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ABSTRACT
Background: The huge gap in adolescent human papillomavirus (HPV) uptake between China (< 2%)
and developed countries (> 60%) indicates the necessity of comprehensive examination on the modifi-
able factors for parents’ decision-making. The present study investigated parental perceptions of HPV
vaccination for children in China from a socio-economic perspective.
Methods: Parents of 9-to-14-year-old adolescents who understood the HPV vaccination (n = 925)
completed our questionnaire survey in Fall 2017. Based on the structural equation modeling, we
examined the relationship among knowledge, awareness, and intentions of 20 items by 7-point Likert
scale, the moderating effects also were tested among 5 socioeconomic variables.
Results: Parents of female students have more positive intention about the HPV vaccination than male
students’ parents (3.74 vs 2.80, p < 0.001). Parents of 12–14-years old students have higher average
scores in knowledge (p = 0.006) and intention (p < 0.001) than that of 9–11-years old students’ parents.
The average score of mothers on knowledge (p = 0.018) and awareness (p < 0.001) was lower than that
of fathers. The elder parents (≥ 50 years) performed significantly better on knowledge (p < 0.001) and
awareness (p < 0.001) than the other two subgroups. Annual household income is an important factor in
determining the knowledge (p = 0.0017), awareness (p < 0.001), and intention (p < 0.001). Knowledge
and awareness were considered as the positive determinant of intention, and awareness was partial
mediator. Child gender (P = 0.046), child age (P = 0.004), parent gender (P = 0.043) and parental age
(P = 0.021) were significant moderators.
Conclusion: To improve the acceptability of HPV vaccination among Chinese adolescents, policymakers
should develop positive strategies for their parents.
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Introduction

Human papillomavirus (HPV) vaccination is highly effective
way to prevent sexually transmitted HPV infection and cervical
cancer, and adolescents are recommended to vaccinate it, espe-
cially girls.1 HPV vaccination to girls aged 9–14 years was
strongly recommended by the World Health Organization
(WHO) and be considered as a necessary cost-effective public
health policy.2 The China Food and Drug Administration
(CFDA) approved the introduction of the bivalent (Cervarix®)
in July 2016, 4-valent (Gardasil®) in June 2017 and 9-valent HPV
vaccines (Gardasil®) in April 2018. HPV vaccination is not part
of China’s national immunization program, and it must be paid
for out-of-pocket 5800 RMB ($870). The potential demand for
HPV vaccines in China is around 44 million subjects, and the
market value of HPV vaccines will exceed $10 billion based on
a 30% coverage.3 While the prospect of HPV vaccination in
China is encouraging, the present coverage was < 2% in 2017.3

Parents are most often responsible for decision-making of ado-
lescent HPV vaccination,4 therefore, a comprehensive examina-
tion of the modifiable factors on parents’ is necessary.

Although there are compelling works of literature that
analyzed factors affecting parental behavioral intentions by
multivariable logistic regression or other statistical tests of
relevance,1,5,6 there is little available evidence regarding multi-
factor interaction effects and moderating effects that influence
parents’ decisions about HPV vaccination. Previous studies
have been demonstrated that parental hesitantly intentions
contribute to the vaccination delay and refusal: 36% of parents
in the United States expressed their hesitation about their
children’s HPV vaccination.7 Increasing parental knowledge
and awareness about HPV is therefore suggested as an effec-
tive intervention to promote parents’ intentions and improve
the vaccine uptake rate among adolescents.8 In addition,
socioeconomic variables that were linked to higher parental
acceptability to children vaccination, included female parents,
higher household income, and older age of child.9,10 These
psychological and socioeconomic factors were considered in
a comprehensive theoretical framework to examine the indi-
vidual and interactive effects aimed at increasing parents’
behavioral intentions.11,12
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From the perspective of research data sources, developing
countries and HPV emerging markets deserve attention, espe-
cially in rapidly changing regions.13,14 In contrast to the
plentiful literature on adolescent vaccination behavior in
developed countries, such as the United States,15 Germany,16

Greek,17 and United Kingdom,18 there are still few compre-
hensive examinations in the context of developing countries.

To address the lack of research and reduce parents’ hesi-
tancy to HPV vaccine uptake, the present study developed
a structural equation model of triple constructs (knowledge,
awareness, and intention) and collected questionnaire data
from Central China. Knowledge and awareness have been
independently shown to have a significant relationship with
the parental intention of adolescent HPV vaccination. In
addition to the above psychological factors, the questionnaire
also contains the following demographic items: adolescent age
and gender, parental age, gender and education level, annual
household income before tax. These variables are filled into
a unified theoretical model for cross-analysis to explore the
impact on HPV vaccination intentions.

The conceptual framework was modified from TAM
(Technology Acceptance Model)19,20 and knowledge, attitudes,
and practice (KAP).16,21 Three constructs form the core theo-
retical model: knowledge, consciousness, and intention (see
Figure 1). Five socioeconomic factors as disturbance variables
influence the relationship between the above constructs, such as
changing relationship strength or transforming positive corre-
lation and negative correlation. The following hypotheses were
constructed in the present study:

H1. Knowledge is positively related to parental awareness of
children HPV vaccination.

H2. Awareness is positively related to parental intention of
children HPV vaccination.

H3. Knowledge is positively related to parental intention of
children HPV vaccination.

H4. Socioeconomic factors are positively moderating the rela-
tionship between knowledge and awareness.

H5. Socioeconomic factors are positively moderating the rela-
tionship between awareness and intention.

H6. Socioeconomic factors are positively moderating the rela-
tionship between knowledge and intention.

(1) Knowledge (KN1-KN8) and Awareness (AW1-AW8)
are significant predictors of Intention (IN1-IN4).

(2) Awareness (AW) mediates the effects of Knowledge
(KN) on Intention (IN).

(3) Socioeconomic factors including five variables as fol-
lowing: Child Gender, Child Age, Parent Gender,
Parent Age, Income.

(4) Socioeconomic factors moderates the effects among
Knowledge, Awareness and Intention.

Results

Sample descriptive

The demographic analysis results for the parent participants are
shown in Table 1. More than 60% of the 925 parent participants
in our sample were parents of girls (61.8%), and nearly 60% of
the respondents were mothers (59.1%). As to the child age,
9–11 years (46.2%) were less than 12–14 years (53.8%). Over
one-third (41.1%) parent participants were aged 30–39 years,
and nearly half of them were aged 40–49 years, while only 10.1%
parent participants were older than 50 years. About one-fourth
(24.2%) reported the household income before tax was lower
than $15,000 per year.

In the present study, parents of female students have more
positive intention about the HPV vaccination than male stu-
dents’ parents (3.74 vs 2.80, p < 0.001). Parents of 12–14-years
old students have higher average scores in knowledge
(p = 0.006) and intention(p < 0.001) than that of 9–11-years
old students’ parents. From the gender of the parents, the
average score of the mother group on knowledge (p = 0.018)
and awareness (p < 0.001) was lower than that of the father
group, whereas the mother group was more positive at the
intentions (3.48 vs 3.23, p < 0.001). As to the parents’ age, the
elder parents (≥ 50 years) performed significantly better on
knowledge (p < 0.001) and awareness (p < 0.001) than the
other two subgroups. It is worth noting that the subgroup of
the elder Parents (≥ 50 years) have the lowest behavioral
intent (2.66), and it is significantly (p < 0.001) lower than
the subgroup of 30–39 years (3.58) and 40–49 years (3.36).
Annual household income is an important factor in determin-
ing the knowledge (p = 0.0017), awareness (p < 0.001), and
intention (p < 0.001) of adolescent parents for HPV vaccina-
tion. Parents of low-income families (annual household
income before tax <$15,000) have the poorest knowledge
(4.19), lowest awareness (3.94) and minimum intentions
(2.37) about HPV vaccination. The group of annual house-
hold income between $15,000-$29,999 got the highest scores
of knowledge and awareness, however, the parents of the
highest income families have the strongest intentions.

Reliability and validity

Table 2 summarizes the details of the Items, and the test results
of construct reliability and validity, including StandardizedFigure 1. Theoretical model.
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factor loadings (β), Cronbach’s alpha (α) and average variance
extracted (AVE) values. All Standardized factor loadings (β)
were above the recommended value of Hair (2012),22 and it
verifies the rationality of variables and structures. The values of
Cronbach’s alpha (α) are exceeded 0.85, which suggests good
convergent validity.22,23 The average variance extracted (AVE)
values of each construct are higher than 0.85, indicating that
the measurement model has good discriminant validity.24

Model fit indices, hypotheses testing, moderating effects
and mediating effects

The model fit indices are within the recommended values for
the theoretical requirements: CHI-QUARE = 439.135,

DF = 167, CHI/DF = 2.630 < 3, p-value = 0.000 < 0.05,
NFI = 0.974 > 0.9, IFI = 0.984 > 0.9, RFI = 0.970 > 0.9,
TLI = 0.981 > 0.9, CFI = 0.984 > 0.9, GFI = 0.952 > 0.9,
AGFI = 0.939 > 0.9, RMSEA = 0.042 < 0.05. These model fit
indices suggest that the model fits the data well, and the
relationships between constructs and variables in the theore-
tical model have been confirmed by the data.

The Structural equation analysis supports three theoretical
assumptions, and the results of hypotheses testing are sum-
marized as follows:

H1: t = 8.825; β = 0.298; p < 0.001. H1 was supported,
knowledge was considered as the positive determinant of
awareness.

Table 1. Demographic profile of participant(N = 925).

Items n %

Average score of Knowledge itemsa Average score of Awareness itemsb Average score of Intention itemsc

Mean SD p-valued Mean SD p-valued Mean SD p-valued

Child Gender 0.051 0.980 < 0.001***
Male (1) 353 38.2 4.41 0.93 4.31 1.36 2.80 0.83
Female (2) 572 61.8 4.28 1.02 4.31 1.19 3.74 0.90

Child Age 0.006*** 0.285 < 0.001***
9–11 years (1) 427 46.2 4.24 0.96 4.26 1.18 3.15 0.80
12–14 years (2) 498 53.8 4.42 1.00 4.35 1.32 3.57 1.08

Parent Gender 0.018** < 0.001*** < 0.001***
Male (1) 378 40.9 4.42 0.96 4.56 1.28 3.23 0.95
Female (2) 547 59.1 4.27 1.00 4.14 1.21 3.48 1.00

Parent Age < 0.001*** < 0.001*** < 0.001***
30–39 years (1) 380 41.1 4.24 0.96 4.31 1.24 3.58 0.96
40–49 years (2) 452 48.9 4.31 1.01 4.14 1.26 3.36 0.98
≥ 50 years (3) 93 10.1 4.83 0.84 5.16 0.95 2.66 0.75

Annual household income before tax 0.017** < 0.001*** < 0.001***
<$15,000 (1) 224 24.2 4.19 1.04 3.94 1.48 2.37 0.77
$15,000-$29,999 (2) 374 40.4 4.44 0.93 4.45 1.18 3.58 0.65
$30,000-$44,999 (3) 238 25.7 4.28 0.97 4.40 1.10 3.76 0.92
≥$45,000 (4) 89 9.6 4.36 1.08 4.44 1.19 4.06 0.98

aThe average scores of Knowledge items among groups (7-point Likert scale), including KN1 to KN8;
bThe average scores of Awareness items among groups (7-point Likert scale), including AW1 to AW8;
cThe average scores of Intention items among subgroups (7-point Likert scale), including IN1 to IN4;
dResults of the one-way ANOVA, ***p < .001, **p < 0.05.

Table 2. Cronbach’s alpha and confirmatory factor analysis.

Constructs Variables Corresponding Items βa αb AVEc

knowledge KN1 HPV will not be carried for life 0.870 0.952 0.712
KN2 The incubation period after HPV infection is up to 10 years 0.877
KN3 HPV will be infected repeatedly 0.849
KN4 There are at least 13 HPVs in the high-risk category, especially HPV-16 and HPV-18 0.860
KN5 HPV is one of the leading causes of cervical cancer 0.792
KN6 Cervical cancer is a very serious disease 0.862
KN7 HPV vaccine is an effective means of preventing cervical cancer 0.815
KN8 WHO recommends HPV vaccine to be part of the national immunization program 0.821

awareness AW1 My child may be infected with HPV in the future 0.862 0.962 0.76
AW2 Girls should receive all 3 HPV vaccinations within 6 months 0.848
AW3 It is also necessary for boys to uptake HPV vaccination 0.846
AW4 HPV vaccination is expensive but valuable 0.895
AW5 It is a responsibility of every parent to take their children HPV vaccinations 0.874
AW6 I am not worried about the side effects of HPV vaccination 0.881
AW7 The doctor advised my child to receive HPV vaccination 0.903
AW8 People who are important to me suggested that my child should receive HPV vaccination 0.865

intention IN1 I am highly willing to bring my child to uptake HPV vaccination 0.773 0.879 0.645
IN2 I intent to bring my child to receive HPV vaccination in the next year 0.785
IN3 I plan to take my child to complete HPV vaccination in the next year 0.848
IN4 I will recommend adolescent HPV immunization services to my friends 0.805

a: Standardized factor loadings (β). All items loading above 0.75 and had good reliability.
b: Cronbach’s alpha (α) is widely believed to indirectly indicate the degree to which a set of items measures a single unidimensional latent construct.
c: average variance extracted (AVE) values, which measure the average variance shared between a construct and its measures, and by calculating the correlations
between different constructs.25
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H2: t = 12.769; β = 0.426; p < 0.001. H2 was supported,
awareness was considered as the positive determinant of
intention.
H3: t = 11.225; β = 0.367; p < 0.001. H3 was supported,
knowledge was considered as the positive determinant of
intention.

Table 3 shows the result of moderating effects. On the path
of “Awareness < – Knowledge”, only “Parent Age” was the
significant moderator (p = 0.021). There were three moderators
significant influence on the path of “Intention< – Awareness”,
“Child Gender” (p = 0.046), “Child Age” (p = 0.004) and
“Parent Gender” (p = 0.043). On the path of “Intention< –
Knowledge”, only “Child Age” was a significant moderator
(p = 0.019).

The mediating effect testing result was showed in Table 4.
Total Effect (Z = 15.310), Direct Effect(Z = 12.692) and
Indirect Effect (Z = 7.600) were all significant, and “0” was
not included in the Bias-Corrected 95% CI and Percentile 95%
CI. The results showed that the awareness was a partial
mediator.

Discussion

As effectively way to prevent HPV infection, HPV vaccination
should result in higher coverage in adolescents, especially in
countries with large populations, such as China. It was after
2016 that the HPV vaccine for adolescents was introduced to
China, and the psychological explanation for parents to accept
it was very scarce. The socio-economic factors were found

have clear correlations with parents’ knowledge, awareness,
and intention of HPV vaccination in previous literatur.16,25

Educational interventions for adolescents and parents can
further increase parental knowledge about vaccination, send-
ing reminders of vaccination recommendations is an effective
way to raise parental awareness about vaccination, and pro-
viding tailor-made professional advice from doctors and
nurses in the clinic waiting room can decrease parents’ refusal
and delay to vaccinate their childre.1,8,20 However, there is
literature evidence indicated the cross-impacts among knowl-
edge, awareness, and intentions, and further research is
required on the psychological impact mechanisms of parents
on adolescent HPV vaccination. In addition, in most of these
cases, behavioral studies on HPV vaccination have focused on
samples from developed countries, while the results from
developing countries are insufficient.

To the best of our knowledge, our study is the first time
cross-intervention analysis on multiple psychological factors
and socio-economic factors, aiming at examining the key
variables determine the behavioral intentions of adolescent
parents regarding HPV vaccination. Moreover, the research
data were collected from four central cities in China and
provided a new and forward-looking analysis of the world’s
largest market for HPV vaccines. We found that teenagers’
parents have clear and enough knowledge and awareness of
HPV and vaccines, while most of them have low intentions.
The predecessor literature has paid attention to this point
and given some explanations. Leung & Law has assessed the
parental knowledge about HPV and vaccine among different
groups, and the level of education and household income of

Table 3. Moderating effects testing.

Paths
Moderators

awareness < – knowledge intention< – awareness intention< – knowledge

p-$132#value f VIJAYβ 1ð Þ VIJAYβ 2ð Þ p-$132#value VIJAYβ 1ð Þ VIJAYβ 2ð Þ p-$132#value VIJAYβ 1ð Þ VIJAYβ 2ð Þ
Child Gendera 0.184 0.25 0.35 0.046 0.19 0.37 0.854 0.49 0.45
Child Ageb 0.065 0.30 0.29 0.004 0.46 0.39 0.019 0.41 0.30
Parent Genderc 0.301 0.27 0.31 0.043 0.34 0.47 0.079 0.36 0.39
Parent Aged 0.021 0.28 0.31 0.562 0.50 0.60 0.266 0.39 0.76
Incomee 0.587 0.44 0.56 0.390 0.39 0.24 0.290 0.61 0.53

Each moderating variable was tested by two comparison groups as follows:
aChild Gender: (1) = “Male”, (2) = “Female”;
bChild Age: (1) = “9–11 years”, (2) = “12–14 years”;
c Parent Gender: (1) = “Male”, (2) = “Female”;
dParent Age: (1) = “30–39 years”, (2) = “≥ 50 years”;
eIncome: (1) = “<$15,000”, (2) = “≥$45,000”.
fp-value is the significance of the two comparison group models, and p < 0.05 is an acceptable criterion.

Table 4. Mediating effects testing of Awareness on the path “Intention< – Knowledge”.

Effectsa βb
Product of Coefficientsc

Bootstrapd

Resultg
Bias-Corrected 95% CIe Percentile 95% CIf

S.E. Z lower upper lower upper

Total Effect 0.444 0.029 15.310 0.387 0.502 0.386 0.502 Partial Mediation
Direct Effect 0.330 0.026 12.692 0.280 0.383 0.279 0.381
Indirect Effect 0.114 0.015 7.600 0.087 0.147 0.086 0.145

aEffects include Total Effect, Direct Effect, and Indirect Effect. The significance test for each Effect includes three criteria: the absolute value of Z should be greater
than 1.96; “0” is not included in Bias-Corrected 95% CI and Percentile 95% CI.

bβ: Regression weight estimate.
cS.E.: standard error, Z: The Z-value of Sobel Test, Z = β/S.E.
d4,000 Bootstrapping samples.
e95% bias-corrected confidence interval, and not including “0” is significant.
f95% percentile confidence interval, and not including “0” is significant.
gTotal Effect, Direct Effect and Indirect Effect are all significant, then the type is Partial Mediation.
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respondents was examined as positive impact factor.16,21

Awareness to adolescent HPV vaccination was somewhat
higher among female, better-educated parents, and those
aged 35–45 year.16 Attitudes and practices are considered
to be mediated by socioeconomic factors. However, most of
these studies are based on univariate association analysis and
cannot explain the determinants and mechanisms that influ-
ence parental behavioral intentions. The present study found
that knowledge is a positive factor affecting awareness, and
knowledge and awareness together determine pare-
ntal behavioral intentions to adolescent HPV vaccination.
Furthermore, awareness acts as a partial mediator to
strengthen the influence from knowledge to intention. This
result better explains why knowledge has a positive impact
on intentions but cannot determine it linearly. Under the
mediation of awareness, knowledge has a stronger effect on
intention. This result has implications for the promotion of
HPV vaccination in adolescents in practice, and the strategy
is to promote parents’ knowledge, awareness and intention
simultaneously.

In the current study, girl’s parents are more likely to turn
awareness into behavioral intentions than the boy’s parents if
they have the approximate awareness of HPV and HPV vac-
cination (0.37 vs 0.19, p = 0.046). However, adolescent gender
does not significantly affect the other paths: knowledge to
awareness and knowledge to behavioral intentions. Previous
studies have noted that the girls’ parents have a higher will-
ingness to have their children vaccinated with HPV. After all,
girls are the direct victims of HPV infection.3,26 In most
studies of parents and health care providers, priority is given
to girls, not boys.27,28 But further research is needed to exam-
ine the psychological factors that lead to this outcome. The
results of this study suggest that the determining factor for the
stronger intentions of girls’ parents is not knowledge but
awareness. One possible reason is that the girls’ parents get
more awareness about the serious consequences of HPV
infection, and thereby promoting their positive willingness.

Comparing with parents of junior middle school students
(aged 12–14), parents of primary school students (aged 9–11)
have higher possibilities to translate knowledge (p = 0.004) and
awareness (p = 0.0019) into intentions, while the differences in
the path of “knowledge–> awareness” between them are not
significant. Parents of junior middle school students who parti-
cipated in the survey were less willing to take their children HPV
vaccine than parents of primary school students, which are con-
trary to our expectations and previous studies. For example,
a survey conducted in theUnited States showed that themother’s
intention to vaccinate her daughter under the age of 13was lower
than the intention of vaccinating her 13–18 daughter.29 The
likely reason is that the Chinese parents of the younger students
paymore attention to the child’s physical health, and strengthen-
ing their intention of HPV vaccination. However, the parents of
middle school students should concern about the child’s rebel-
lious behavior and learning performance.30,31 In addition,
because most vaccinations are implemented before the age of 6,
parents of juniormiddle school students aremore likely to ignore
vaccination among their adolescents. This also shows that educa-
tion and reminders for parents of junior middle school students

are necessary, and they are encouraged to assign some awareness
to the child’s physical health and vaccinations.

For adolescent HPV vaccination, mothers are more sup-
portive than fathers. Of a survey of 8832 mothers completed
in the United States, 48% of mothers plan to vaccinate their
daughters with HPV vaccine if children were 9–12-years, 68%
if she were 13–15-years, and 86% if she were 16–18 years
old.32 The current findings agree with previous findings, and
mothers expressed a stronger willingness to protect their
children from disease through HPV vaccination. Regarding
parents’ cognitive differences in HPV vaccination, previous
studies have also shown that parental acceptance is associated
with fewer perceived impairments, susceptibility to HPV, and
physician suggestion.33 Males have higher acceptance (74%-
78%) of the HPV vaccine to prevent cervical cancer and
genital warts, but the vaccination rate is low (10.7%).29

Overall, the current findings further suggest that the mothers
will be significantly stronger than fathers in the process of
turning vaccination awareness into intention, and the mediat-
ing effect explains why the mother has a higher intention.
These results may be easily targeted as mother-focused ado-
lescent vaccination interventions. For example, health service
providers should be effort to provide health education to
mothers about vaccination safety and efficacy, and always
remind mothers to pay attention to the vaccination schedule.

Regarding Chinese parents’ intention of adolescent HPV
vaccination, the parental age act as a moderator significantly
enhancing the path from knowledge to awareness, and older
parents have higher loading. From a demographic perspec-
tive, older parents have higher knowledge and awareness
about HPV vaccination than younger parents. Under the
above dual influence, the intention of HPV vaccination for
adolescents is significantly stronger among older parents.
Parents who are older-age or with at least one Medical
worker in the family, will be significantly more knowledge-
able and higher willingness.34 Healthcare providers were
more willing to recommend HPV vaccines to older parents
of adolescent.29 There is no school-based HPV vaccination
program in China, and it is only available to young people
when they are accompanied by their parents to the hospital’s
vaccination center. Doctors do not have sufficient time and
opportunity to recommend HPV vaccination to parents, so
they need to target specific groups of people, such as older
parents, mothers, and girls’ parents.

HPV vaccination is not included in China’s national
immunization program, so vaccinators are required to pay
about $1,000 at their own expense. For most Chinese families,
$1,000 is a considerable expenditure. The cost of vaccination
will affect the patient’s perceived usefulness and perceived
ease of use. For example, most of the people who with higher
education and higher incomes likely to approve that “influ-
enza is severer than a bad cold” and “it is likely to develop
into pneumonia”, and these people are also strongly worried
about the outbreak of influenza.35 From the demographic
perspective, parents from the low-income group (annual
household income before tax <$15,000) had significantly
lower average scores on knowledge, awareness, and intentions
about HPV vaccination than the other three groups, which
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confirmed the important impacts of family income and vac-
cination costs on parental psychological perception.
Interestingly, new findings come from subgroup comparisons:
household income is not a significant moderator in structural
equation models, from knowledge to consciousness, from
awareness to intentions, or from knowledge to intentions.
The possible reason is that parents from the low-income
group have insufficient knowledge, low awareness and weak
intentions, while high-income parents have the strong percep-
tion in all the above three aspects, so income does not
strengthen or weaken the relationship among constructs.

Our findings show the practical implications for policymakers,
CDCs, and vaccine manufacturers to collaborate with a view to
increaseHPV vaccination coverage in China. The results highlight
the importance of adolescent parents’ knowledge and awareness
about HPV vaccination, which is psychological factors determin-
ing the vaccination intentions. Policymakers should provide par-
entswith abundant knowledge in public places such as schools and
communities, especially regarding the serious consequences of
HPV infection and the safety of HPV vaccines. The CDC should
reminder adolescent parents about the HPV vaccination schedule
by integrated ways (such as websites, telephones, and emails) to
raise their awareness. Vaccine producers and immunization ser-
vice providers should focus on key populations and provide effec-
tive health education to improve their vaccination intentions. Key
populations include parents of girls aged 9–11, mothers of teen-
agers, and parents in high-income families. It is noteworthy that
even parents have a strong vaccination intention for adolescents,
while they will not certainly vaccinate their children. Vaccination
service providers need to increase accessibility of vaccination
services and reduce the total expenditures. In addition, the privacy
of vaccinators should be well protected.

The strengths of this study include a large sample of emerging
potential markets for HPV immunization, then cross-analysis
among psychological factors and socioeconomic factors. These
new data and results will provide theoretical support for improv-
ing the coverage of HPV vaccination among Chinese adoles-
cents. The limitations of this study include its cross-sectional
design, which prevents us from assessing the temporal relation-
ship between HPV vaccination intentions and parental knowl-
edge and awareness. Second, participants were all from urban
cities, and the samples from rural areas were not collected
because of lacking in validity. In the future, parents in rural
areas will improve their HPV awareness and the cross-regional
comparative studies should be conducted. In addition, since
HPV vaccination was introduced to China only two years ago
and vaccinated samples were unavailable. So, this study only
analyzed the relationship between knowledge, awareness and
intention, the impacts of these factors on actual vaccination
behavior were not discussed. For this subject research in main-
land China in the future, it is best to include this information in
case of enough samples.

Conclusion

China is a huge potential market for 9–14 adolescent human
papillomavirus (HPV) vaccination, and their parents’ knowl-
edge and awareness of HPV vaccination are important factors
determining vaccination intentions. The empirical findings

conducted on four cities in central China are partly consistent
with previous studies, parents who have more knowledge
about HPV will stronger intent to vaccinate their children
with HPV, and health educations about HPV and HPV vac-
cination are necessary for adolescent and their parents. The
important new findings are that awareness is a significant
mediator that positively reinforces the influence from knowl-
edge to behavioral intentions. In addition, socioeconomic
factors are significant moderators, including the child’s gen-
der and age, parental gender and age, and family income. To
improve the acceptability of HPV vaccination among Chinese
adolescents, policymakers should develop positive strategies
to parents of teenagers.

Methods

Participants

This cross-sectional study surveyed parents of adolescents
(9–14 years) from June 2016 to August 2017 by self-
administered questionnaire. Surveys were conducted in eight
primary schools and eight junior high schools in four cities of
Central China, Changsha, Wuhan, Xiangtan and Yongzhou.
The admission age of elementary schools is 6 years old, and
pupils in grades four to six are 9–11 years old. The enrollment
age of junior middle school is 12 years old, and the junior
middle school students are 12–14 years old. The respondents
were selected using a random sampling approach based on
student ID number. Parents are required to complete
a questionnaire and submit it to the investigation team in
two days. To facilitate the ongoing participation of parents,
the investigators provided a stationery as a reward. The survey
team invited 1,200 parents to participate, and 1,108 parents
were eligible and completed the survey. We excluded respon-
dents who did not hear about HPV knowledge, and even-
tually, 925 data consisted analytic sample. All participants
signed a written informed consent form prior to entering
the study.

Measures

A self-administered questionnaire was initially developed in
English by a native translator and then translate it into
Chinese. Modified from previous literature, the questionnaire
included four parts and 25 items. The textual expression is
modified to be more colloquial and some obscure terms are
replaced by everyday language, and by this way to eliminate
ambiguity. To examine the validity of each construct, a pilot
test with 50 respondents was conducted and one item was
removed. The questionnaire consists of the following four
parts:

Part 1 is socioeconomic information and includes five
items: child gender, child age, the gender of the parent who
filled out the questionnaire, the age of the parent who filled
out the questionnaire, annual household income before tax.

Part 2–4 are items of behavioral intentions and measured
by the Likert 7-level scale (1 = strongly disagree; 7 = strongly
agree). Eight items are included in part2 to survey the
respondents’ knowledge about child’s HPV vaccination:
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“KN1: HPV will not be carried for life”; “KN2: The incuba-
tion period after HPV infection is up to 10 years”; “KN3:
HPV will be infected repeatedly”; “KN4: There are at least 13
HPVs in the high-risk category, especially HPV-16 and
HPV-18”; “KN5: HPV is one of the leading causes of cervical
cancer”; “KN6: Cervical cancer is a very serious disease”;
“KN7: HPV vaccine is an effective means of preventing
cervical cancer” and “KN8: WHO recommends HPV vaccine
to be part of the national immunization program”.16,21

Part3 includes eight items on respondents’ awareness about
child’s HPV vaccination: “AW1: My child may be infected with
HPV in the future”; “AW2: Girls should receive all 3 HPV
vaccinations within 6 months”; “AW3: It is also necessary for
boys to uptake HPV vaccination”; “AW4: HPV vaccination is
expensive but valuable”; “AW5: It is a responsibility of every
parent to take their children HPV vaccinations”; “AW6: I am
not worried about the side effects of HPV vaccination”; “AW7:
The doctor advised my child to receive HPV vaccination” and
“AW8: People who are important to me suggested that my
child should receive HPV vaccination”.25,36

Part4 includes four items on respondents’ intention about
child’s HPV vaccination: “IN1: I am highly willing to bring
my child to uptake HPV vaccination”; “IN2: I intend to bring
my child to receive HPV vaccination in the next year”; “IN3:
I plan to take my child to complete HPV vaccination in the
next year” and “IN4: I will recommend adolescent HPV
immunization services to my friends”.17,37

Statistical analysis

The three-step method recommended by Baron and Kenny
(1986) was used to analyze the data. The first step is the demo-
graphic analysis, and statistical comparisons weremade based on
the socioeconomic groups of the participants. Indicators such as
quantity accumulation, p-value, ratio, mean, and standard error
are commonly used, and SPSS 22.0 for Windows is the analysis
software. The second step is to measure the validity of the data,
Cronbach’s alpha, confirmative factor analysis, and average var-
iance extracted (AVE) values were used to test the reliability of
the scales. Cronbach’s alpha analyses were conducted for the
purpose of determining the consistency of continuous variables
and ordered categorical variables, and the threshold value is
α > 0.26,38 Confirmatory factor analysis (CFA) was performed
on each construct, and the acceptable factor loading should be
greater than 0.5.22,24 Average variance extracted (AVE) was used
to examine convergence validity, and the acceptable AVE is
greater than 0.5.22,39 The final step is to test the proposed
model and hypotheses. Unlike linear regression or ANOVA,
the structural equation model can simultaneously measure the
interaction between multiple independent variables and latent
variables. Therefore, the overall fit of the structural equations
must also be validated, and it was tested by criteria are as follows:
CHI/DF< 3, p-value< 0.05, NFI> 0.9, IFI> 0.9, RFI> 0.9,
TLI> 0.9, CFI> 0.9, GFI> 0.9, AGFI> 0.9, RMSEA< 0.8.23,24,40

To test moderating effects and mediating effects, Bootstrapping
method was used, and the statistical tests were based on the two-
tailed with 95% confidence intervals (CI).41 In the mediation

effect analysis, the data was extracted into two comparison
groups based on each moderating variable. Child Gender:
“Male” and “Female”; ChildAge: “9–11 years” and “12–14 years”;
Parent Gender: “Male” and “Female”; Parent Age: “30–39 years”
and “≥ 50 years”; Income: “<$15,000” and “≥$45,000”. The
structural equations of the two sets of data were compared and
the results were p-values, and p < 0.05 is an acceptable criterion.
Guided by the recommendations of Baron and MacKinnon,42

the mediating effect testing as the following three steps: Sobel
test, the two-tailed test by bias-corrected confidence interval and
percentile confidence interval based on Bootstrapping samples.
Effects include three types: Total Effect, Direct Effect, and
Indirect Effect. The significance test for each effect includes
three criteria: the absolute value of Sobel-Z should be greater
than 1.96; “0” is not included in Bias-Corrected 95% CI and
Percentile 95% CI. The Total Effect and Indirect Effect are
significant, which is the prerequisite for mediating analysis. If
the Direct Effect is also significant, then themediator is a “Partial
Mediation”; otherwise it will be a “Complete Mediation”.
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