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Abstract
Background: Vaccination for the novel coronavirus disease 2019 (COVID-19) provides an effective
approach for the general improvement of social safety and individual health. However, to date, few
studies have analyzed the continuous vaccination for COVID-19 vaccine and its impact process. This
research explores factors that theoretically affect the public’s continuous vaccination for COVID-19
vaccine at every stage and constructs a theoretical model to analyze the entire impact process of
continuous vaccination based on the Health Action Process Approach (HAPA) Model, the Expectation
Con�rmation Model (ECM) and the vaccine hesitancy (VH) theory.

Methods: The respondents in this study were individuals in China who have been vaccinated. In addition,
structural equation modeling technology was used to analyze the in�uence of factors on the continuous
vaccination for COVID-19 vaccine and the whole impact process.

Results: First, perceived e�cacy has a positive signi�cant impact on vaccination intention, but the
positive effects of outcome expectancy and risk perception on vaccination intention are not signi�cant.
Second, social positive cues have a positive signi�cant in�uence on vaccination intention. Third, VH has
a negative signi�cant in�uence on vaccination intention. Four, vaccination behavior produces a positive
signi�cant effect on perceived usefulness and satisfaction, respectively. Five, perceived usefulness
exerted a positive signi�cant impact on satisfaction and continuous vaccination, respectively. Six,
satisfaction has no positive signi�cant in�uence on continuous vaccination.

Conclusions: Our theoretical model, which is the main contribution of this research, indicates that
individual continuous vaccination is a process from motivation to intention, and from intention to
behavior, and then from behavior to continuous behavior.

Introduction
At the end of 2019, the novel coronavirus disease 2019 (COVID-19) broke out in the form of a pandemic,
and the rapid onset of this disease has brought with it considerable challenges for many or all countries
in the world (including challenges in political, economic, social, and security sectors) [1]. Today, more and
more countries are developing COVID-19 vaccines to prevent the epidemic [2]. For example, the United
States of America started vaccinations on December 15, 2020, and as of July 4, 2021, the U.S. had
successfully administered 330.60 million doses [3]. By the end of 2020, the 27 countries of the European
Union had begun vaccinations. By July 7, 2021, more than 380 million citizens across the European
Union had received the COVID-19 vaccine [3]. China began implementing COVID-19 vaccinations at the
end of 2020, so that by July 7, 2021, the number of vaccinations had exceeded 1.32 billion doses in that
country [3]. Currently, governments around the world still believe that the COVID-19 vaccine will prove an
effective means of preventing the epidemic.

Although various countries are actively carrying out COVID-19 vaccinations, it is undeniable that the
COVID-19 vaccines developed at this stage usually have an expiration date (maybe the expiration date of
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the COVID-19 vaccine developed in each country is different, but all vaccines have an expiration date due
to limited time for development). In other words, COVID-19 vaccines will expire after a period of time and
will no longer protect the public who have been vaccinated. At this time, if countries around the world still
cannot identify a better approach to preventing the virus, people will have to vaccinate again in order to
protect themselves. Therefore, governments around the world will face the following critical question:

RQ: what factors will affect the continuous vaccination of COVID-19 vaccine?

In response to this issue, we intend to explore the key factors of citizens’ continuous vaccination and
analyze the process and effect of these factors on continuous vaccination. At present, there are relatively
few academic studies on continuous vaccination for COVID-19. In light of this, the present study explores
factors that theoretically affect the public’s continuous vaccination at every stage and constructs a
theoretical model to analyze the entire impact process of continuous vaccination based on the Health
Action Process Approach (HAPA) Model, the Expectation Con�rmation Model (ECM) and the vaccine
hesitancy (VH) theory. Then, we empirically evaluate the direct and indirect effects of factors at every
stage of the continuous vaccination process.

In this study, we consider the public’s continuous vaccination to be a three-stage response process. In the
case of COVID-19, public responses proceed as follows: motivation, -intention, and -behavior. In other
words, this process goes from psychological perception to behavioral intention and then from behavioral
intention to actual behavior. To explore this response process, we analyze the public’s feelings and
experiences related to the COVID-19 pandemic. The theoretical contribution of this research is to
construct a theoretical model that can evaluate continuous vaccination for COVID-19 based on the HAPA
Model, ECM, and the VH theory. In this model, we explore which factors can produce a signi�cant effect
on the public’s continuous vaccination in the case of COVID-19. This model re�ects the response process
of the public’s continuous vaccination in the case of COVID-19.

Theoretical background and research hypotheses

HAPA Model
The HAPA model is a well-established theoretical model in the �eld of health behaviors in the past 20
years. This model was �rst proposed by Schwarzer in 1992 based on the social cognition theory, the
rational behavior theory, and the theory of will [4]. The HAPA model divides human health behavior into
three stages: pre-intention stage, intention stage, and action stage. Speci�cally, the pre-intention stage
means that the individuals are aware of the danger of not taking a certain health behavior and �rmly
believe that they have the ability to take this behavior, so as to form the behavior intention [4]. This stage
includes three variables: action self-e�cacy, outcome expectation, and risk perception. The intention
stage refers to the individuals belief that they can deal with various obstacles when taking some behavior
then promote them to make a behavior plan and try to do so [4]. Maintenance self-e�cacy and planning
are the main variables at this stage. The action stage indicates actions produced by the individuals under
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the regulation of self-e�cacy, as well as the withdrawal, maintenance, and recovery of this action [4].
Recovery self-e�cacy is the main variable at this stage.

In the present study, in order to evaluate the impact process of continuous vaccination of the COVID-19
vaccine, we used the components and variables from the HAPA model and designed a theoretical model
that has three stages in sequence: motivation, intention, and behavior. Our theoretical model illustrates
the entire response process of individual continuous vaccination. In the motivation stage, we evaluate
individuals’ perceptions of the harms of unhealthy behaviors related to COVID-19 and assess whether
they are capable of taking on healthy behaviors. This stage includes three variables: risk perception,
perceived self-e�cacy, and outcome expectancy. In particular, risk perception re�ects an individual’s
subjective feelings about the possibility and severity of the harm caused by COVID-19. Perceived self-
e�cacy denotes the evaluation of an individual’s ability to adopt healthy behaviors during the epidemic.
Outcome expectancy is an individual’s judgment of the possible consequences of taking on certain
healthy behaviors. The intention stage is to measure the subjective intention of the individual to adopt the
COVID-19 vaccine, including the vaccination intention, social positive cues, and VH. It is worth noting that
social positive cues and VH are the positive and negative factors that affect vaccination, respectively,
while vaccination intention is the dependent variable of this stage, which indicates the individual’s
intention to pursue vaccination. The third stage of the model is the behavior stage, which is used to
re�ect the actual behavior of individual vaccination. This stage holds four variables: vaccination
behavior, perceived usefulness, satisfaction, and continuous vaccination. The speci�c content of these
four variables will be introduced and explained in the ECM.

ECM
The ECM was �rst proposed by Oliver in 1980. It was originally designed to understand consumers’
purchase behaviors [5]. According to this model, whether consumers buy the same product again
depends on the consumers’ satisfaction with the purchased product, and this satisfaction is the
difference between the expected bene�t of the product before the purchase and the actual bene�t after
the purchase [6]. The ECM is composed of four variables: perceived usefulness, satisfaction,
con�rmation, and continual use intention. The relationship among the variables is shown as follows.
Con�rmation affects both satisfaction and perceived usefulness. In addition, perceived usefulness has
an impact on satisfaction and continual use intention, respectively, while satisfaction directly affects
continual use intention [7].

In this study, we believe that the ECM can be used to explain the continuous vaccination of the COVID-19
vaccine. The main reason is that the process of individual formation of continuous vaccination is similar
to the process in ECM. Speci�cally, after an individual is vaccinated for the �rst time, an initial
expectation of the COVID-19 vaccine and vaccination will be formed. Secondly, after a period of
experience and evaluation, the individual will develop various feelings about the COVID-19 vaccine and
vaccination. Finally, an individual with positive feelings will have the vaccination behavior again, while
others with negative feelings will stop subsequent vaccinations. In this research, we measure the above
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process using four variables: vaccination behavior, perceived usefulness, satisfaction, and continuous
vaccination. Vaccination behavior means the actual behavior of an individual accepting the COVID-19
vaccine for the �rst time. Perceived usefulness refers to the individual’s belief that the COVID-19 vaccine
will help them after a period of vaccination experience. In addition, satisfaction is an individual’s feeling
of satisfaction after vaccination. Continuous vaccination indicates the actual action of an individual who
has accepted the COVID-19 vaccine to continue to accept it in the future.

VH theory
VH refers to a delay in acceptance or refusal of vaccination despite availability of vaccination services
[8]. In 2019, the World Health Organization (WHO) listed VH as one of the top 10 threats to global health
[9]. Today, VH is a global trend, with approximately 90% of countries across the globe reporting this
situation [10]. VH is a complex phenomenon and varies with place, time, and vaccines. According to the
VH theory, VH can affect the individual’s acceptance of vaccination, which directly leads to the reduction
of vaccination coverage and population immunity [11]. It could hinder the complete implementation of
the immunization program and increase the risk of preventable disease outbreaks and epidemics [12]. At
present, many studies have shown that complacency, convenience and con�dence were the three main
factors affecting VH [10, 13].

Since the COVID-19 vaccine was developed as recently as 2020, some questions about its side effects,
e�cacy, and rigorousness are still being raised by the public, which will lead to VH. We therefore take the
important factor of VH into the theoretical model and analyze its impact on vaccination intention. Based
on Quinn’s research (2019) [13], we use three second-order factors of complacency, convenience, and
con�dence to measure VH. In particular, complacency denotes that an individual believes that the COVID-
19 vaccine is unnecessary or worthless. Convenience is the availability of the COVID-19 vaccine, and
con�dence indicates an individual’s lack of trust in the COVID-19 vaccine or its providers.

Impacts of motivation stage on intention stage
The outcome expectancy is the hypothesis of various possible outcomes of an individual’s health
behavior before taking action, including positive and negative outcome expectancy [14]. According to the
HAPA model, for health behavior, the individual expects to maximize its positive outcomes and minimize
its negative outcomes [15]. Currently, many studies have shown that positive outcome is expected to
predict behavior intention [16]. In the context of COVID-19, vaccination intention is an effective health
protection behavior intention. In this sense, the positive outcome of this behavior is obvious. Therefore,
we propose the following hypothesis:

H1: Outcome expectancy has a positive signi�cant impact on vaccination intention.

Risk is a key factor affecting behavior intention. According to the research of Bhattacherjee and
Shrivastava (2018) [17], when individuals implement a certain behavior, they often fail to implement or
terminate the implementation due to perceived risks. In the process of vaccination, the individual’s
vaccination intention is a kind of risk behavior intention after a psychological judgment. When individuals
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subjectively believe that the risk and cost of this behavior are high, their willingness to implement it will
be greatly reduced [18]. Currently, the side effects, e�cacy, rigorousness, and other issues of the COVID-
19 vaccine have not eliminated individuals’ doubts about its risks. Therefore, we propose the following
hypothesis:

H2: Risk perception has a negative signi�cant impact on vaccination intention.

The HAPA model indicates that if individuals expect a positive outcome of health behaviors, they will be
more likely to take on these behaviors [19]. During this process, an individual will exert perceived self-
e�cacy by evaluating the positive outcome of behavior. At present, several recent studies have indicated
that an individual’s perceived self-e�cacy can positively in�uence behavior intention [20]. In the context
of COVID-19, vaccination is an effective way to protect health. Therefore, individuals’ perceived self-
e�cacy on the positive outcome of this behavior can stimulate their vaccination intention. Therefore, we
propose the following hypothesis:

H3: Perceived self-e�cacy has a positive signi�cant impact on vaccination intention.

Impacts of intention stage on behavior stage
Previous studies have demonstrated that social positive cues have a signi�cant positive impact on an
individual’s behavioral intentions [21, 22]. In the context of COVID-19, the doctor’s recommendations and
vaccination reports are social positive cues to vaccine adoption. In accordance with the conclusions of
existing research, we argue that social positive cues can motivate the public to vaccinate and to promote
behavioral intention conducive to vaccination. Therefore, we propose the following hypothesis:

H4: Social positive cues have a positive signi�cant impact on vaccination intention.

VH theory believes that VH is a comprehensive manifestation of individual gender, age, culture, religious
beliefs, and other factors [23]. In recent years, with the rise of various anti-vaccine behaviors, VH has also
produced a non-negligible in�uence on vaccination intention. At present, studies have shown that VH has
a negative signi�cant effect on behavior intention [13, 24]. In the context of COVID-19, Sallam et al.
(2021) [23] indicated that VH was related to the COVID-19 vaccination. The similar conclusion was also
con�rmed by the research of Kwok et al. (2021) [25]. Therefore, based on the above argument, we
propose the following hypothesis:

H5: VH has a negative signi�cant impact on vaccination intention.

The HAPA model proves that intention has a positive signi�cant impact on behavior [4]. In fact, the effect
from intention to behavior is also a speci�c process from individual decision-making to implementation,
and there is an inevitable connection between the two phases [26]. Moreover, the positive impact of
intention on behavior can be supported by other classic theories and models, such as the Theory of
Planned Behavior [27]. In terms of vaccination, we also believe that vaccination intention can positively
affect vaccination behavior. Therefore, we propose the following hypothesis:
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H6: Vaccination intention has a positive signi�cant impact on vaccination behavior.

Impacts in the behavior stage
In the ECM, con�rmation can have a direct impact on perceived usefulness and satisfaction [5]. Moreover,
many previous studies have also veri�ed that con�rmation can positively affect perceived usefulness [28]
and satisfaction [29]. The actual behavior can achieve the comparison of individual expectations and
experiences, and it is a process by which individual expectations are con�rmed in the actual process [30].
We believe that this argument can also be applied to COVID-19. The public compares their own
experience of vaccination with their own expectations after vaccination behavior. If their expectations are
con�rmed, they will feel that the vaccination is useful and be satis�ed with vaccination. Therefore, we
propose the following hypotheses:

H7: Vaccination behavior has a positive signi�cant impact on perceived usefulness.

H8: Vaccination behavior has a positive signi�cant impact on satisfaction.

In the ECM, when individuals adopt a certain behavior, they will continuously evaluate their perception of
their own behavior then guide their emotions and subsequent behaviors [5]. Bhattacherjee, Perols, and
Sanford (2008) [31] believed that perceived usefulness was regarded as a degree of utilitarianism to
improve work performance, which was a long-term belief that combined expectations. According to this
point of view, given that individuals have the tendency to subconsciously pursue behaviors or strive for
external rewards, perceived usefulness is the decisive factor in�uencing individual emotions and
subsequent behaviors. At present, most studies have demonstrated that perceived usefulness has a direct
impact on individual satisfaction [32] and continuous behaviors [33]. As far as vaccination is concerned,
if the public has a high evaluation of the perceived usefulness of vaccination, then their satisfaction with
vaccination will increase and they are likely to continue vaccination. Therefore, we propose the following
hypotheses:

H9: Perceived usefulness has a positive signi�cant impact on satisfaction.

H10: Perceived usefulness has a positive signi�cant impact on continuous vaccination.

The ECM believes that satisfaction is an important variable for predicting continued use intentions and
behaviors [5]. Many scholars, working in various �elds, have proven that satisfaction has a positive effect
on continued use intentions and behaviors [28, 34]. In addition, from the perspective of rational people,
individuals are more willing to continue to use products or services that are useful to them and that
satisfy them [35]. We believe that this evidence can also be applied in the context of COVID-19. The more
satis�ed the public is with vaccination, the more they tend to continue vaccination. Therefore, we propose
the following hypothesis:

H11: Satisfaction has a positive signi�cant impact on continuous vaccination.

In view of the above hypotheses, we construct the theoretical model of this study in Fig. 1.
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Methods

Participants
We selected as subject citizens of China who have been vaccinated; this was due to three reasons. First,
China has been studying the COVID-19 vaccine since March 2020. In June 2020, the country started its
�rst clinical trial of the COVID-19 vaccine. In addition, China o�cially joined the COVID-19 Vaccine Global
Access in October 2020 and began administering COVID-19 vaccinations at the end of 2020 [3]. In this
sense, China was one of the world’s leading countries in the development of the COVID-19 vaccine;
therefore, we expected to obtain high-quality data from this country. Second, as of July 7, 2021, the
number of COVID-19 vaccinations in China has exceeded 1.32 billion doses [3], making data collection in
this country optimal for obtaining su�cient and effective samples. Third, the Chinese government
adopted the principle of voluntary rather than compulsory vaccination during the process of COVID-19
vaccinations. Each Chinese citizen can choose whether or not to vaccinate according to his or her
preferences; in this respect, the policy environment of China meets the basic requirements for continuous
vaccination as outlined in this research.

Measures
In this study, we designed 32 measurement items to measure the 12 variables in the theoretical model.
The scale was designed as a 7-point Likert scale in which “1” represented a measure of strongly
disagreement and “7” denoted strongly agreement. All items are shown in Table 1. The content of each
item was designed with reference to prior valid measures. We re�ned the survey contents of the scale to
obtain high-quality data. Throughout the investigation, all items were conducted in Chinese.
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Table 1
Speci�c measurement items of the scale

Variables Items References

Outcome expectancy
(OE)

OE1: If I get vaccinated, I will feel healthier. [14]

OE2: If I get vaccinated, I will feel better mentally.

OE3: If I get vaccinated, I will have fewer health problems.

Risk perception (RP) RP1: I am concerned about the vaccine e�cacy. [36]

RP2: I am concerned about the vaccine side effects.

RP3: I am concerned about the vaccine rigor of testing.

RP4: I am concerned that I may be allergic to the vaccine.

Perceived self-e�cacy
(PS)

PS1: I am certain that I can get vaccinated, even if I have to
mobilize myself.

[4]

PS2: I am certain that I can get vaccinated, even if it is
di�cult.

Social positive cues
(SPC)

SPC1: I will get vaccinated when the doctor recommends it. [36]

SPC2: I will get vaccinated when vaccination becomes
popular.

SPC3: I will get vaccinated when I know enough about
vaccine.

Vaccine hesitancy
(VH)

Con�dence (CF) CF1: I think the vaccine is not safe. [13]

CF2: I think the vaccine is not effective.

Complacency
(CP)

CP1: I think the vaccine is not
important.

CP2: I think the vaccine is not
necessary.

Convenience (CV) CV1: I think the vaccine is not
convenient.

CV2: I think the vaccine is not free.

Vaccination intention
(VI)

VI1: I intend to get all doses of the vaccine during the
vaccination period.

[37]

VI2: I will try to get all doses of the vaccine during the
vaccination period.

VI3: I plan to get all doses of the vaccine during the
vaccination period.

Vaccination behavior
(VB)

VB1: I often get vaccinated during the vaccination period. [38]
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Variables Items References

VB2: I get all doses of the vaccine during the vaccination
period.

Satisfactory (SAT) SAT1: Overall, I am satis�ed with the vaccine. [39]

SAT2: The vaccine I am currently getting meets my
expectations.

SAT3: I am very pleased with my experience with getting
vaccinated.

Continuous
vaccination (CVN)

CVN1: I am likely to continue to get vaccinated in the future. [39]

CVN2: I intend to consistently get vaccinated in the future.

CVN3: I intend to continue getting vaccinated rather than
discontinue the vaccine.

Perceived usefulness
(PU)

PU1: I think that vaccine is useful for my life. [39]

PU2: Getting vaccinated improves my health.

PU3: Getting vaccinated helps me conveniently perform
many tasks.

Data collection
A pilot survey was deployed to evaluate whether the scale was suitable for studying vaccine adoption.
The results of the analysis showed that the scale was suitable for studying continuous vaccination. In
addition, due to the effects of missing values, we used only “gender”, “age”, “education” and “province” as
survey variables in our investigation of personal attribute information.

The formal investigation was based on Chinese samples. Given the feasibility and practical operability of
surveys, we posted our questionnaires on the Sojump website (http://www.sojump.com/), a specialized
online survey system in China similar to Qualtrics.com or SurveyMonkey.com in the United States. We
selected registered members of Sojump as our target population. The website currently has over 60
million registered members who are located in various provinces across China. An advertisement for the
survey was posted for one week on public forums. To improve the quality of our data, we charged �ve
Chinese yuan for each respondent to participate. Participation was completely anonymous. Regardless of
whether someone chose to participate, there was no risk of loss. To protect respondents’ privacy, “gender”
and “province” were set as the nominal variables, while “age” and “education” were set as ordinal
variables. The entire investigation period lasted one month (from May 10, 2021, to June 9, 2021). We
applied the following screening item: Have you been vaccinated? Respondents who had not been
vaccinated were not used as research samples. In addition, when screening the questionnaires, we
deleted some samples of responses that were obviously unreasonable. Moreover, samples with a large
number of missing values were excluded. In total, 768 members participated in the study. The effective
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sample included 561 individuals after the data screening. Table 2 provides more detailed descriptive
statistics.

Table 2
Descriptive statistics of the respondents’ characteristics

Demographics Category Frequency Percentage

Gender Male 269 48.0

Female 292 52.0

Age ≤ 20 56 10.0

21–30 198 35.3

31–40 176 31.4

41–50 107 19.0

≥ 50 24 4.3

Education High school or below 32 5.7

Junior college 88 15.7

University 284 50.6

Master’s degree or higher 157 28.0

Province Shandong 78 13.9

Henan 70 12.5

Chongqing 61 10.9

Hunan 60 10.7

Sichuan 57 10.2

Heilongjiang 55 9.8

Guangdong 43 7.6

Jiangsu 34 6.0

Others 103 18.4

Results

Reliability and validity test
Before hypothesis testing, the reliability and validity of the scale were tested. Using SPSS 17.0 and Lisrel
8.7 software, we conducted an exploratory factor analysis. In a series of analysis results, the KMO value
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was 0.89, which suggests that the sample data were suitable for factor analysis [40]. Furthermore, this
analysis extracted 12 factors that explained 88.66% of total variance, which indicates that these factors
represent most of the information of the 32 items [41]. In addition, the factor loadings of all 32 items were
not less than 0.7, which demonstrates that these items can be analyzed for reliability and validity [42].
Table 3 shows the speci�c factor loading of each item.
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Table 3
Statistical results of some indicators

Factors Items Loadings AVE CR Cronbach α

OE OE1 0.80 0.68 0.87 0.91

OE2 0.83

OE3 0.85

RP RP1 0.88 0.80 0.94 0.93

RP2 0.92

RP3 0.92

RP4 0.86

PS PS1 0.77 0.59 0.74 0.89

PS2 0.77

SPC SPC1 0.71 0.52 0.76 0.94

SPC2 0.72

SPC3 0.73

VH CF CF1 0.78 0.62 0.76 0.95

CF2 0.79

CP CP1 0.81 0.63 0.77 0.95

CP2 0.78

CV CV1 0.78 0.55 0.71 0.84

CV2 0.70

VI VI1 0.73 0.55 0.79 0.97

VI2 0.75

VI3 0.75

VB VB1 0.88 0.76 0.86 0.98

VB2 0.86

SAT SAT1 0.76 0.53 0.77 0.95

Note: OE = outcome expectancy; RP = risk perception; PS = perceived self-e�cacy; SPC = social
positive cues; VH = vaccine hesitancy; CF = con�dence; CP = complacency; CV = convenience; VI = 
vaccination intention; VB = vaccination behavior; SAT = satisfactory; CVN = continuous vaccination;
PU = perceived usefulness.
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Factors Items Loadings AVE CR Cronbach α

SAT2 0.73

SAT3 0.70

CVN CVN1 0.81 0.70 0.88 0.96

CVN2 0.87

CVN3 0.83

PU PU1 0.75 0.55 0.78 0.94

PU2 0.73

PU3 0.74

Note: OE = outcome expectancy; RP = risk perception; PS = perceived self-e�cacy; SPC = social
positive cues; VH = vaccine hesitancy; CF = con�dence; CP = complacency; CV = convenience; VI = 
vaccination intention; VB = vaccination behavior; SAT = satisfactory; CVN = continuous vaccination;
PU = perceived usefulness.

The composite reliability (CR) values and Cronbach α values were used to evaluate the reliability of the
scale. Detailed analysis results are shown in Table 3. Based on this table, it can be seen that CR values
and Cronbach α values of all factors exceeded 0.7, which indicates that the scale had high reliability [43].

In the validity test, we intended to test the convergent validity and discriminant validity of the scale
respectively. The average variance extracted (AVE) was used to analyze the convergent validity. The
analysis results were also shown in Table 3 We can see that all AVE values were greater than 0.5, which
demonstrates that this scale had satisfactory convergent validity [44]. In addition, the con�rmatory factor
analysis (CFA) was used to test the discriminant validity of the scale. After the CFA, we discovered that
the square roots of AVE values were greater that these coe�cients, which indicates that the discriminant
validity of the scale meets the requirements for analysis [45].

Hypothesis tests
Using Lisrel 8.7 software, structural equation modelling was used to test our hypotheses. The analysis
results of this model are shown in Table 4. We learned that all the �t indices results were acceptable,
which demonstrates that our hypothesis tests that are used in this model were reasonable and effective
[45].
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Table 4
Fitting Indices and Evaluation Criteria of Research Model

Fitting indices   Absolutely indices Parsimony
indices

Incremental indices

χ2/df GFI AGFI RMSEA PNFI PGFI CFI NFI IFI

Values of �tting indices 2.76 0.90 0.82 0.07 0.87 0.72 0.98 0.98 0.98

Evaluation criteria
values [45]

< 3 > 
0.9

> 0.8 < 0.08 > 0.5 > 0.5 > 
0.9

> 
0.9

> 
0.9

Figure 2 shows the model’s normalized path coe�cients. In the motivation stage, we learned that
perceived self-e�cacy had a positive signi�cant in�uence on vaccination intention (β = 0.1, p < 0.05), but
this effect did not appear in the relationship between outcome expectancy and vaccination intention (β = 
0.04, p > 0.05) and between risk perception and vaccination intention (β = 0.03, p > 0.05). Therefore, H3
was supported, but H1 and H2 were not. In the intention stage, we found that social positive cues (β = 
0.13, p < 0.01) and VH (β=-0.67, p < 0.001) exerted a positive and negative signi�cant impact on
vaccination intention, respectively, which supports H4 and H5. Moreover, vaccination intention positively
affected vaccination behavior signi�cantly (β = 0.75, p < 0.001), so H6 was supported. In the behavior
stage, we noted that vaccination behavior had a signi�cantly positive impact on perceived usefulness (β 
= 0.62, p < 0.001) and satisfaction (β = 0.26, p < 0.001), respectively. Thus, H7 and H8 were supported. In
addition, perceived usefulness produced a positive signi�cant in�uence on satisfaction (β = 0.73, p < 
0.001) and continuous vaccination (β = 0.88, p < 0.001), respectively. Thus, H9 and H10 were supported.
However, the positive effect of satisfaction on continuous vaccination was not signi�cant (β=-0.06, p > 
0.05), so H11 was not supported.

Discussion
By combining the HAPA model, ECM, and VH theory, we produced a theoretical model that explores the
impact process of continuous vaccination in COVID-19 and obtained six valuable conclusions.

Implications
First, perceived self-e�cacy has a positive signi�cant impact on vaccination intention, but the effects of
outcome expectancy and risk perception on vaccination intention are not signi�cant. This conclusion is
not completely consistent with the views in the HAPA model, in which the three variables—that is,
outcome expectancy, risk perception, and perceived self-e�cacy— are all pre-factors of behavioral
intention [4]. However, in the context of COVID-19, the roles of outcome expectancy and risk perception
have not been demonstrated. We believe that one possible reason for this result is that this study is an
empirical analysis carried out in China; at present, China is one of the few countries where the global
epidemic is well controlled, so in this region, the public’s concern about COVID-19 is not as serious as
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when the virus �rst broke out. Conversely, the public does not feel safe about the newly developed COVID-
19 vaccine. In other words, vaccination may not be the safest health behavior in the minds of the Chinese
public. Therefore, in the context of COVID-19, only the effect of perceived self-e�cacy on behavioral
intention has been proven.

Second, social positive cues have a positive signi�cant in�uence on vaccination intention. This
conclusion is similar to the evidence obtained from existing studies [21, 22]. In an environment where
vaccination is questioned by the public at this stage, reliable knowledge, suggestions, and information
are important guidelines for determining the intention of public behavior. The results of our analysis show
that social positive cues are important elements that affect the public’s behavioral intentions. However,
combining the third conclusion, based on the values of path coe�cient, we conclude that compared with
VH, social positive cues have a relatively limited effect on behavioral intention. This also shows that the
public still holds, to a certain extent, a variety of concerns about vaccination.

Third, VH has a negative signi�cant in�uence on vaccination intention. This conclusion is consistent with
existing studies [13, 24] and illustrates a dilemma for COVID-19 vaccine at this stage. China was one of
the �rst countries in the world to develop the COVID-19 vaccines and has recently exported them; however,
due to fewer clinical trials, side effects, effectiveness, and other reasons, the COVID-19 vaccines still have
not been fully recognized in the public mind. Although China implements a free vaccination policy for the
public, the value of path coe�cient shows that the negative impact of VH on vaccination intention is still
great.

Fourth, vaccination behavior produces a positive signi�cant effect on perceived usefulness and
satisfaction, respectively. This conclusion is completely consistent with the views in ECM [5]. According
to the �rst and third conclusions of this study, we can conclude that the public’s recognition of the COVID-
19 vaccine is not high. However, the empirical analysis results show that when the public is vaccinated,
they �nd that their own expectations can be con�rmed. So far, there have been no cases of adverse
reactions due to vaccination in China. Moreover, the vaccinated public has a reliable health code, which
allows them to more freely and safely enter some public places. The public can not only perceive the
usefulness of the vaccine, but also feel satis�ed with the vaccination process and experience. This
indicates to some extent that the COVID-19 vaccine is not so bad at this stage.

Fifth, perceived usefulness exerted a positive signi�cant impact on satisfaction and continuous
vaccination, respectively. This conclusion can be used as a supplement to previous research �ndings [32,
33]. Similar to other vaccines, the public’s perception of the usefulness of the COVID-19 vaccine can not
only enhance their satisfaction, but also prompt them to be vaccinated again. Moreover, based on the
values of path coe�cient, we can see that the positive impact of perceived usefulness is prominent. This
explains that the perceived usefulness of the COVID-19 is an important factor affecting public emotions
and subsequent behaviors.

Sixth, satisfaction has no positive signi�cant in�uence on continuous vaccination. This conclusion is
different from previous research [28, 34], and it indicates the particularity of the COVID-19 vaccine. We
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speculate that the main reason for this conclusion is that vaccination is a comprehensive behavior that is
affected by various factors such as gender, age, region, culture, and religion. Satisfaction may in�uence
several of these factors, but these impacts are not enough to contribute to continuous vaccination. We
did not examine the impact of VH on continuous vaccination in the behavior stage, but based on the
factor loadings of the VH variable in the intention stage, we �nd that the public’s VH mainly focuses on
con�dence and complacency. In fact, complacency may play a potential role in continuous vaccination.

In addition, the present study makes some practical contributions. First, governments of various countries
need to strengthen all types of vaccination publicity. In this regard, it is best for relevant departments to
publicize the bene�ts of the health behavior of vaccination through typical case interviews and
experimental reports, so as to enhance the public’s perceived self-e�cacy of vaccination. At the same
time, doctors’ recommendations and popularization of vaccination knowledge can also used to be
stimulate the public to vaccinate. In addition, it is necessary to minimize the public’s VH. An effective
approach would be to ask groups that have been vaccinated to highlight the safety and necessity of
vaccination in order to help increase public con�dence and reduce complacency for vaccination. The
above practices will have a positive impact on the public’s vaccination. Second, government and related
policy-making institutions should take full advantage of the perceived usefulness of vaccination; in this
regard, medical research departments need to strengthen clinical exploration of vaccination and
constantly strive to improve the effect of vaccination, so that the public can experience the usefulness of
vaccines in protecting physical and mental health. In addition, government should also ensure
convenience and provide bene�ts to the vaccinated public. For instance, in terms of travel, shopping, and
medical services, relevant departments can provide certain priorities and discounts for vaccinated groups
so that they can really feel the usefulness of vaccination. The above measures will prompt the vaccinated
population to get vaccinated again in the future.

Limitations and future directions
A major limitation of this study is that we conducted data collection in China. COVID-19 in China is longer
as serious as it was during the start of the pandemic. Moreover, vaccine development in this country is at
the forefront of the world, according to the rates of vaccination. Therefore, the �ndings of this study may
not be applicable to those countries where the epidemic is severe and vaccination technology is not as
advanced, such as India. In addition, we �nd that VH has a negative signi�cant impact on vaccination
intention for the �rst time. So, does this variable have a similar effect on continuous vaccination?
Researchers can explore this issue in the future.

Conclusions
Vaccination for the COVID-19 provides an effective approach for the general improvement of social
safety and individual health. To date, few studies have analyzed the continuous vaccination for COVID-19
vaccine and its impact process. Using the HAPA Model, ECM and VH theory, this research evaluates the
continuous vaccination for COVID-19. The respondents in this study were individuals in China who have
been vaccinated. Six valuable and novel �ndings are identi�ed through this research. First, perceived
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e�cacy has a positive signi�cant impact on vaccination intention, but the positive effects of outcome
expectancy and risk perception on vaccination intention are not signi�cant. Second, social positive cues
have a positive signi�cant in�uence on vaccination intention. Third, VH has a negative signi�cant
in�uence on vaccination intention. Four, vaccination behavior produces a positive signi�cant effect on
perceived usefulness and satisfaction, respectively. Five, perceived usefulness exerted a positive
signi�cant impact on satisfaction and continuous vaccination, respectively. Six, satisfaction has no
positive signi�cant in�uence on continuous vaccination. Our theoretical model, which is the main
contribution of this research, indicates that individual continuous vaccination is a process from
motivation to intention, and from intention to behavior, and then from behavior to continuous behavior.
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Figure 1

Research Model

Figure 2

Hypothesis testing results. Note: *p<0.05, **p<0.01, ***p<0.001.


