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ABSTRACT
The seasonal influenza vaccine coverage remains suboptimal among children even though guardians 
expressed high willingness to vaccinate their children. This study aimed to determine the association 
between vaccine hesitancy and uptake to facilitate vaccination; thus, bridging the gap. A cross-sectional 
design, using stratified cluster random sampling, was conducted among guardians of 0–59-month-old 
Chinese children from July to October in 2019. A structural equation model was applied to explore the 
interrelationships between factors including vaccine hesitancy, vaccination, social influence, and relative 
knowledge among guardians. Of the 1,404 guardians, 326 were highly hesitant to vaccinate their 
children, 33.13% (108/326) of whom had vaccinated their children. Moreover, 517 and 561 guardians 
had moderate and low vaccine hesitancy, with corresponding vaccine coverage of 42.75% (221/517) and 
47.95% (269/516). Guardians’ gender, age, and education level were demographic variables with sig
nificant moderating effects. Social influence considered impact of communities, family members, friends, 
neighbors, healthcare workers, bad vaccination experience and sense on price. Actual vaccine uptake was 
negatively significantly associated with hesitancy (β = -0.11, p < .001) with positive association with social 
influence (β = 0.61, p < .001). Vaccine hesitancy was negatively significantly associated with relative 
knowledge (β = -2.14, p < .001) and social influence (β = -1.09, p < .001). A gap is noted between cogni
tions and behaviors among children’s guardians regarding influenza vaccination. A comprehensive 
strategy including emphasizing benefits of the influenza vaccination, risk of infection, and ensuring 
high vaccine confidence among healthcare workers can help transform the willingness to engage in the 
behavior of vaccination.
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Introduction

Seasonal influenza, an acute viral infection caused by influenza 
viruses, spreads globally each year, leading to three to 
five million cases of severe illness.1 To illustrate, 29000 to 
650,000 respiratory deaths globally were due to influenza in 
2018.2,3 Due to immunologic barrier, children are considered 
as one of the most susceptible groups to acquire influenza 
infection.4 Influenza may lead to hospitalizations for lower 
respiratory infection, nonspecific febrile illness, or central ner
vous system complications in children.4 A systematic review of 
influenza-associated hospitalizations among children demon
strated that influenza infection resulted in nearly one million 
worldwide hospitalizations among children aged <5 years 
annually from 1982 to 2012.5 The admission rates could 
reach up to a high-intensity level of more than 8 per 10,000 
population among children aged 0–5 years old during peak 
seasons in 2019 in Hong Kong China.6 A study in China 
estimated that children of 0–4 years old had the highest attack 
rate of 31.9% compared to general population.7

The seasonal influenza vaccine is the most effective tool to 
prevent influenza and its complications.8 Yet, the current 
National Immunization Program (NIP) in China has not 
included the influenza vaccine.8 The Chinese Center for 

Disease Control and Prevention (CCDCP) developed the 
Introduction of Seasonal Influenza Vaccination in China, 
2020–2021(ISIVC) to decrease the risk of severe infections 
and complications caused by the influenza virus infection.9 

The CCDCP recommends annual administration of the seaso
nal influenza vaccine to children 6–59 months of age.9 Despite 
the development of the 2020–2021 recommendation, the cov
erage of vaccine uptake among children aged 6–59 months 
remained low, varying from 8.6% to 26.4% between the 
2009–2010 and 2012–2013 influenza seasons and 28.4% (95% 
CI: 23.6–33.2%) in the 2018–2019 season in China.8

Vaccine hesitancy (VH), which is believed to be respon
sible for decreasing vaccine coverage, was reported as one of 
the top ten public health threats by the World Health 
Organization (WHO) in 2019.8 According to the WHO’s 
Strategic Advisory Group of Experts on Immunization 
(SAGE), VH refers to the delay in the acceptance or refusal 
of vaccines despite the availability of vaccination services, and 
is complex and context-specific.10 Specifically, VH as defined 
by SAGE as the reluctance or refusal to vaccinate, a behavior- 
based definition, was controversial without a robust theory 
base and was not emphasizing the practical (or access) bar
riers to vaccination uptake.11–13 In practice, VH is 
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conceptualized as attitude or cognition toward vaccination 
(i.e. positive, negative, or neutral on vaccination).14–17 And 
the experience of vaccination was used to describe VH (i.e., 
having been vaccinated, having not been vaccinated, or delay
ing to be vaccinated) as past behavior being identified as 
a strong predictor of influenza vaccine acceptance and as 
a decision-making process on vaccination if vaccines are 
available (i.e., being undecided, indecisive, or not yet having 
made a decision or plan to vaccinate soon).1,8,18,19 The con
cept of VH, which was a complex and multifactorial conti
nuum of hesitancy between vaccine acceptance and refusal, 
increasingly gained traction.20 VH has prompted more atten
tion to the fact that, as for all behaviors, vaccination attitudes 
and decisions should be seen on a continuum, ranging from 
a small number of vaccine-resistant individuals to a majority 
who accept to be vaccinated.12 According to the survey of 
willingness and behavior in the vaccination among the elderly 
conducted in Shanghai, China, vaccination uptake was incon
sistent with VH among persons aged 50–69 years.21 

Additionally, guardians expressed high willingness or cogni
tion to obtain the influenza vaccine for their children but the 
coverage of vaccination uptake remained low (54.2% of will
ingness vs 38.3% of vaccination globally, 74.2% and 80.5% of 
willingness in 2018 and 2019 vs 49.4% of vaccination in the 
USA).21–23 Therefore, we aimed to facilitate bridging the gap 
between cognitions and behaviors among guardians by deter
mining the interrelationships between vaccine uptake of 
influenza, hesitancy, and factors including social influence 
and knowledge.

Materials and methods

Survey design and participants

This is a secondary analysis and the details are presented in the 
prior protocol.8

Measures

The questionnaire used in this study was divided into four 
sections: (1) socio-demographic characteristics (gender, age, 
residence with response options of urban and rural, education 
level with response options of High/secondary school, Junior 
college, Bachelor or higher, annual household income with 
response options of RMB<50K, <100K, <200K), (2) vaccina
tion behaviors (VB) and VH, (3) knowledge on influenza and 
influenza vaccination, and (4) social influence.

Vaccination behaviors and vaccine hesitancy

VB: Children who had already been vaccinated against the 
influenza in previous seasons were considered as the vacci
nated. Guardians were asked whether their children had been 
vaccinated with the influenza vaccine before.

VH: Three conceptualizations of VH (attitudes or cogni
tions, behaviors, and prediction to make decisions) were used 
to describe VH. To explore the gap between cognitions and 
behaviors against the influenza among guardians, we identified 

VH as attitudes or cognitions on vaccination, using the 
Modified Vaccine Hesitancy scale to quantify VH.

The Modified Vaccine Hesitancy Scale: This scale based on 
the Health Belief Model was used to measure VH, including 
perceived risk, benefit, and barrier. Perceived risk was mea
sured using the following questions: (1) Influenza is a great 
threat to my child’s health and (2) Child has high risk of 
getting influenza. Perceived benefit was measured using the 
following questions: (1) Influenza vaccine is necessary to pre
vent my children from getting influenza, (2) Influenza vaccine 
is effective to prevent influenza, (3) Influenza vaccine has 
protective effect for the unvaccinated around the vaccines, 
and (4) Influenza vaccine is safe. Perceived barrier was mea
sured using the following questions: (1) Influenza vaccine is 
expensive for me; and (2) I can easily find time taking my 
children to the clinic for influenza vaccines. The responses 
were provided on a five-point Likert scale. Then, scores from 
eight questions were added together to get the total score, 
stratified by VH score using trisection: high hesitancy (<28), 
moderate hesitancy (28 ~ 30), and low hesitancy (≥31). 
A higher score indicated a lower level of VH. Perceived risk 
was divided into two levels, using P50: high(≥8) or low(<8). 
Perceived barrier was divided into two levels, using the cut-half 
value: high (≥7) or low (<7). Perceived benefit was divided into 
two levels, using the cut-half value: high (≥16) or low (<16).

Knowledge on influenza and influenza vaccination

Four questions were included to measure: (1) I know that 
influenza is different from common cold; (2) I think that 
influenza vaccine can only prevent influenza; (3) I know that 
government recommends influenza vaccination; and (4) 
I know that influenza vaccine is recommended to be vacci
nated annually. Respondents were asked to answer “yes” 
or “no.”

Social influence

Regarding social influence, six questions were included: (1) 
promotion by communities, (2) family members’ attitudes to 
children getting influenza vaccine, (3) friends and neighbors’ 
attitudes to children getting influenza vaccine, (4) healthcare 
workers (HCWs)’ attitudes to children getting influenza vac
cine, (5) bad vaccination experience, and (6) sense on price of 
influenza vaccine.

Statistical analysis

We used IBM SPSS Statistics version 25.0 and IBM SPSS 
AMOS, version 23.0 (Corporation, New York, NY, United 
States) for analysis. Categorical variables were described 
using frequencies and percentages. The proportions of catego
rical variables were compared using Fisher’s exact test or 
Pearson’s chi-square test. Logistic regression was used to mea
sure behaviors to vaccination, only considering variables with 
significant associations with behaviors to vaccinate (p < .1). 
The associations were reported as adjusted odds ratios 
(aORs) with 95% confidence intervals (CIs) after adjustment 
for potential confounders, including socio-demographic 
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characteristics and VH. Then, data was stratified by confound
ing factors including gender, age, residence, education level, 
and annual household income. A structural equation model 
(SEM) was established by taking vaccine uptake as internal 
variables and social influence, relative knowledge and VH as 
external variables to determine the interrelationships between 
them among guardians. Five indices were used to evaluate if 
the proposed model was supported (Table 4). The indices 
included the goodness-of-fit index (GFI), adjusted goodness- 
of-fit index (AGFI), comparative fit index (CFI), parsimony 
normed fit index (PNFI), and root mean square error of 
approximation (RMSEA).21 The level of the GFI and AGFI 
should be >0.9, the level of the CFI should be >0.8, the level of 
the PNFI should be >0.5, and the RMSEA should be <0.08, 
respectively. When the fit indices are satisfactory, the path 
coefficients in the SEM are further scrutinized.21 All tests 
were two-tailed, and P-values less than 0.05 or a 95% CI were 
considered statistically significant.

Results

Overall, 1,489 participants were recorded, of whom 1,404 
respondents were retained for analysis as 85 guardians did 
not complete the questionnaires.

Demographic characteristic of vaccination behaviors

Among 1,404 guardians in this sample, 972 (69.23%) were 
female, 501 (35.68%) were aged under 30 years old, 716 
(50.99%) lived in an urban area, and 942 (67.09%) had 
a college education degree or higher. Furthermore, 326 
(23.22%) guardians were highly hesitant to receive influ
enza vaccination for their children and 33.13% (108/326) of 

them had vaccinated their children. Five hundred and 
seventeen(36.82%) showed moderate VH and 42.75% 
(221/517) had vaccinated their children and 561 (39.96%) 
showed low VH and 47.95% (269/516) had vaccinated their 
children. Moreover, 42.59% (598/1404) of guardians had 
vaccinated their children (Table 1). The vaccination rate 
of highly resistant parents was significantly lower than that 
among parents with low or moderate vaccine hesitancy 
(χ2 = 18.53, p < .001).

Determinants of vaccination behaviors

Variables of guardians’ gender (aOR: 1.28, 95% CI: 1.01–1.63), 
age group (30–40: aOR : 1.32, 95% CI: 1.04–1.67;≥40: aOR: 
2.22, 95% CI: 1.28–3.85), education level (junior college: 
aOR:0.67, 95% CI: 0.52–0.87; bachelor or higher: aOR:0.47, 
95%CI: 0.29–0.76), and perceived benefit (aOR: 1.64, 95% CI: 
1.21–2.24) were related to having VB (Table 1).

After stratifying for confounders including gender, age, 
residence, education level and annual household income, VB 
was associated with VH and perceived benefit (p <.05). 
Furthermore, VB was associated with perceived risk among 
guardians with junior college education (χ2 = 9.26, p = .002) 
(Table 2 and Table 3).

Those who know that government recommends influenza 
vaccination (χ2 = 35.88, p < .001) and that the influenza vac
cine is recommended to be taken annually (χ2 = 28.38, 
p < .001) were more likely to vaccinate their children (Figure 1).

Those who reported that their communities promote influ
enza vaccination (χ2 = 31.63, p < .001), with support of their 
family members (χ2 = 49.26, p < .001), friends and neighbors 
(χ2 = 32.23, p < .001), and HCWs (χ2 = 56.00, p < .001) were 
more likely to vaccinate their children (Figure 2).

Table 1. Demographic profiles and vaccination behavior.

History of vaccination

Total χ2 p aOR (95 CI%) pN %

Socio-demographic characteristics
Gender Female 396 40.74 972 4.43 .035 1.00

Male 202 46.76 432 1.28(1.01–1.63) .04
Age group(year) <30# 200 39.92 501 8.90 .012 1.00 .01

30-40 361 42.93 841 1.32(1.04–1.67) .02
≥40 37 59.68 62 2.22(1.28–3.85) < .001

Residence Urban# 301 42.04 716 0.18 .669
Rural 297 43.17 688

Education level Middle school or lower# 232 50.22 462 19.37 < .001 1.00
Junior college 331 39.88 830 0.67(0.52–0.87) < .001
Bachelor or higher 35 31.25 112 0.47(0.29–0.76) < .001

Annual income (RMB) <50K 218 48.12 453 12.29 .002 1.00 .16
<100K 180 43.58 413 0.44(0.67–1.19) .44
<200K 200 37.17 538 0.75(0.56–1.01) .06

Vaccine hesitancy High 108 33.13 326 18.53 < .001 1.00 .35
Moderate 221 42.75 517 1.27(0.92–1.75) .15
Low 269 47.95 561 1.23(0.80–1.91) .34

Perceived risk No# 182 39.22 464 3.22 .073 1.00 .31
Yes 416 44.26 940 1.15(0.88–1.51)

Perceived benefit No# 250 35.77 699 26.54 < .001 1.00 < .001
Yes 348 49.36 705 1.64(1.21–2.24)

Perceived barrier No# 215 41.19 522 0.67 .413
Yes 383 43.42 882

Total 598 42.59 1404

Note: (i) Subjects who had never heard of the influenza vaccine were not included in the analysis; (ii) The guardians of children aged less than six months were not 
included; (iii) aOR: adjusted odds ratio (adjustment for confounders); vaccine hesitancy and socio-demographic characteristics including gender, age, residence, 
education level, and annual household income); 95%CI: 95% confidence interval.
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Structural equation model

The SEM model demonstrated a well-fitted model, as sup
ported by all of the fit indices (GFI = 0.933; AGFI = 0.912; 
CFI = 0.890; PNFI = 0.729; and RMSEA = 0.060) (Table 4). 
The SEM model further showed that actual vaccination uptake 
was significantly associated with VH (β = -0.11, p < .001) and 
social influence (β = 0.61, p < .001). Moreover, VH was signifi
cantly associated with relative knowledge (β = -2.14, p < .001) 
and social influence (β = -1.09, p < .001). Social influence was 
significantly associated with relative knowledge (β = 0.07, 
p < .001) and perceived benefit (β = 1.99, p < .001), barrier 
(β = -0.66, p < .001), and risk (β = 0.77, p < .001) (Table 5 and 
Figure 3).

Discussion

We employ a cross-sectional design among children’s guar
dians to find that cognitions are inconsistent with behaviors of 
influenza vaccination, implying that there is a gap between 
them. Moreover, vaccine hesitancy, social influence, and 

relative knowledge play an essential role in actual vaccination 
activity.

According to our survey, coverage of the influenza vaccine 
in China among children remains low compared to USA and 
Australia.24,25 Over half of the guardians with low VH do not 
vaccinate their children in this analysis even though VH can 
be a predictive indicator of coverage figures. Santibanez et al. 
report that association between VH and influenza vaccina
tion coverage may suggest a positive role for reduction of VH 
in increasing vaccination coverage.26 They provide the evi
dence that the vaccination rate is not only affected by accep
tance but also by logistics or opportunity-related factors.13,26 

We observe that the gap between VH and VB is widespread, 
according to the stratified analysis, especially across female 
sex, young guardians, low-income families, and parents with 
low education levels. Therefore, according to VB should be 
consistent with the intention to vaccinate children among 
females, young guardians, low-income guardians and guar
dians with low education levels. Elimination on the gap 
between willingness and behavior can be taken by reducing 
the economic burden of vaccines for low-income families and 

Table 2. Vaccine hesitancy and actual uptake stratified by demographic profiles.

History of vaccination

χ2 pN %

Vaccine hesitancy
Gender Female High 61 29.05 17.28 < .001

Moderate 148 41.23
Low 187 46.40

Male High 47 40.52 3.51 .173
Moderate 73 46.20
Low 72 48.65

Age <30 High 35 30.97 11.06 .004
Moderate 65 35.91
Low 100 48.31

<40 High 67 33.84 9.44 .009
Moderate 136 44.01
Low 158 47.31

≥40 High 6 40.00 4.93 .085
Moderate 20 74.07
Low 11 55.00

Residence Urban High 51 32.28 9.49 .009
Moderate 111 42.05
Low 139 47.28

Rural High 57 33.93 9.17 .010
Moderate 110 43.48
Low 130 48.69

Education High/secondary school High 49 42.61 10.55 .005
Moderate 89 46.35
Low 94 60.65

Junior college High 52 27.96 14.64 .001
Moderate 119 41.90
Low 160 44.44

Bachelor or higher High 7 28.00 0.17 .920
Moderate 13 31.71
Low 15 32.61

Annual income (RMB) <50K High 45 39.47 7.42 .024
Moderate 80 46.51
Low 93 55.69

<100K High 28 30.77 15.14 .001
oderate 63 39.62
Low 89 54.60

<200K High 35 28.93 5.35 .069
Moderate 78 41.94
Low 87 37.66

Note: (i) Subjects who had never heard of the influenza vaccine were not included in the analysis; (ii) The guardians of children aged less than six months were not 
included.
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promoting guardians with lower education levels to turn 
vaccination intention into vaccination behavior; thus, leading 
to guardians vaccinating their children.4 Access (ie, the abil
ity of individuals to be reached by, or to reach, recommended 
vaccines) and affordability (ie, the ability of individuals to 
afford vaccination, in terms of both financial and nonfinan
cial costs) are summarized into 5A factors influencing vac
cine uptake.13 The surplus fund in individual medical savings 
account of basic social medical insurance (BSMI) in Ningbo 
China could be used to pay for the influenza vaccination of 
the insured persons and their families.27 Also, it has been 

previously documented that vaccine hesitancy is associated 
with worse service accessibility and high sensitivity of adverse 
reactions.9,21 Our data show that the decision for guardians to 
vaccinate their children is based on balancing benefit and risk 
perceptions on influenza infection or adverse effects from 
vaccination. The significant gap between cognitions and 
behaviors against influenza may be due to an imbalance 
between the high sensitivity to risk of the influenza infection, 
leading to increased willingness to vaccinate children among 
guardians, and availability and accessibility of the influenza 
vaccine.28

Table 3. Perceived risk, perceived benefit and actual uptake stratified by demographic profiles.

History of vaccination

χ2 p

History of vaccination

χ2 pN % N %

Perceived risk Perceived benefit
Gender Female No# 63 42.00 1.55 .213 No# 158 33.47 20.01 < .001

Yes 139 49.29 Yes 238 47.60
Male No# 119 37.90 2.09 .148 No# 92 40.53 7.46 .006

Yes 277 42.10 Yes 110 53.66
Age <30 No# 64 38.10 0.35 .554 No# 70 29.17 22.21 < .001

Yes 136 40.84 Yes 130 49.81
<40 No# 105 38.89 0.64 .104 No# 161 37.53 10.41 .001

Yes 256 44.83 Yes 200 48.54
≥40 No# 13 50.00 1.74 .187 No# 19 63.33 0.32 .570

Yes 24 66.67 Yes 18 56.25
Residence Urban No# 73 36.68 3.24 .072 No# 126 35.80 11.08 .001

Yes 228 44.10 Yes 175 48.08
Rural No# 109 41.13 0.73 .393 No# 124 35.73 15.77 < .001

Yes 188 44.44 Yes 173 50.73
Education High/secondary  

school
No# 102 50.00 0.01 .934 No# 100 40.98 17.63 < .001
Yes 130 50.39 Yes 132 60.55

Junior college No# 74 31.62 9.26 .002 No# 133 33.93 10.97 .001
Yes 257 43.12 Yes 198 45.21

Bachelor or higher No# 6 23.08 1.05 .305 No# 17 26.98 1.22 .269
Yes 29 33.72 Yes 18 36.73

Annual income (RMB) <50K No# 80 47.62 0.03 .869 No# 95 41.30 8.70 .003
Yes 138 48.42 Yes 123 55.16

<100K No# 48 38.71 1.71 .191 No# 69 33.50 17.01 < .001
Yes 132 45.67 Yes 111 53.62

<200K No# 54 31.40 3.62 .057 No# 86 32.70 4.41 .036
Yes 146 39.89 Yes 114 41.45

Note: (i) Subjects who had never heard of the influenza vaccine were not included in the analysis; (ii) The guardians of children aged less than six months were not included.

Table 4. Indexes of model fitness for the structural equation model.

GFI AGFI CFI PNFI RMSEA

Fitting value 0.933 0.912 0.890 0.729 0.060
Reference value >0.9 >0.9 >0.8 >0.5 <0.08

Note: *GFI, goodness-of-fit index; AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; PNFI, 
parsimony normed fit index; RMSEA, root mean square error of approximation. Fitting values suggested 
that the structural equation model had a good fitting effect.

Figure 1. Knowledge on influenza and influenza vaccination (p < .001).  
Note: aSubjects who had never heard of the influenza vaccine were not included in the analysis; bThe guardians of children aged less than six months were not included.
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In our study, guardians’ gender, age, education level, related 
knowledge, and social influence take effects on vaccination. We 
find that males are more likely to vaccinate their children than 
females, consistent with previous studies.29–31 Specifically, vac
cine uptake has been observed to be influenced by education of 
parents among guardians with lower education.32 Furthermore, 
data show that it is more difficult for the young parents to 
coordinate time of vaccination for children and their work 
leading to low vaccination.22,33 Coverage of the influenza vac
cine remains low among low-income guardians even though 
they have a positive awareness of vaccine value. Vaccine-related 
knowledge is a significant factor influencing parents’ intentions 
about their children’s influenza vaccination; this evidence aligns 
with recent results.34 Furthermore, promotion of policies on 
vaccination by government is momentous.13 Most guardians 
who know that the government recommends influenza vaccina
tion annually choose to vaccinate their children in our 
analysis.35 The relationship between social influence and beha
vioral intention has also been studied.36 In our study, social 

influence, including the attitude of family, friends, and HCWs, 
are seen as determinants of vaccination. Trust in healthcare 
providers’ advice and mainstream medicine as well as the influ
ence of social norms have been observed to be key factors in 
vaccine decision-making.32 Groups with high-risk report will
ingness to follow HCWs’ advice for vaccination and require 
knowledge of vaccination.37 The lack of vaccine recommenda
tion from HCWs results in parents being less likely to vaccinate 
their children against influenza, which is in line with previous 
studies.38–43 Rose supposes that the high-risk perception for 
influenza vaccines echoes the numerous vaccine controversies – 
most of which focuses on its safety rather than the reason of the 
supposed uselessness of this vaccine.44,45 It therefore appears 
that the likelihood of vaccination for children will increase 
followed by strengthening HCW vaccine confidence.32

Our data indicate that social influence, relative knowledge, 
and VH are associated with VB. Our observations also reveal 
that multiple factors are directly associated with actual vaccine 
uptake (including VH and social influence) and that some 

Figure 2. Social influence on influenza vaccination (p < .001).  
Note: aSubjects who had never heard of the influenza vaccine were not included in the analysis; bThe guardians of children aged less than six months were not included.

Table 5. Path diagram of knowledge, social influence, perceived benefit, perceived risk, perceived barrier, vaccine hesitancy 
and influenza vaccination.

C.R. p-value Standard regression coefficient

Relative knowledge ← Social influence 4.63 < .001 0.07
Perceived benefit ←Social influence 21.91 < .001 1.99
Perceived risk ← Social influence 10.72 < .001 0.77
Perceived barrier ← Social influence −8.76 < .001 −0.66
Vaccine hesitancy ← Relative knowledge −21.26 < .001 −2.14
Vaccine hesitancy ← Social influence −2.16 < .001 −1.09
Influenza vaccination ← Vaccine hesitancy −3.52 < .001 −0.11
Influenza vaccination ← Social influence 6.87 < .001 0.61

Note: C.R., critical ratio.

Figure 3. The effects of social influence and relative knowledge on influenza vaccination (p .001).
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factors (such as related knowledge and social influence) may 
also concurrently affect VB by influencing VH. In addition, 
our data indicate that VH is directly affected by the mentioned 
factors (such as social influence and relative knowledge). The 
complexity in “achieving from willingness to behavior” among 
guardians is demonstrated.46 When vaccination is viewed as 
the social norm, social pressure and responsibility act as 
a powerful driver of vaccination uptake.39 Positive social influ
ence reduces VH and improves the vaccination rate among 
guardians. Furthermore, social influence improves related 
knowledge, which has been evidenced as one of the key ele
ments in the control of pandemics as individuals with high 
levels of knowledge are more likely to generate protective 
intentions.47 We find that VB is influenced by both external 
and internal factors including social influence, relative knowl
edge, and VH directly or indirectly, which provides the basis 
for finding more factors and exploring the relationships 
among them for the low vaccination rate of guardians with 
low vaccine hesitancy.

In addition to the important insights gained from this 
study, there are limitations which must be addressed. Firstly, 
this is a cross-sectional study and the samples are derived from 
one province in China. Thus, the conclusions for VH may not 
be accurately generalized to other areas in the country. 
Secondly, history of influenza vaccination in children is used 
to describe influenza VB. Even though past behavior is identi
fied as a strong predictor of influenza vaccine acceptance, we 
cannot be certain whether guardians will vaccinate their chil
dren against influenza during the peak of the next influenza 
season. Furthermore, this survey is conducted in 2019 before 
the outbreak of the COVID-19 pandemic. Guardians may 
change their mind to vaccinate their children due to the 
COVID-19 pandemic. Finally, vaccine uptake is affected by 
acceptance, logistical or opportunity-related factors. However, 
guardians may have changed their minds regarding vaccina
tion, and this consideration is not included in this study.

Conclusions

In this study, we show that cognitions are inconsistent with 
behaviors regarding influenza vaccination for children, espe
cially among young female guardians, low-income families 
and parents with low education levels. Moreover, we observe 
that vaccination is influenced by social influence, relative 
knowledge, and hesitancy. Our findings suggest that 
a comprehensive strategy emphasizing the benefits of the 
influenza vaccine, risk of influenza infection, and ensuring 
high confidence in vaccines among HCWs help transform 
willingness into vaccination behavior, thus, leading to children 
getting vaccinated against the influenza.
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