people would
try to take advantage of you if they got the chance, or
would they try to be fair?”). The original score ranges
from 0 to 10, where 0 means “most people would
take advantage of you” and 10 means that most people would try to be fair. The variable was coded by
three levels of reciprocity: low (score 0–3), medium
(4–6), and high (7–10).
• Reciprocity-2 (“Would you say that most of the time
people try to be helpful or that they are mostly looking out for themselves?”). The original score ranges
from 0 to 10, where 0 means that people mostly look
out for themselves and 10 that people mostly try to
be helpful. The variable was coded by three levels:
low (0–3), medium (4–6), and high (7–10).
• Improve things (“There are different ways of trying to
improve things in Italy or help prevent things from
going wrong. During the last 12 months, have you
done any of the following? –contacted a politician,
government or local government official? –worked in
a political party or action group? –worked in another
organisation or association? –worn or displayed a
campaign badge/sticker? –signed a petition? –taken
part in a lawful public demonstration? –boycotted
certain products?”). We constructed an additive
measure summing the original answers (0 things not
done, 1 thing done), and the total score, which varied
between 0 and 7, was coded by four levels: 0 things
done, 1 thing done, 2 things done, 3–7 things done.
• Vote (“Did you vote in the last Italy national election?”). The variable was coded as 1, “voted”, and 0,
“did not vote”. Social activities (“Compared to other
people of your age, how often would you say you take
part in social activities?”). The original score varies
between 1, “much less than most”, to 5, “much more
than most”. The variable was coded by two levels: less
than or about the same as other people (score 1–3),
and more than other people (4–5).
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Moreover, we constructed an additive index of social
capital (SCI), summing the normalized scores of the six
variables previously described according to a formula
that takes into account the different number of modalities of the summed variables— Xi − Xmin/Xmax − Xmin—
and then calculating the tertiles of overall score.
Therefore, in the first tertile we found people with a low
level of social capital, in the second one those with a
medium level of social capital, in the third tertile people with a high level of social capital.
There were 2626 total cases available in the ESS sample for Italy. Next, we selected individuals with the
same age interval of volunteers (19–73 years), reducing the sample to 2491 individuals. The last step was to
randomly match cases (data from volunteer survey) and
controls (data from selected ESS survey) using three
variables, which we considered to be associated with
a decision to volunteer, as criteria on which to match
cases and controls: gender, age (in decile), and education level (in three classes: middle school or less, high
school, bachelor’s degree or more). To execute this
matching procedure, we used the “ccmatch” module
in STATA. This procedure is used to randomly match
cases and controls based on specified criteria. Specifically, in this work, we randomly matched cases and
controls based on gender, age, and education level;
therefore these three variables were used as a criterion to match cases and controls [29]. Of the initial 320
cases, 318 were matched; therefore our final sample
included 636 individuals, 318 cases and 318 controls. In
Table 1 (related to matching variables) we report summary statistics for the variables of interest, distinguishing between cases and controls.
To test our hypothesis, we tabulated the odds of failure (odds ratios, ORs) against a categorical explanatory variable, and 95% confidence intervals (CIs) were
calculated. In this context, failure was to be a healthy
vaccine volunteer, and the explanatory variables were
the different social capital dimensions. This means that
we estimated the risk of people becoming volunteers
for a COVID-19 vaccine clinical trial according to their
type and level of social capital. We also conducted an
approximate chi-squared test of homogeneity of odds
and a test for linear trend of the log odds against the
numerical code used for the categories, whose differences were considered significant at p-value < 0.05.
Moreover, adjusted Mantel–Haenszel odds ratios for
three variables—employment status (distinguishing
between employed, unemployed, and inactivity), risk
perception (high, medium, and low), and religiosity
(belonging or not belonging to a specific religion)—
along with a (score) test for trend were calculated.
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Table 1 Descriptive statistics of controls and cases by social capital variables
Controls
Mean

Cases
SD

Min

Max

N

Mean

SD

Min

Max

N

General trust

2,01

0,71

1

3

317

2,25

0,70

1

3

318

Reciprocity - 1

2,00

0,69

1

3

317

2,41

0,64

1

3

318

Reciprocity - 2

1,82

0,69

1

3

317

2,14

0,73

1

3

318

Improve things

0,72

1,04

0

3

310

1,54

1,18

0

3

294

Vote

0,84

0,36

0

1

287

0,95

0,21

0

1

307

Social activities

1,12

0,33

1

2

316

1,31

0,46

1

2

303

Social capital index

1,64

0,80

1

3

280

2,22

0,79

1

3

273

Table 2 Descriptive statistics of controls and cases by matching and confounding variables
Controls
Mean
Matching variables

Confounding variables

Cases
SD

Min

Max

N

Mean

SD

Min

Max

N

Age (in deciles)

5,51

2,47

1

10

318

5,51

2,47

1

10

318

Gender

1,38

0,49

1

2

318

1,38

0,49

1

2

318

Education (in classes)

2,37

0,62

1

3

318

2,37

0,62

1

3

318

Employment status

1,65

1,16

1

4

317

1,53

1,09

1

4

315

Risk propensity

1,82

0,63

1

3

310

2,17

0,69

1

3

318

Religiosity

1,28

0,45

1

2

314

1,44

0,50

1

2

256

Descriptive statistics of control variables are reported
in Table 2 (related to matching variables).
Statistical analysis was performed with STATA 17.0
(StataCorp LP, College Station, TX, USA).

Results
Figure 1 shows the findings of our analysis. It displays
ORs and 95% CIs of the estimated likelihood of participating in a COVID-19 vaccine clinical trial according to the level of individual social capital. Specifically,
squares represent unadjusted ORs and triangles represent adjusted ORs for employment status, risk perception, and religiosity. It is fundamental to highlight that by
construction, cases and controls were merged for gender,
age, and level education; therefore cases and controls in
all analyses are adjusted for these three variables.
In Fig. 1, panel (a), we can see that people with a
medium level (OR = 1.46, CI = 0.95–2.23, OR = 1.60,
CI = 0.98–2.63, though at the limit of statistical significance, p = 0.08 and p = 0.06 for raw and adjusted estimates, respectively) and a high level of general trust
(OR = 2.53, CI = 1.59–4.02, OR = 2.75, CI = 1.58–4.77)
show a greater likelihood of volunteering than people
with low trust.
The same pattern was found also for Reciprocity-1 and
Reciprocity-2 social capital variables; see Fig. 1, panels
(b) and (c). For Reciprocity-1, the estimated ORs are the

following for raw estimates: OR = 2.26, CI = 1.36–3.73
for medium level and OR = 5.93, CI = 3.38–10.40 for
high level; for adjusted estimates: OR = 2.78, CI = 1.50–
5.15 for medium level and OR = 7.60, CI = 3.82–15.12
for high level). For Reciprocity-2, we find these values: OR = 1.50, CI = 1.02–2.20 for medium level and
OR = 1.64, CI = 1.06–2.54 for high level; for adjusted estimates: OR = 3.45, CI = 2.16–5.53 for medium level and
OR = 3.35, CI = 1.97–5.66 for high level. The association
between social capital and propensity to volunteer is confirmed by looking at actions people reported taking to
improve things (Fig. 1, panel (d)). It is more probable that
volunteers are people who took actions to make things
better compared with people who did not. This probability increased significantly for individuals who took three
or more actions (OR = 7.02, CI = 4.12–7.96 for raw estimates and OR = 7.54, CI = 4.10–13.86 for adjusted estimates). People who voted (OR = 3.89, CI = 2.06–7.34 for
raw estimates and OR = 3.91, CI = 1.70–8.99 for adjusted
estimates) and participated in social activities more than
other people of their age (OR = 3.15, CI = 2.05–4.81 for
raw estimates and OR = 2.89, CI = 1.82–4.60 for adjusted
estimates) showed a higher probability to volunteer
(Fig. 1, panels (e) and (f ) respectively). Finally, looking at
the social capital index represented in Fig. 1, panel (g), as
we could expect, the higher the individual social capital,
the greater the probability of volunteering. Also in this
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Fig. 1 ORs and 95% CIs of estimated likelihood of participating in a COVID-19 vaccine clinical trial by social capital. Panel (a) General trust; Panel (b)
Reciprocity – 1; Panel (c) Reciprocity – 2; Panel (d) Improve things; Panel (e) Vote; Panel (f) Social activities; Panel (g) Social capital index
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Table 3 Test of homogeneity of odds (only for unadjusted model) and a test for linear trend of the log odds by social capital variables
Unadjusted model

Adjusted model

Test of homogeneity (equal odds)

Score test for trend of odds

Score test for trend of
odds

chi2

Pr > chi2

chi2(1)

Pr > chi2

chi2

Pr > chi2

General trust

17.93

0.0001

17.64

0.0000

15.34

0.0001

Reciprocity - 1

56.43

0.0000

56.06

0.0000

55.51

0.0000

Reciprocity - 2

31.69

0.0000

30.07

0.0000

22.15

0.0000

Improve things

82.41

0.0000

72.80

0.0000

60.91

0.0000

Vote

20.47

0.0000

20.47

0.0000

11.96

0.0005

Social activities

31.00

0.0000

31.00

0.0000

22.27

0.0000

Social capital index

67.71

0.0000

63.65

0.0000

50.98

0.0000

case, no difference emerged when comparing the model
unadjusted for confounding variables (for medium social
capital index: OR = 3.45, CI = 2.19–5,43, for high social
capital index: OR = 5.38, CI = 3.36–8.60) and the model
controlled for employment status, risk propensity, and
religiosity (for medium social capital index: OR = 3.62,
CI = 2.19–5.96, for high social capital index: OR = 6.36,
CI = 3.64–11.12).
In Table 3 we display for each model an approximate
chi-squared test of homogeneity of odds (only for the
unadjusted model) and a test for linear trend of the log
odds. Both tests achieved statistical significance (p < 0.05)
for all models analysed in this work. The test of homogeneity clearly indicates that the odds of participating as
volunteers in COVID-19 vaccine trials differ by level of
social capital (specific for each social capital variable),
and the test for trend, both for unadjusted and adjusted
models, indicates a significant increase in odds with
increasing social capital (also in this case specific for
social capital variable considered in the analysis). Therefore, these tests suggest a high “dose–response” relation
between the social capital and the decision to volunteer
for vaccine clinical trials.
Summarizing, the results clearly reveal that social
capital, in its different forms, is strongly associated with
individuals’ decision to volunteer for vaccine clinical trials. Moreover, they also suggest that the effect persists
when controlling for possible confounding factors, both
for education, age, and gender—variables used to match
cases and controls in this study—and for employment
status, religiosity, and risk propensity, which we supposed could be associated with the choice to volunteer.

Discussion
Our study aimed to determine the relationship between
social capital and willingness to participate as volunteers
in COVID-19 vaccine trials, under the assumption that

vaccine clinical studies are crucial in overcoming the
current as well as possible future pandemics. Our analysis of data from an Italian survey on healthy volunteers
registered for a COVID-19 vaccine clinical trial (June–
September 2020) shows that all the social capital variables considered—general trust, reciprocity, the will to
improve things, political participation, and participation
in social activities—significantly affect the willingness of
healthy individuals to enrol in COVID-19 vaccine trials. In particular, we found that individuals with higher
levels of social capital are more likely to be willing to
volunteer in vaccine clinical trials compared to individuals with lower levels. More specifically, individuals with
medium and high levels of general trust are more likely
to volunteer than people with low trust. This result is in
line with previous studies: Makridis and Wu [27] found
that when individuals are embedded in social networks
characterized by higher levels of faith in each other, they
are more willing to show a greater concern for others and
to adopt prevention and control measures. Similarly, in a
pre-pandemic study, Aldric [30] found that in post-crisis
times people with higher levels of social capital—in the
form of trust—are more likely to share information with
each other and to help the community. Social ties that
enable trust are also crucial during a time of pandemic:
trust is fundamental for public compliance on government measures and strategies to overcome the health
emergency, including vaccine and drug trials.
The same pattern was found also for the two variables
regarding reciprocity. In fact, reciprocity is a cornerstone
of social capital: individuals who are connected to each
other by networks of reciprocity are more likely to comply with the law because they assume that others would
do the same. In the case under study, this result refers to
the higher probability that an individual with a higher
level of social capital—in the form of reciprocity—would
be willing to risk his or her own health and take part in
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an anti-disease measure such as a COVID-19 vaccine
trial with the expectation that others would do the same
if necessary.
The remaining variables—the will to improve things,
civic and political participation—all point in the same
direction: individuals who more actively participate in
solving social issues and improving collective well-being
are also more willing to participate as volunteers in vaccine trials, as they could be more prone to engage in
actions to support the development of science and to
preserve public health.
These results are especially relevant considering the
actual emergency responses that have been adopted by
most governments, which have instead mainly focused
on individual responsibility and on top-down measures
to partially limit individuals’ freedom of movement to
limit the spread of the virus. Our findings point to the
need to integrate social capital into any policy measure
aimed at enhancing adherence in vaccine trials.
Several methodological limitations should be considered when interpreting the results of this study. First,
we selected the control cases sample using a statistical
procedure based on three observed variables—gender,
age, and level of education—but, although this strategy
allowed us to compare the group of healthy volunteers
with a group from the general population, it did not
completely solve the problem of unobserved heterogeneity (i.e. selection bias). A second limitation refers to the
fact that in a case–control study, controls should form a
random sample from the population, for example, those
at risk of developing the disease. In our work, the control group derived from a general population in which
the probability for an individual to enter in a volunteer
register for clinical trials could be different from that of
the population to which healthy volunteers belong. If
the probability of being a volunteer (the exposure status) is differentially distributed between cases and controls, this leads to a distortion of the exposure–outcome
association. Third, the overall response rate of people in
the phase 1 clinical trials healthy volunteers survey was
66,9% (320/478). If people who did not answer the questionnaire were systematically different (for observed and
unobserved characteristics) from those who answered,
then our estimates would be biased (i.e. attrition bias).
Fourth, the relationship between social capital and the
individual decision-making process regarding participation in phase 1 COVID-19 vaccine trials concerns only
the variables present simultaneously in both datasets (i.e.
the volunteer survey and the ESS surveys). In the questionnaire administered to the volunteers, the social capital was measured through a high number of questions in
order to grasp the different types of social capital, but in
this work, as there are only six common questions in the
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two questionnaires, an assessment of impact for all different types of social capital is not feasible.
Because of these limitations, the generalizability of
results of this study should be carefully considered. In
fact, as stated by Hulley and colleagues [31], for population-based case–control studies, the external validity (generalizability) is directly related to the underlying
source population for cases and controls, and is related to
the nature of the sampling frame from the source population, participation rates, and the characteristics of the
non-participants.
However, the study provides the first evidence to date
for a positive association between social capital and
willingness to participate in COVID-19 vaccine trials
in Italy. A better understanding of how social resources
might mediate health outcomes during emergencies is
important to advance science and medicine and to find
solutions to protect the health of the population against
current and future health emergencies.

Conclusion
Our study showed an association between social capital
and willingness to participate as volunteers in COVID19 vaccine trials. These findings are particularly relevant
as they may be useful to promote future participation of
healthy individuals in vaccine trials, to advance medical knowledge and to find solutions to protect the health
of the population against current and future health
emergencies.
Our findings also have policy implications: in addition
to taking immediate measures to prevent the spread of
pandemics like COVID-19—such as physical distancing and the use of masks—policy makers should also
consider the impact of social capital on promoting the
engagement of individuals in actions aimed at collective well-being. In fact, limiting and ending a pandemic
depends on several factors, among which are individuals’
behaviours and attitudes. It has been shown that preventive measures alone are not enough, and past research
has found that social capital has a mediating role in
determining individuals’ compliance with such measures [32]. Social capital should thus be urgently increased
through policy actions: governmental decision makers
need to consider that building trust, fostering mutual
support, and promoting the political and social participation of citizens is key not only for participating in clinical trials but also for handling outbreaks, implementing
emergency preparedness programmes, strengthening the
social fabric, and increasing community cohesion and
resilience.
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