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Objective: Coronavirus disease 2019 (COVID-19) has brought great uncertainty to our society and it may
have disrupted people's ontological security. Consequently, this hospital-based study concerns the
impact of ontological insecurity on vaccination behavior against COVID-19.
Study design: This cross-sectional study was conducted among hospital inpatients.
Methods: A questionnaire survey addressing inpatient ontological insecurity and vaccination behavior
against COVID-19 was administered in Taizhou, China. A total of 1223 questionnaires were collected;
specifically, 1185 of them were credible, for a validity rate of 96.9%.
Results: The score of ontological insecurity was 13.27 ± 7.84, which was higher in participants who did
not recommend vaccination for others than those who did (12.95 ± 8.25 vs 14.00 ± 6.78, P ¼ 0.022).
There was no difference between the vaccinated and unvaccinated groups (13.22 ± 7.96 vs 13.35 ± 7.67,
P ¼ 0.779). Lower ontological insecurity (odds ratio [OR] ¼ 1.40, 95% confidence interval [CI]: 1.08e1.81)
and being inoculated with COVID-19 vaccines (OR ¼ 2.17, 95% CI: 1.67e2.82) were significantly associated
with recommendation of COVID-19 vaccines to others after adjusting for sex, age, education, and
occupation. Associations between low ontological insecurity and recommendations for COVID-19 vac-
cines were observed in men, adults aged 18e59 years, non-farmers, and vaccine recipients.
Conclusions: This study suggests that the ontological insecurity of participants affects their behavior of
recommending the COVID-19 vaccination to others rather than getting vaccinated themselves. This
promotion of vaccination can be considered from the perspective of improving ontological security in
China.

© 2022 Published by Elsevier Ltd on behalf of The Royal Society for Public Health.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has caused
thousands of deaths and severely affected the global economy and
healthcare systems. Many countries have adopted social distancing
and lockdown policies to control the disease's spread. In China, a
high-intensity ‘joint prevention and control’ strategy has played an
important role in containing epidemics; nevertheless, people's
social and living conditions are affected by this approach. In several
countries, discrimination and violence broke out after limiting so-
cial distancing for long periods.1,2 These results indicate that peo-
ple's sense of ontological security is disrupted by changes in social
and living environments.3 The concept of ontological security
ealth.
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proposed by Anthony Giddens,4 following psychologist Robert
Laing (1960),5 was described as the ‘confidence that most human
beings have in the continuity of their self-identity and in the con-
stancy of the surrounding social and material environments.’ Once
a positive COVID-19 case is identified, a series of tightened mea-
sures for the prevention and control of COVID-19 such as taking
body temperature, wearing face masks, social distancing, checking
health codes, and enforcing travel codes would heighten people's
concerns about the situation and increase their sense of insecurity.

Recent research has suggested serious illness potentially
threatens people's sense of ontological security.6 Hospitalized pa-
tients often experience more complex diseases, resulting in a sense
of insecurity. In addition, hospitals are high-risk places for the
spread of the epidemic, which may further reduce people's sense of
security. Illness narratives relying on perceptions of emotional and
ontological security can in turn elicit adaptive responses to
threats.7,8 A systematic review found positive changes in health-
promoting behaviors through narrative interventions.9 However,
few studies have focused on the influence of perceived scarcity of
ontological security on the possible behavioral changes of
individuals.

To date, vaccination against COVID-19 has been the primary
preventive measure. Nonetheless, our previous study found that a
significant proportion of people are still reluctant to receive vac-
cinations.10 In the present study, we further examine the relation-
ship between ontological insecurity and health-promoting
behaviors in hospitalized patients, including self-vaccination and
recommendations for vaccination against COVID-19.
Methods

Study design and data collection

A face-to-face hospital-based cross-sectional questionnaire
survey was administered in Taizhou, China, by uniformly well-
trained and qualified nurses using the WeChat-Inc Wen-Juan-
Xing platform. The target population were inpatients admitted to
Taizhou Hospital during routine COVID-19 epidemic prevention
and control. The inpatients were invited to answer the question-
naire voluntarily by scanning the quick response (i.e. ‘QR’) code on
WeChat when they first arrived between July 11 and August 9, 2021.
A total of 1223 questionnaires were collected. Redundant ques-
tionnaires identified by duplicate identity numbers were removed
and only those submitted for the first time were retained. The
questionnaires that contained unreasonable information or were
answered too quickly were excluded. Finally, 1185 interviewees
with valid data were included, thus corresponding to an eligibility
rate of 96.9% (1185/1223). The present study was exempted from
the requirement for written informed consent and was approved
by the Ethics Committee of Taizhou Hospital of Zhejiang Province
(approval number: K20210521) in China. All procedures were
performed in accordance with the guidelines of the institutional
ethics committee of the authors and adhered to the tenets of the
Declaration of Helsinki.
Structured questionnaires and measurement

A structured questionnaire comprising several parts was con-
structed. Its preface described the background and purpose of the
survey; also, it would be answered anonymously and voluntarily
following informed consent. Demographic information included
age, sex, residence, educational level, and occupation. The ques-
tionnaire's content also included patients' knowledge about COVID-
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19 and its prevention and control measures, individual behaviors of
prevention and control both before and after admission, and eval-
uation of the implementation of prevention and control measures
in the hospital. The major topics were ontology insecurity and
health behaviors, including self-vaccination and recommendations
of others for COVID-19 vaccines. The underlying condition of pri-
mary ontological insecurity was measured using the first subscale
of the newly developed Ontological Insecurity Scale (OIS) with 34
items (OIS-34 scale).11 The primary ontological insecurity subscale
comprises nine items. Responses were scored on the following 5-
point Likert scale:0 ¼ Not at all like me; 1 ¼ A little like me;
2¼Moderately like me; 3¼ Very much like me; or 4¼ Completely like
me. The total score ranges from 0 to 36, where the higher the score,
the stronger the ontology insecurity, indicating the lack of a secure
sense is more severe. Vaccination behaviors were measured by the
following two questions: ‘Have you been vaccinated against COVID-
19?’ (response options: ‘yes’ or ‘no’) and ‘Have you recommended
anyone for the COVID-19 vaccines?’ (response options: ‘yes’ or ‘no’).
All questions were close-ended, with boxes provided for checked
responses.
Statistical analysis

We performed a logical check of the data, excluding those who
were under 18 years of age and those who answered within 120 s.
Categorical variables regarding basic demographic characteristics
and vaccination behaviors were expressed as counts and percent-
ages. The mean and standard deviation were calculated for onto-
logical insecurity. The relationship between vaccination behaviors
and ontological insecurity was tested using the Chi-squared test.
After classifying high and low ontological insecurity according to
the mean score, binary logistic regression models were used to
analyze the impact of ontological insecurity on vaccination
behavior and the behavior of recommending vaccination to anyone,
and the odds ratios (ORs) and corresponding 95% confidence in-
tervals (CIs) were calculated. All data were analyzed using IBM's
SPSS version 22.0 and the differences were considered statistically
significant at P < 0.05.
Results

Of the 1223 collected questionnaires, 27 were excluded due to
patients' ages being under 18 years old; notably, one was excluded
because of too short a time (less than 120 s) to complete the
questionnaire. In addition, 10 redundant questionnaires were
excluded owing to duplicate submissions. Finally, 1185 qualified
questionnaires were analyzed in this study. The mean (±SD) age
was 51.7 ± 16.6 years with 54.3% being female.
Distribution of two vaccination behaviors including vaccination for
themselves and recommendations to anyone for COVID-19
vaccination

Overall, 707 participants (59.7%) had been vaccinated against
COVID-19 and 819 (69.1%) reported they recommended others for
COVID-19 vaccines. The percentage of those who recommended
anyone for COVID-19 vaccination was significantly higher in
vaccinated patients than in unvaccinated ones (75.2% vs 60.0%,
c2 ¼ 30.89, P < 0.001). The rate of COVID-19 vaccinationwas higher
in men (63.7% vs 56.3%, c2 ¼ 6.61, P ¼ 0.01) and workers (73.7% vs
58.4%, c2 ¼ 8.892, P ¼ 0.003) than in their counterparts. The
behavior of recommending COVID-19 vaccines to anyone was



Table 1
The relationship between sociodemographic characteristics, ontological insecurity and COVID-19 vaccination behavior.

Characteristics Classification N (%) Have you been vaccinated against COVID-19? Do you recommend anyone for the COVID-19 vaccines?

Yes No P Yes No P

(n ¼ 707, 59.7%) (n ¼ 478, 40.3%) (n ¼ 819, 69.1%) (n ¼ 366, 30.9%)

Sex 0.010 0.026
Men 542 (45.7) 345 (63.7) 197 (36.3) 357 (65.9) 185 (34.1)
Women 643 (54.3) 362 (56.3) 281 (43.7) 462 (71.9) 181 (28.1)

Age (years) 0.657 <0.001
18e59 787 (66.3) 466 (59.2) 321 (40.8) 584 (74.2) 203 (25.8)
�60 398 (33.6) 241 (60.6) 157 (39.4) 235 (59.0) 163 (41.0)

Residence 0.416 0.108
Urban 253 (21.4) 143 (56.5) 110 (43.5) 183 (72.3) 70 (27.7)
Town 303 (25.6) 188 (62.0) 115 (38.0) 218 (71.9) 85 (28.1)
Rural 629 (53.1) 376 (59.8) 253 (40.2) 418 (66.5) 211 (33.5)

Education 0.087 <0.001
Primary and below 487 (41.1) 301 (61.8) 186 (38.2) 296 (60.8) 191 (39.2)
Junior Secondary 343 (28.9) 201 (58.6) 142 (41.4) 239 (69.7) 104 (30.3)
Senior Secondary 171 (14.4) 109 (63.7) 62 (36.3) 136 (79.5) 35 (20.5)
College and above 184 (15.5) 96 (52.2) 88 (47.8) 148 (80.4) 36 (19.6)

Occupation 0.014 <0.001
Civil servants, staff
or professionals

158 (13.3) 87 (55.1) 71 (44.9) 129 (81.6) 29 (18.4)

Workers 99 (8.4) 73 (73.7) 26 (26.3) 68 (68.7) 31 (31.3)
Farmers 465 (39.2) 267 (57.4) 198 (42.6) 273 (58.7) 192 (41.3)
Others 463 (39.1) 280 (60.5) 183 (39.5) 349 (75.4) 114 (24.6)

Ontological insecurity score 0.781 0.008
�13 609 (51.4) 361 (59.3) 248 (40.7) 442 (72.6) 167 (27.4)
>13 576 (48.6) 346 (60.1) 230 (39.9) 377 (65.5) 199 (34.5)

Have you been inoculated with the COVID-19 vaccine e <0.001
Yes 707 (59.7) e e 532 (75.2) 175 (24.8)
No 478 (40.3) e e 287 (60.0) 191 (40.0)

Do you recommend anyone for the COVID-19 vaccine <0.001 e

Yes 819 (69.1) 532 (65.0) 287 (35.0) e e

No 366 (30.9) 175 (47.8) 191 (52.2) e e

The bold values indicate that P < 0.05, which is statistically significant.
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Table 3
Associations between low ontological insecurity and the behavior of recommending anyone for COVID-19 vaccines in different models.

Model Stratification P OR 95% CI

1 Total 0.011 1.40 1.08e1.81
2 Men 0.018 1.57 1.08e2.29

Women 0.202 1.26 0.88e1.81
3 18e59 years 0.003 1.65 1.18e2.30

�60 years 0.944 1.02 0.67e1.54
4 Farmers 0.931 1.02 0.69e1.49

Non-farmers <0.001 1.86 1.30e2.65
5 Vaccinated 0.005 1.66 1.16e2.37

Unvaccinated 0.502 1.14 0.78e1.67

Model 1: adjusted for sex, age, education, occupation, and self-vaccination status.
Model 2: adjusted for age, education, occupation, and self-vaccination status.
Model 3: adjusted for sex, education, occupation, and self-vaccination status.
Model 4: adjusted for sex, age, education, and self-vaccination status.
Model 5: adjusted for sex, age, education, and occupation.
The bold values indicate that P < 0.05, which is statistically significant.

Table 2
Factors associated with the behavior of recommending anyone for COVID-19 vaccines.

Variables Categories P OR 95% CI

Ontological insecurity score
<13 vs �13 0.011 1.40 1.08e1.81

Have you been inoculated with the COVID-19 vaccine
Yes vs no <0.001 2.17 1.67e2.82

Sex Women vs men 0.197 1.19 0.91e1.56
Age �60 vs 18e59 years 0.048 0.73 0.53e0.99
Education Primary and below e 1.00 e

Junior Secondary 0.277 1.21 0.86e1.70
Senior Secondary 0.053 1.60 0.99e2.59
College and above 0.132 1.51 0.88e2.59

Occupation Civil servants, staff or professionals e 1.00 e

Workers 0.095 0.57 0.29e1.10
Farmers 0.020 0.51 0.29e0.90
Others 0.383 0.80 0.48e1.33

The bold values indicate that P < 0.05, which is statistically significant.
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related to sex, age, education level, occupation, and vaccination
(Table 1).

Ontological insecurity and two vaccination behaviors

Themean (±SD) score of ontological insecurity was 13.27 ± 7.84,
and was higher in those who did not recommend others for
vaccination than in those who did (12.95 ± 8.25 vs 14.00 ± 6.78,
P ¼ 0.022). The patients were divided into high and low ontological
insecurities, with a cutoff of 13. The results of the univariate anal-
ysis (Table 1) revealed that patients with a lower score of primary
ontological insecurity were significantly more likely to recommend
vaccination against COVID-19 than those with higher scores of
ontological insecurity (72.6% vs 65.5%, P ¼ 0.008).

We further calculated themagnitude of the association between
ontological insecurity and the behavior of recommending COVID-
19 vaccines to anyone in a binary logistic regression model. As
shown in Table 2, ontological insecurity (low vs high: OR ¼ 1.40,
95% CI: 1.08e1.81, P¼ 0.011) and vaccination themselves (yes vs no:
OR ¼ 2.17, 95% CI: 1.67e2.82, P < 0.001) were significantly associ-
ated with the behavior of recommending anyone for COVID-19
vaccines after adjusting for the demographic variables. Moreover,
the elderly and farmers were not likely to recommend vaccination
against COVID-19.

Contrariwise, there was no difference in the score of ontological
insecurity between the vaccinated and unvaccinated groups
(13.22 ± 7.96 vs 13.35 ± 7.67, P ¼ 0.779). Therefore, vaccination
160
behavior was not associated with ontological insecurity (P ¼ 0.781;
Table 1).

Associations between ontological insecurity and behavior of
recommending vaccination in different subgroups

We further performed multiple logistic regression models with
different stratifications according to sex, age, occupation, and
vaccination status. As displayed in Table 3, overall low ontological
insecurity increased the likelihood of recommending COVID-19
vaccination behavior (OR ¼ 1.40, 95% CI: 1.08e1.81, P ¼ 0.011).
Specifically, the associations were only observed in men (OR¼ 1.57,
95% CI: 1.08e2.29, P ¼ 0.018), adults aged 18e59 years (OR ¼ 1.65,
95% CI: 1.18e2.30, P ¼ 0.003), non-farmers (OR ¼ 1.86, 95% CI:
1.30e2.65, P < 0.001), and the vaccinated subgroups (OR ¼ 1.66,
95% CI: 1.16e2.37, P ¼ 0.003).

Discussion

COVID-19 has brought great uncertainty to society and triggered
people's ontological insecurity

A model of ontological insecurity constructed from a sociologi-
cal perspective showed that social uncertainty plays a growing role
within a general framework of subjective insecurity.12 Individuals'
ontological security is often integrated unperceived into their daily
lives. However, imperceptible concepts become easier to perceive
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when the external environment is threatened by drastic changes.
The perceived scarcity of ontological security diminishes confi-
dence in the continuity of self-identity and disturbs a sense of trust
and stability.13 COVID-19 has brought great uncertainty to society,
broken people's daily life order, and elicited much COVID-19-
related stress and mental health problems like sleep shortness,
shortness in temper, family discord,14 and suicide.15 During the
COVID-19 crisis, many households experienced the lockdown in
vulnerable situations and their ontological security was severely
weakened.16 Research in Australia also illustrated that the un-
certainties created by the COVID-19 pandemic triggered ontological
insecurity.17
Ontological security influences people's behavior in a crisis

Research suggests that ontological security is a better predictor
of the impact of social and environmental changes on personal
security during a pandemic; moreover, it is also a better predictor of
people's behavioral trends during a crisis.18 A study on migrant
workers found that people who feel insecure are more likely to
engage in risk-taking behaviors.19 Our recently published study also
suggested that ontological insecurity mediated the effects of
pandemic-induced disruption to inpatients' lives on their preven-
tion behaviordincluding washing their hands, wearing facial
masks, and social distancing.20 We also found the more ontologi-
cally secure peoplewere, themore inclined theywere to choose the
behavior of recommending vaccination. This was found especially
in men, adults aged 18e59 years, non-farmers, and vaccinated
groups.

Ontological security is ‘not simply a matter of self-preservation
or self-interest,’ but relies on ‘the well-being of others as well.’21 As
ontological security is essentially a form of trust in continuity, the
sense of insecurity reflects a lack of trust and poor relationships.
Actively encouraging peers, relatives, and friends to get vaccinated
is a sign of good social relations. A discrete choice experiment
showed that peer influence and social norms are critical in vaccine
decision-making.22 The behavior of recommending vaccination to
others is not only beneficial to others but also to oneself. For most
patients with contraindications to vaccines, encouraging others to
receive vaccines can build up immunity in the vaccinated in-
dividuals and provide a benefit to others in the community via herd
immunity, which uses the altruistic nature of vaccines to reduce the
opportunity of infection. From a public health perspective, one of
the effective vaccination strategies relies on altruistic motivations
rather than self-interested goals.23
Ontological security, individual risk attitudes and vaccination
decisions

As discussed earlier, a perceived scarcity of ontological security
can drive people to adopt risk-taking behaviors; conversely,
perception of ontological security may influence people to choose
risk-averse behaviors. Risk aversion may affect a decision to be
vaccinated in two opposite ways: some choose vaccination because
they fear the consequences of an infectious disease, whereas others
choose not to be vaccinated because they worry about the vaccine's
side effects.24 The research involving the econometric model based
on bounded rationality shows that risk aversion has a positive ef-
fect on the decision to be vaccinated, a finding that implies that the
impact of perceived effectiveness of vaccination outweighs the
impact of its perceived side effects.24,25 Another study also found
that risk-averse French general practitioners were more inclined
to vaccinate against influenzadboth for themselves and their
patients.26
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The results of this study showed that ontological security was
associated with the behavior of recommending COVID-19 vaccines
to others, although the association with self-vaccination behavior
was not statistically significant. Participants with higher levels of
ontological insecurity were less likely to recommend others for
vaccination against COVID-19. As a risk-averse behavior, encour-
aging others to get vaccinated can both prevent them from
suffering from adverse reactions to the vaccine and protect them
from infection caused by the altruistic nature of the vaccine.
Accordingly, our results are consistent with established theories of
ontological security and decision-making under risk. Therefore, the
findings suggest that improving people's perception of ontological
security is helpful in promoting and encouraging them to receive
COVID-19 vaccines.

Public health implication

The prospect theory states that individuals are inclined to make
risk-seeking or risk-averse choices based on how a health-related
message is presented. Therefore, because of the phenomena of
risk aversion, information framing that emphasizes the positive
aspects (i.e. gain frames) leads to more risk aversion, whereas that
which emphasizes equivalent negative aspects (i.e. loss frames)
leads to riskier decisions.27,28 Consequently, to boost vaccine up-
take, the government should vigorously promote the effectiveness
of vaccines in a positive way, so that peopledespecially the elderly
and those with underlying diseasesdunderstand the benefits of
vaccination and are more likely to make risk-averse choices.
Meanwhile, the accessibility and orderliness of vaccination is also
critical to increase the perception of ontological security, thereby
increasing the tendency of recommending others for COVID-19
vaccines.

The dramatic threat posed by COVID-19 not only disrupts peo-
ple's sense of ontological security but also triggers adaptive re-
sponses from governments, institutions, and individuals. As an
adaptive response, vaccination is an effective measure to control
epidemics that many governments are vigorously promoting.
Vaccination is viewed not only as self-interested, but more
importantly as altruistic because some vaccines are more beneficial
to society than to vaccine recipients, who experience related
adverse effects.29 In the present study, 75.2% of the COVID-19
vaccine recipients recommended others for vaccination. Interest-
ingly, 60% of the participants whowere not yet vaccinated reported
that they would also recommend others to get vaccinated. Most of
the unvaccinated participants (70.7%) had contraindications to
vaccination. Given this, to promote vaccination among this group,
multidisciplinary treatment and integrated disease management
are needed to improve their fulfillment of the vaccination re-
quirements. Moreover, unvaccinated participants with vaccine
contraindications weremore likely to recommend vaccination than
those who were not vaccinated for other reasons (65.1% vs 47.9%,
P < 0.001). We argue that unvaccinated people, because of con-
traindications, may not be willing to be self-vaccinated. However,
further evidence is needed in the future. From the perspective of
evolutionary game theory, those who disregard preventive mea-
sures, including vaccination, can be seen as free riders30 and their
motivation for free-riding behavior may be dominated by their
peers.31 Finally, it is necessary for policymakers to use altruistic
motivations23 and peer persuasion32 to encourage and promote
vaccination.

Methodological considerations

To the best of our knowledge, this study is the first to explore the
influence of ontological insecurity on vaccination behavior against
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COVID-19 among hospitalized patients in Taizhou, China. The re-
sults demonstrated that the hospitalized patients' sense of onto-
logical security was not too low in the context of the COVID-19
epidemic. Individuals with a high sense of ontological security had
greater confidence in the sustainable stability of their environment
and a greater sense of self-identity. Their self-vaccination behavior
was not influenced, but they were more likely to have good prac-
tices in the recommendation of vaccination to others.

Nevertheless, this study has some limitations. First, the study
sample was only inpatients at a regional hospital, likely indicating a
selection bias. The results of this study may have limited general-
izability, but they are useful for promoting vaccination strategies.
Second, more poorly educated farmers and workers were included
who might not have fully understood the content of the ques-
tionnaire. The accuracy of their informationmay not be guaranteed,
although uniformly trained nurses have explained some obscure
items of the questionnaire. Third, the bias resulting from unknown
factors may have confounded the results. More relevant clinical
variables were unavailable owing to the anonymity of the ques-
tionnaire. Finally, our data were collected only at one time point
and we could not investigate the impact of an outbreak on onto-
logical security. Further longitudinal studies are needed to verify
the causal relationship between ontological security and health-
promoting behaviors.

Conclusions

In summary, this study presented the level of ontological se-
curity of hospitalized patients and found a positive association
between their ontological security and behavior of recommending
the COVID-19 vaccination to others. The results provided a
reasonable theoretical basis for the development of vaccine pro-
motion strategies. Accordingly, people's perceptions of ontological
security and vaccination altruism can be used to promote vacci-
nation plans through peer persuasion.
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