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Abstract

Background: Rapidly urbanizing communities in middle income countries could be sources of
vaccine hesitancy, and could create hot spots of low vaccination coverage. This study characterizes
vaccine hesitancy in Shanghai and identifies disparities in vaccine safety and efficacy concerns by
residency status — a marker for recent migration into the city.

Methods: Parents of children <18 years old from immunization clinics in Shanghai were enrolled
in summer 2019, with the data analyzed during winter 2019-2020. The paper questionnaire used
the Parental Attitudes towards Childhood Vaccines (PACV) scale, which included questions about
vaccine safety and efficacy concerns. The primary independent variable was residency — whether
an individual was a Shanghai local or a recent migrant (i.e. non-local). Linear regression models
assessed the relationship between residency and vaccine safety and efficacy concerns.
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Results: Among 1,021 participants, two-thirds (65.4%) had local residency, and the remainder
were urban non-locals (13.1%) or rural non-locals (21.5%). A majority of parents expressed
concerns about vaccine side effects (73.8%), vaccine safety (63.9%), and vaccine effectiveness
(52.4%). Compared to locals, rural non-locals were more concerned about vaccine side effects (B:
0.26, 95% CI: 0.07, 0.46), vaccine safety (B: 0.42, 95% CI: 0.19, 0.65), and vaccine effectiveness
(B: 0.37,95% CI: 0.16, 0.58).

Conclusion: Differences in vaccine hesitancy by residency could lead to geographical and
sociodemographic disparities in vaccination coverage and outbreaks of vaccine-preventable

disease.
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INTRODUCTION

Although vaccination is a cost-effective strategy for reducing morbidity and mortality from
many infectious diseases,2 countries face problems in financing vaccination programs,3#4
equitably distributing vaccines on time,® and maintaining high demand for the vaccines.®

It is particularly important to sustain high vaccination coverage among domestic migrants —
individuals moving within a country and particularly from rural to urban areas.” Because of
their increased mobility, migrants may be more likely to be reservoirs of disease.8 Migrants
may have a different socioeconomic background than locals, they may have different
experiences with disease, and they may have had less access to health services in their
location of origin. Migrants also may be part of a growing middle class that is increasingly
obtaining health information online rather than from traditional sources such as their
primary care doctor or other medical authority.?

As an upper middle-income country,10 China faces unique challenges in promoting vaccines
and maintaining high vaccination coverage. It has the world’s second largest annual birth
cohort of 14.65 million babies,11 and has the single greatest contemporary internal
population migration underway of any country globally. Between 2008 and 2018, the
population living in urban areas increased from 624 million to 831 million.12 This migration
involves non-locals or migrants, also referred to as the floating population in some contexts,
moving into cities from poorer, rural, more agrarian areas, although there are also
individuals moving between urban areas in the country. In China, many social services and
government entitlement programs are limited to individuals with local residency only, but
immunizations are provided to Chinese citizens without regard to their residency.13 China
has a robust publicly-funded immunization system which has maintained high vaccination
coverage, especially in cities, and even among the non-local population.1* Although there
are some differences across provinces, China provides most pediatric vaccines that are
recommended by the World Health Organization!® for free to citizens. These vaccines are
mandatory for school entry. For example, by 6 months, children in Shanghai will have
received 3 doses of hepatitis B vaccine, 1 dose of bacillus Calmette-Guérin, 3 doses of
inactivated or oral polio vaccine, 3 doses of diphtheria-tetanus-acellular pertussis vaccine,
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and one dose of meningococcal polysaccharide vaccine.8 However, non-locals are less
likely to be willing to receive certain vaccines,” and their knowledge about vaccines and
health literacy are relatively low.18 How vaccine hesitancy and concerns about vaccines vary
between locals and non-locals is less well known.

Chinese parents have also increasingly voiced serious concerns about vaccination. Vaccine
hesitancy is a global phenomenon, defined as the “delay in acceptance or refusal of vaccines
despite the availability of vaccination services.”1? Vaccine concerns in China include the
growing number received at one time, vaccine administration at young ages, and perceived
effectiveness and safety.%16 Concerns about vaccine quality, safety, and effectiveness are
present throughout the world. In one study of individuals from multiple low- and middle-
income countries, perceived vaccine safety and effectiveness were the two most important
contributors to the intention to receive an influenza vaccine.2° China overall has a robust
infrastructure for surveilling adverse events following immunization.2! Notably, several
vaccine safety or quality events related to vaccine production, procurement, and
transportation in China, such as the distribution of expired vaccines or saline products
instead of vaccines,?2 have received widespread media attention.

It is important to consider whether there are demographic groups which have more positive
or more negative attitudes towards vaccination. Understanding demographic differences in
vaccine concerns can highlight the existence of geographic areas with low vaccination
coverage and greater risk for outbreaks of vaccine-preventable diseases.23 Moreover, this
information can inform targeted health communications. This study’s aims are to
characterize vaccine hesitancy in Shanghai with a focus on concerns about vaccine safety
and efficacy, and to identify disparities in vaccine hesitancy by residency status and other
sociodemographic groups.

METHODS

The data were collected in Shanghai, China, between May and July 2019. The study was
analyzed between November 2019 and March 2020.

Study population

This study used a two-stage selection procedure. We randomly sampled forty townships
based on the size of their population according to the 2010 Census. All districts in Shanghai
were included except Chongming, a less-populated island district relatively far away from
the city center. Within each township, parents at immunization clinics were one sampling
frame. The immunization clinic typically services children <5 years, and mostly under <2
years given the immunization schedule. To increase enrollment of parents of older children,
an elementary school, middle school, and/or high school was selected at 25 townships.
These immunization clinics and schools were the locations for a convenience sample of
parents. The eligibility criterion was having a child <18 years old. Parents with more than
one child could be included as long as one of the children was <18 years old.

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wagner et al.

Page 4

Questionnaire and derived variables

Outcome

The questionnaire was in simplified Chinese (Mandarin). Participants responded to written
questions about their sociodemographic background, including age, sex, educational history,
monthly family income, and child’s age. Participants provided information about their
residency and urbanicity. Residency refers to the family’s registered location, which we split
into three categories: Shanghai locals, non-locals from other urban areas, and non-locals
from rural areas. Urbanicity refers to where the family is actually living whether the urban
core of Shanghai or suburban districts.

Parents also answered a question about if a child of theirs had ever had an adverse reaction,
and they could respond “yes” or “no” based on self-report.

The main outcome of vaccine hesitancy in this study came from the 15-item Parental
Attitudes towards Childhood Vaccines (PACV) scale.24 The original English scale was
translated into Mandarin Chinese and back translated to English. In the original survey
which was tested in the US, the scale was divided into three domains: general attitudes,
safety and efficacy, and vaccination behaviors. The questions that are part of each scale, and
their Chinese translations, are in Supplementary Table 1. There were several different types
of responses across the questions.24 In the original scale used in the US,24 the response scale
simplifies into three categories: a point value of 0 referred to those responses most confident
and least hesitant about vaccines, and 2 for those responses associated with the most
hesitancy about vaccines. A score of 1 was for intermediate responses. In the original
formulation of the scale in the US, items within a domain were summed and the sum
dichotomized into those hesitant or not (Supplementary Table 2).

An exploratory factor analysis (EFA) characterized the relationships among items in the
sample from Shanghai (Supplementary Table 3), and to identify if the factors/domains were
the same as the original US scale. Two possible domains largely but not entirely mapped to
the original scale’s domains “general attitudes” and “safety and efficacy.” The relationship
between the US and Shanghai domains are in Supplementary Table 3.

The analysis presented in this study focuses on three of the four items within the outcome of
“safety and efficacy.” The three questions are: v11 “How concerned are you that your child
might have a serious side effect from a shot?”, v12 “How concerned are you that any one of
the childhood shots might not be safe?”, and v13 “How concerned are you that a shot might
not prevent the disease?” The fourth item, v10 “It is better for children to get fewer vaccines
at the same time” did not strongly map onto the same factor in the Shanghai study. All three
items’ responses were on a 5-point Likert scale from “not at all concerned” to “very
concerned.” Individuals who were somewhat or very concerned, i.e., who were “hesitant” in
the original coding scheme, were described as expressing concern about side effects, safety,
or vaccine effectiveness, respectively.
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Statistical analysis

The descriptive analyses includes the proportion of individuals who were hesitant in each of
the items of the PACV scale overall and by residency group. The significance in differences
across residency group comes from the Rao-Scott Chi-square test. The p-values were
adjusted for multiple (15) tests through the Holm-Bonferroni method.

A multivariable analysis assessed the relationship between sociodemographic characteristics
and more safety and effectiveness concerns, with three separate models for each item. The
confounders were added into the model based on a priori considerations from past literature
using the PACV.25:26 Past literature has adjusted for parental age, education, income,
education, and number of children.25:26 The original 5-point Likert scale was the outcome in
a linear regression model,2” after the model was evaluated for normality of residuals and
homoscedasticity.

To explore whether the slope of the relationship between independent variables and the three
items differed, a new dataset was created with three observations per person, with each
observation’s outcome being a different item. In this model, an interaction term specifying
the original item and each independent variable assessed significance of the slope
differences.?8

All analyses included weights based on the sampling scheme. Clustering was based on
township and the sampling frame (school vs clinic). All analyses were conducted in SAS
version 9.4 (SAS Institute, Cary, NC).

To enable comparisons to other research using the original PACV scales, findings using the
original PACV scale and subdomains are in Supplementary Tables 2 and 4.

Ethical approval

The study was approved by the Health Sciences and Behavioral Sciences Institutional
Review Board at the University of Michigan (#HUMO00155864) and the Shanghai Center for
Disease Control and Prevention Ethical Review Committee (#2019-17). Parents selected at
an immunization clinic or school were given an informed consent form. Parents provided
signed informed consent prior to starting the paper questionnaire.

RESULTS

A total of 1,183 individuals in Shanghai were approached to participate in the survey. Of
these 66 refused to participate and 76 started but did not complete the survey, yielding a final
sample size of 1,041 (88.0%). Subsequently, we excluded 20 grandparents who had been
included, leading to a final sample size of 1,021.

The distribution of the sample’s demographic characteristics is shown in Table 1. About
two-thirds (65.4%) had local residency, and the rest were urban non-locals (13.1%) or rural
non-locals (21.5%). Less than one-third (29.8%) of the sample lived in urban districts, with
the rest in suburbs. The population as a whole had high levels of education: about half of
respondents (48.2%) had a bachelor’s degree or a graduate degree (4.5%). Less than one-
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fourth only had a high school education (12.3%) or less (12.2%). Most parents indicated that
their child had not experienced an adverse reaction following vaccination. (89.1%). Several
characteristics varied by urbanicity: compared to locals, rural non-locals had larger families
(P=0.0024), spent less time in Shanghai (P<0.0001), had lower monthly income and lower
levels of education (both P<0.0001), and were younger parents (P<0.0001)

Responses to the individual items that make up the PACV scale are shown in Table 2. In
total, 42.5% of the sample mentioned delaying a vaccine and 11.5% mentioned not getting a
vaccine for reasons other than illness or allergy. A majority of parents expressed concerns
about vaccine side effects (73.8%), vaccine safety (63.9%), and vaccine effectiveness
(52.4%). Other questions with commonly expressed hesitant views above 20% included
parents delaying vaccination (42.5%), preferring child to not be co-administered multiple
vaccines (42.0%), concerns about the number of shots (31.7%), and an overall rating of
vaccine hesitancy (20.8% identified as hesitant).

Some item responses varied by residency (Table 2). Rural non-locals were more likely to
believe that not following the recommended schedule was a good idea (34.1%) compared to
urban non-locals (11.2%) or locals (14.1%) (P=0.0003). Rural non-locals were also more
concerned about side effects (86.7%, P=0.0495) and that the vaccine might not prevent
disease (62.9%, P=0.0250) compared to their counterparts (among locals 71.0% and 49.3%,
respectively).

The multivariable models focused on vaccine safety and efficacy concerns (Table 3).
Compared to locals, rural non-locals were more concerned about vaccine side effects (p:
0.26, 95% CI: 0.07, 0.46), vaccine safety (B: 0.42, 95% CI: 0.19, 0.65), and vaccine
effectiveness (B: 0.37, 95% CI: 0.16, 0.58). The intercept was significantly different across
the three models (P=0.0047), indicating that there were more concerns about side effects (p:
3.81) then vaccine effectiveness (B: 3.26), but otherwise there were no differences in the
slopes of each model.

DISCUSSION

Rapid urbanization in China and other middle-income countries has created a group of
migrants whose experiences and backgrounds are different from locals and may
differentially impact their confidence in vaccines and their vaccine uptake. In this cross-
sectional study of vaccine hesitancy in Shanghai, China, parents expressed hesitancy largely
in terms of perceived vaccine safety and efficacy, and with regard to the expanding schedule
of recommended vaccines. Generally, those holding a non-local (vs local) residency were
found to be more hesitant which could potentiate spatial clustering of under-vaccinated
children and lead to greater vaccination heterogeneity within the city. Vaccine hesitancy
results from individual/group, vaccine-specific, and contextual influences.2%:30 This study
examines one dimension of contextual influence (residency status), and individual
influences, i.e., perceived risks and benefits of vaccination.3!

Previous studies have also investigated differences in vaccination status and attitudes by
residency in China. Uptake of routinely provided, free immunizations is relatively high
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across residency groups,32 although there are more differences in coverage of vaccines that
require payment.14 Even though currently there are not large observed differences in vaccine
coverage, studies have shown differences in vaccine attitudes. A previous study using the
World Health Organization (WHO) Strategic Advisory Group of Experts on Immunization
(SAGE) Vaccine Hesitancy Scale found that rural non-locals also had less confidence in
vaccines than locals.33

There are several possible reasons that residency may relate to vaccine hesitancy. Individuals
in this study came from three different categories: locals, urban non-locals, and rural non-
locals. Rural non-locals were the most socioeconomically disadvantaged group, with the
lowest income and educational attainment. Urban non-locals, on the other hand, were as a
whole more socioeconomically advantaged than locals. These differences in this study
probably speak to reasons for migration. Non-locals in China predominantly move into new
regions for economic opportunities.34 Past research has also shown a U-shaped relationship
between economic livelihood and likelihood of migration, in that the individuals who
migrate into new areas are among the poorest or the wealthiest in their original hometown.3°
In summary, these differences between non-local groups speak to the need for health care
workers and vaccination providers to understand the background of their patient families and
realize that migrants from rural areas may have more concerns about vaccinations, which
could translate hesitancy into following the recommended vaccination schedule. Without
addressing these issues, there could be substantial spatial patterning of vaccination uptake
that results from these beliefs, particularly as non-locals cluster together. According to the
2019 Shanghai Statistical Yearbook, non-locals mainly cluster in some suburban districts.36

This study has found that an overwhelming concern of local and non-locals parents is related
to vaccine safety. Other studies have also echoed this point. A study of mothers in four low-
and middle-income countries found that perceived vaccine safety was one of the most
important factors related to intent to vaccinate their child against influenza.2® Another set of
surveys in different low- and middle-income countries found that concerns about adverse
events after pediatric immunizations were common in mothers.37 Moreover, beliefs about
vaccine safety were strongly associated with intent to receive a seasonal influenza vaccine in
Hong Kong,38 and human papillomavirus vaccines in a systematic review3°. Vaccine
hesitancy is prominent in other east Asian countries. For example, studies in South Korea%®
and Japan®! have revealed substantial concerns about vaccine safety.

Perceptions of safety and effectiveness were linked in this study. Improving perceptions of
vaccine safety could also influence other beliefs regardless of residency status. Many people
hold to an affect heuristic in which they believe that medical interventions that are more
effective are less risky, and if they believe an intervention is not very effective, they will also
think it to be relatively risky.*243 This explains how perceived vaccine safety and efficacy
are inextricably linked. Interventions that effectively target beliefs about vaccine
effectiveness, can also impact beliefs about vaccine safety and vice versa.

Past research has shown that successful interventions employ multiple strategies.** For
example, individual/group targets would include increasing knowledge of vaccines and
enhancing social norms of immunizations. Vaccine-specific issues, like increasing
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convenience of access to clinics, and contextual issues, like mandating vaccines or engaging
influential leaders are other settings for addressing vaccine hesitancy. Past research has
shown that rural non-locals in China have a relatively high amount of trust in government
authorities,* but individuals from rural areas use health services less often,46 probably as a
result of lower income, different insurance coverage, and inconvenient service hours.
Because the government provides many routinely administered pediatric immunizations to
children regardless of their residency, vaccine promotions in rural populations could
positively focus on the role of the government. It also is important to consider China-specific
issues, including recent scandals on vaccine quality*” and decreased trust in the government
in some sectors.*8

Vaccine concerns may change in the future depending on which vaccines are added to the
routine immunization schedule. People’s perception of the threat of a disease could relate to
their knowledge of the disease and could influence vaccine hesitancy, in turn. Chinese
companies have developed vaccines for diseases of local epidemiological importance, such
as hepatitis E49°0 and hand, food, and mouth disease®!. These vaccines may be more
relevant to non-locals who may be at higher risk because they more frequently travel and
visit rural areas. Currently, in Shanghai, these vaccines are not freely provided, and
increased vaccine hesitancy in rural non-locals could limit their uptake in this high risk
group. There could be lower coverage in rural non-locals because of cost of the vaccines,
and greater concerns over vaccine safety and effectiveness in general.

Strengths and limitations

This study used a sample of parents from nearly all districts of Shanghai, and included
parents of diverse age ranges, and whose children varied in age. However, there are
limitations. This study includes a convenience sample from immunization clinics and
schools, meaning that the sample may be biased towards individuals who are more health
conscious and of higher socioeconomic status. The inclusion of schools could have limited
participation of non-locals, and is shown in fewer non-locals having older children. Nine
years of schooling is mandatory in China, but non-locals often send their children to school
in their home province because of regulatory difficulties in Shanghai.>2 As a cross-sectional
study, we were unable to assess the relationship between vaccine hesitancy and actual
vaccination uptake, but plan to collect this information in future studies.

Conclusions

Maintaining community demand for vaccination is a key component of disease control
efforts, especially in low- and middle-income countries where the burden of vaccine
preventable diseases has historically been greater.® However, as the rates of infectious and
vaccine-preventable disease fall in these countries, as they have in China,>3:54 perceptions of
vaccination necessity become increasingly decoupled from the actual experience of disease.b

In this sample of parents in Shanghai, we found that there was substantial concerns about
vaccine safety and efficacy, and that these concerns were greater in some demographic
groups, notably among certain non-locals who originally came from rural areas. Differences
in vaccine hesitancy by residency could lead to geographical disparities in vaccination
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coverage and a greater risk for outbreaks of vaccine-preventable disease. Health education,
focused on vaccine safety and efficacy, could be targeted to certain groups with more
hesitancy, like non-locals and people living in suburban areas.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

We appreciate the work of the immunization clinic doctors who opened up their clinics for us.

REFERENCES

1. Pan X-F, Griffiths UK, Pennington M, Yu H, Jit M. Systematic review of economic evaluations of
vaccination programs in mainland China: Are they sufficient to inform decision making? Vaccine.
2015;33:6164-6172. doi:10.1016/j.vaccine.2015.09.081 [PubMed: 26435189]

2. Maurer KA, Chen H-F, Wagner AL, et al. Cost-effectiveness analysis of pneumococcal vaccination
for infants in China. Vaccine. 2016;34(50):6343-6349. doi:10.1016/j.vaccine.2016.10.051
[PubMed: 27810315]

3. Yu H, Yang W, Varma JK. To save children’s lives, China should adopt an initiative to speed
introduction of pneumonia vaccines. Heal Aff. 2012;31(11):2545-2553. doi:10.1377/
hlthaff.2011.1272

4. Zhuang J-L, Wagner AL, Laffoon M, Lu Y-H, Jiang Q-W. Procurement of Category 2 Vaccines in
China. Vaccines (Basel). 2019;7(3):97. doi:10.3390/vaccines7030097

5. Masters NB, Wagner AL, Boulton ML. Vaccination timeliness in low- and middle-income countries:
a systematic review of the literature, 2007-2017. Hum Vaccin Immunother. 2019;15(12):2790-
2805. doi:10.1080/21645515.2019.1616503 [PubMed: 31070992]

6. Nichter M Vaccinations in the third world: a consideration of community demand. Soc Sci Med.
1995;41(5):617-632. [PubMed: 7502096]

7. Hall BJ, leng Leong T, Chen W, Hall BJ, leng Leong T, Chen W. Rapid Urbanization in China In:
Galea S, Ettman CK, Vlahov D, eds. Urban Health. New York: Oxford University Press; 2019:356—
361. doi:10.1093/0s0/9780190915858.003.0038

8. Wang L, Zeng G, Lee LA, et al. Progress in Accelerated Measles Control in the People’s Republic
of China, 1991 — 2000. J Infect Dis. 2003;187(Suppl 1):S252-257. [PubMed: 12721922]

9. Wagner AL, Boulton ML, Sun X, et al. Parents’ concerns about vaccine scheduling in Shanghai,
China. Vaccine. 2017;35(34):4362-4367. doi:10.1016/j.vaccine.2017.06.077 [PubMed: 28687407]

10. World Bank. China: World Development Indicators. http://data.worldbank.org/country/china.

Published 2016. Accessed May 11, 2016.

11. Statista. Number of births in China 2009-2019. https://www.statista.com/statistics/250650/number-
of-births-in-china/. Published 2020. Accessed March 3, 2020.

12. Statist. Urban and rural population of China 2008-2018. https://www.statista.com/statistics/
278566/urban-and-rural-population-of-china/. Published 2020. Accessed March 3, 2020.

13. Gong P, Liang S, Carlton EJ, et al. Urbanisation and health in China. Lancet. 2012;379(9818):843—
852. doi:10.1016/S0140-6736(11)61878-3 [PubMed: 22386037]

14. Wagner AL, Sun X, Montgomery JP, Huang Z, Boulton ML. The Impact of Residency and
Urbanicity on Haemophilus influenzae Type b and Pneumococcal Immunization in Shanghai
Children: A Retrospective Cohort Study. PLoS One. 2014;9(5):€97800. doi:10.1371/
journal.pone.0097800 [PubMed: 24828814]

15. World Health Organization. Summary of WHO Position Papers - Recommendations for Routine
Immunization (updated: April 2019). https://www.who.int/immunization/policy/
Immunization_routine_tablel.pdf. Published 2019. Accessed November 1, 2019.

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.


http://data.worldbank.org/country/china
https://www.statista.com/statistics/250650/number-of-births-in-china/
https://www.statista.com/statistics/250650/number-of-births-in-china/
https://www.statista.com/statistics/278566/urban-and-rural-population-of-china/
https://www.statista.com/statistics/278566/urban-and-rural-population-of-china/
https://www.who.int/immunization/policy/Immunization_routine_table1.pdf
https://www.who.int/immunization/policy/Immunization_routine_table1.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wagner et al.

Page 10

16. Huang Z, Wagner AL, Lin M, et al. Preferences for vaccination program attributes among parents
of young infants in Shanghai, China. Hum Vaccin Immunother. 1 2020:ePub ahead of print.
doi:10.1080/21645515.2020.1712937

17. Lin W, Wang Y, Liu Z, et al. Inequalities in awareness and attitude towards HPV and its vaccine
between local and migrant residents who participated in cervical cancer screening in Shenzhen,
China. Cancer Res Treat. 2020;52(1):207-217. do0i:10.4143/crt.2019.053 [PubMed: 31291712]

18. Kong H, Hu A, Zhou Y, Xiao Q. Analysis on current situation of hepatitis B prevention health
knowledge among floating population in Chaoyang district of Beijing. China J Mod Med.
2019;29(4):117-122 (in Chinese). doi:10.3969/j.issn.1005-8982.2019.04.025

19. Dubé E, Gagnon D, Nickels E, Jeram S, Schuster M. Mapping vaccine hesitancy-Country-specific
characteristics of a global phenomenon. Vaccine. 2014;32(49):6649-6654. doi:10.1016/
j.vaccine.2014.09.039 [PubMed: 25280436]

20. Wagner AL, Gordon A, Tallo VL, et al. Intent to obtain pediatric influenza vaccine among mothers
in four middle income countries. Vaccine. 2020;38(27):4325-4335. doi:10.1016/
j.vaccine.2020.04.028 [PubMed: 32387013]

21. Liu D, Wu W, Li K, et al. Surveillance of adverse events following immunization in China: Past,
present, and future. Vaccine. 2015;33:4041-4046. doi:10.1016/j.vaccine.2015.04.060 [PubMed:
25936727]

22. Zhuang J, Lu Y, Wagner AL, Jiang Q. Profit considerations in vaccine safety-related events in
China. Expert Rev Vaccines. 2019;18(11):1187-1199. doi:10.1080/14760584.2019.1688150
[PubMed: 31674844]

23. Chong KC, Hu P, Chan SY, et al. Were infections in migrants associated with the resurgence of
measles epidemic during 2013-2014 in southern China? A retrospective data analysis. Int J Infect
Dis. 2020;90:77-83. doi:10.1016/j.ijid.2019.10.014 [PubMed: 31634615]

24. Opel DJ, Taylor JA, Mangione-Smith R, et al. Validity and reliability of a survey to identify
vaccine-hesitant parents. Vaccine. 2011;29(38):6598-6605. doi:10.1016/j.vaccine.2011.06.115
[PubMed: 21763384]

25. Opel DJ, Taylor JA, Zhou C, Catz S, Myaing M, Mangione-Smith R. The relationship between
parent attitudes about childhood vaccines survey scores and future child immunization status: A
validation study. JAMA Pediatr. 2013;167(11):1065-1071. doi:10.1001/jamapediatrics.2013.2483
[PubMed: 24061681]

26. Yufika A, Wagner AL, Nawawi Y, et al. Parents’ hesitancy towards vaccination in Indonesia: A
cross-sectional study in Indonesia. Vaccine. 2020;38(11):2592-2599. doi:10.1016/
j.vaccine.2020.01.072 [PubMed: 32019704]

27. Harpe SE. How to analyze Likert and other rating scale data. Curr Pharm Teach Learn.
2015;7(6):836-850. doi:10.1016/j.cptl.2015.08.001

28. Wagner ALAL, Boulton MLML, Sun X, et al. Perceptions of measles, pneumonia, and meningitis
vaccines among caregivers in Shanghai, China, and the Health Belief Model: a cross-sectional
study. BMC Pediatr. 2017;17(1):143. doi:10.1186/s12887-017-0900-2 [PubMed: 28606106]

29. World Health Organization. Immunization, Vaccines and Biologicals: Improving vaccination
demand and addressing hesitancy. https://www.who.int/immunization/programmes_systems/
vaccine_hesitancy/en/. Published 2020. Accessed July 16, 2020.

30. The Strategic Advisory Group of Experts (SAGE). Report of the SAGE working group on vaccine
hesitancy. http://www.who.int/immunization/sage/meetings/2014/october/
SAGE_working_group_revised_report_vaccine_hesitancy.pdf. Published 2014. Accessed June 14,
2018.

31. Larson HJ, Jarrett C, Eckersberger E, Smith DMD, Paterson P. Understanding vaccine hesitancy
around vaccines and vaccination from a global perspective: A systematic review of published
literature, 2007-2012. Vaccine. 2014;32(19):2150-2159. doi:10.1016/j.vaccine.2014.01.081
[PubMed: 24598724]

32.LiQ, HuY, Zhong Y, et al. Using the Immunization Information System to determine vaccination
coverage rates among children aged 1-7 years: a report from Zhejiang Province, China. IntJ
Environ Res Public Health. 2014;11(3):2713-2728. doi:10.3390/ijerph110302713 [PubMed:
24603495]

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.


https://www.who.int/immunization/programmes_systems/vaccine_hesitancy/en/
https://www.who.int/immunization/programmes_systems/vaccine_hesitancy/en/
http://www.who.int/immunization/sage/meetings/2014/october/SAGE_working_group_revised_report_vaccine_hesitancy.pdf
http://www.who.int/immunization/sage/meetings/2014/october/SAGE_working_group_revised_report_vaccine_hesitancy.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wagner et al.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Page 11

Ren J, Wagner AL, Zheng A, et al. The demographics of vaccine hesitancy in Shanghai, China.
PLoS One. 2018;13(12):0209117. doi:10.1371/journal.pone.0209117 [PubMed: 30543712]

Lu Z, Song S. Rural-urban migration and wage determination: The case of Tianjin, China. China
Econ Rev. 2006;17(3):337-345. doi:10.1016/j.chieco.2006.04.007

DuY, Park A, Wang S. Migration and rural poverty in China. J Comp Econ. 2005;33(4):688-709.
doi:10.1016/j.jce.2005.09.001

Tongjiju Shanghaishi. 2.2 land area, population and density of population in districts (2018). http://
tjj.sh.gov.cn/tjnj/nj19.htm?d1=2019tjnje/E0202.htm. Published 2019. Accessed July 15, 2020.

Wagner AL, Masters NB, Domek GJ, et al. Comparisons of Vaccine Hesitancy across Five Low-
and Middle-Income Countries. Vaccines (Basel). 2019;7(4):155. doi:10.3390/vaccines7040155

Liao Q, Wing W, Lam T, Cowling BJ, Fielding R. Psychosocial Influences on Parental Decision-
Making Regarding Vaccination Against Seasonal Influenza for Young Children in Hong Kong : a
Longitudinal Study, 2012 — 2013. Int J Behav Med. 2016;23:621-634. doi:10.1007/
$12529-016-9551-1 [PubMed: 26987657]

Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: a theory-informed, systematic
review. Prev Med (Baltim). 2007;45(2-3):107-114. doi:10.1016/j.ypmed.2007.05.013

Park H, Park B, Choi EJ, et al. Factors influencing vaccination in korea: findings from focus group
interviews. J Prev Med Public Heal. 2018;51(4):173-180. doi:10.3961/jpmph.18.063

Larson HJ, Wilson R, Hanley S, Parys A, Paterson P. Tracking the global spread of vaccine
sentiments: The global response to Japan’s suspension of its HPV vaccine recommendation. Hum
Vaccines Immunother. 2014;10(9):2543-2550. doi:10.4161/21645515.2014.969618

Slovic P, Peters E. Risk Perception and Affect. Curr Dir Psychol Sci. 2006;15(6):322-325.
Alhakami A, Finucane ML, Johnson SM, Slovic P. The affect heuristic in judgments of risks and
benefits. J Behav Decis Mak. 2000;13(1):1-17. doi:10.1002/
(SICI1)1099-0771(200001/03)13:1<1::AID-BDM333>3.0.CO;2-S

Jarrett C, Wilson R, O’Leary M, Eckersberger E, Larson HJ. Strategies for addressing vaccine
hesitancy — A systematic review. Vaccine. 2015;33(10 2014):4180-4190. doi:10.1016/
j.vaccine.2015.04.040 [PubMed: 25896377]

Zhen N, Barnett J, Webber M. The Dynamics of Trust in the Shanghai Water Supply Regime.
Environ Manage. 2018;61(2):224-235. d0i:10.1007/s00267-017-0974-5 [PubMed: 29279947]
Duckett J, Hunt K, Munro N, Sutton M. Does distrust in providers affect health-care utilization in
China? Health Policy Plan. 2016;31(8):1001-1009. doi:10.1093/heapol/czw024 [PubMed:
27117483]

Yang R, Penders B, Horstman K. Addressing Vaccine Hesitancy in China: A Scoping Review of
Chinese Scholarship. Vaccines. 2019;8(1):2. doi:10.3390/vaccines8010002

Zhao D, Zhao H, Cleary PD. Understanding the determinants of public trust in the health care
system in China: an analysis of a cross-sectional survey. J Heal Serv Res Policy. 2019;24(1):37—
43. doi:10.1177/1355819618799113

Labrique AB, Sikder SS, Krain LJ, et al. Hepatitis E, a vaccine-preventable cause of maternal
deaths. Emerg Infect Dis. 2012;18(9):1401-1404. doi:10.3201/eid1809.120241 [PubMed:
22931753]

Chen X-X, Wagner AL, Zheng X-B, et al. Hepatitis E vaccine in China: Public health professional
perspectives on vaccine promotion and strategies for control. Vaccine. 2019;37(43):6566—6572.
doi:10.1016/j.vaccine.2019.07.067 [PubMed: 31353258]

Mao QY, Wang Y, Bian L, Xu M, Liang Z. EV71 vaccine, a new tool to control outbreaks of hand,
foot and mouth disease (HFMD). Expert Rev Vaccines. 2016;15(5):599-606.
doi:10.1586/14760584.2016.1138862 [PubMed: 26732723]

Ji X Meiti: Dachengshi nongmingong zidi bei zhengce kazhu beipo dang liushou’ertong. http:/
www.chinanews.com/sh/2016/10-23/8040601.shtml. Accessed July 15, 2020.

Wang L, Wang Y, Jin S, Wu Z, Chin D. Emergence and control of infectious diseases in China.
Lancet. 2008;372(9649):34-41. doi:10.1016/S0140-6736(08)61365-3

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.


http://tjj.sh.gov.cn/tjnj/nj19.htm?d1=2019tjnje/E0202.htm
http://tjj.sh.gov.cn/tjnj/nj19.htm?d1=2019tjnje/E0202.htm
http://www.chinanews.com/sh/2016/10-23/8040601.shtml
http://www.chinanews.com/sh/2016/10-23/8040601.shtml

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Wagner et al.

Page 12

54. Yang G, Wang Y, Zeng Y, et al. Rapid health transition in China, 1990-2010: Findings from the
Global Burden of disease study 2010. Lancet. 2013;381(9882):1987-2015. doi:10.1016/
S0140-6736(13)61097-1 [PubMed: 23746901]

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



Page 13

Wagner et al.

Author Manuscript

1000°0> uoieonps
(%6'8T) T€ (%Tvy) 09 | (% 0g) 202 (%2'62) €62 QINY 000°0¢=
(%6'172) 09 (%Lev) 67 | (% 0v) 082 (%5'2€) 68 gINY 666'6T 01 000°0T
(%2°95) 86 (wezr) 12 | (%e6e) s1e (%8'2e) vee QY 000'0T>
T000°0> awooul A|yuo
(%092) 65T (%2'92) 91T | (%1°L9) 2v§ (%z'0L) 618 uequngns
(%0°12) 0¢ (%8'€2) vT | (%6°2€) 85T (%8'62) 202 ueqin
00T Aipiveqin
(%8'21) €€ (%6'9T) T2 | (%9'82) 2GS (%5'95) €19 aj| aunu3
(%v'82) 99 (%T'sy) 25 | (%96T) L0T (%e'22) 0ge sieak 112
(%T°62) 2§ (%iee) 8¢ (%5°9) ve (%2'vT) ¥1T s1eak 0T-9
(%8'62) G€ (%97) 21 (%2°0) € (%z'2) 05 s1eak G0
T000°0> reybueys urawi jo yibus
(%T'12) €5 (e L1) 92 | (%v'ST) vet (%6°9T) €0¢ Jayred
(%0'62) 9€T (%228) ¥0OT | (%9'78) 9.6 (%71°€8) 818 JayloN
00T PIiyo 03 diysuolepy
(%52) 2T (%e'v) 8 (%v2) 8T (%22) 8¢ sreak 1=
(%s'6) €€ (%9's1) 02 | (%C€e) L62 (%8'52) 05€ sreak gT-¢1
(%T'L2) 2L (%e'6e) Ly | (w6€e) €V (%z'€g) v9e s1eak 21—,
(%e'5¢) v (w622) Lz | (%881) 18 (%8'22) 8YT s1eak g
(%5'52) 0¢ (%6'21) 22 | (%L'TT) LG (%¥'ST) ¥1T sieaf €0
1000°0> PI1yd 159p|0 Jo 3By
(%6°€9) ¥TT (%6'9€) 29 | (%€'82) TvT (%0°s€) 6TE =
(%1'97) 6L (%ee9) 89 | (%LTL)6SS (%0°59) 202 T
2000 UaJp|IyYd Jo ,BquinN
68T 0T 00L (%00T) T20T TIVH3IN0
mm:_ms.n_ S[ed20|-uou [einy | S[edoj-uou ueqin se207 | (9 '|02) JUNoI [[eBAO

‘Tal1qeL

Author Manuscript

'snje1s Aouapisal Aq sjenplAlpul Jo sansualoeseyd alydesbowsg

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



Page 14

Wagner et al.

Bunsel ajdinnNW 1oy UONIBII0D 1UOLIBJUOG-WIOH B YIIM IS8} aJenbs-1yD 1100S-0ey wold,

SB10N
(%z'01) 91 (%v'v1) 9T | (%S°0T) 06 (%6°0T) 22T SOA
(%8'68) £L1 (%9'68) ¥1T | (%9'68) 809 (%1°68) G68 ON
00T uo110e8 185 BAPE paousledXe sey plIyD
(%r1) ¥ (%80) T (%e2) 91 (%6'1) T2 s1eak 062
(%6'v) 9¢ (%L€2) L2 | (wb1e) TL2 (%L'v2) vee steak 6v—-0v
(%€°85) LTT (%002 v6 | (%229) 9L€ (%v'29) 685 s1eak 6e-0¢
(%tae) 6€ (%59) 9 (%T'v) 9¢ (%0'1T) T2 sreak 6202
1000°0> aby
(%v0) T (%o') 1T (%e's) 9g (%S'v) 8y aa1bap ayenpel9
(%S5'12) 92 (%279 v9 | (%€¥S) ¥Se (%e8y) Sry aa10ap s,Jojayoeg
(%9°8T) 6€ (%1'vT) 92 | (%6'G2) 28T (%8'22) 8ve |0042S [BUOIEIOA
(%e'1E) €5 (%tzr) 91 (%2'9) 29 (%e2T) 9€T 10042 YBIH
(%€'82) 29 (%z'8) 1T (%e8) 1S (%z'2T) 621 1004s ybBIH>
N eAd S[ed0|-uou [einy | S[edol-uou ueqin se207 | (9 '102) uNnod |[eBAO

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



Page 15

Wagner et al.

¢ABJa|[e 1o ssau|l uey) Jay10

OYET'0 %995 %2 9€ %T'6E %S'Cy %L'C %675 suoseal Jo} Joys e 336 pj1yo ok Buiney pakejap Jana noA aneH A

urewopagns

slolneyaq

UOITRUIDIBA

05200 %629 %509 %€ 67 %V'¢S %0°0¢ %9°LZ | ¢oseasIp ay} Juanaid Jou JyBil Joys e ey} NOA ase paulsdu0d MoH €TA
¢9yes ag lou

T %6°GL %8°C9 %¢ 09 %6°€9 %S0T %9°GZ | ybiw sioys pooyp|1yd 8y} Jo suo Aue 1ey) NOA aIe PauIadU0d MOH 4%
£10US ® WOJJ 10849

S6%0°0 %798 %999 %0'TL %8'EL %89 %Y'61T 3pIs snoLas & aney YBIW p1yd N0 Jey NOA 31e PaUIBIUOI MOH TIA

¥962°0 %CET %€9T %T1°9¢ %0°¢C %0°Cy %1'9€ "3LLI} BUIES B} Je S3UIDTBA Jamay 186 03 uaIp|Iyd 1o} 1aNaq St )| 0TA

urewopgns

Aoeaiys

pue A1ajes

86670 %9°'L¢ %8'TT %0771 %997 %/.°0T %272, | ¢10300p S.p1yd InoA 1snai noA op yonw Moy paispisuod sbuly ||V 8TA
*10190p S, PJIYd

T %8¢ %E'E %9°€ %9°'€ %8'8T %9'LL Aw ynm syoys Inoge su10U0d Aw ssnasip Ajuado o} a|qe we | LTA

0,90 %858 %c'C %L'T %€ %T1'1€ %L'S9 "SI0US INOQE SAISID) | UOHBWLIOJUT BU3 ISn] | 9TA
"J04s © 136 0}

8200 %G°0T %SV %V'ET %9'1T %V'6¢ %069 uey ya1s Bumeb Ag Anunww dojansp 0} pjiyo Aw 1oy Jenag st i 6/

T %0°T %Y %Y'S %EY %Y'€C %E'CL "848 8. Judnaid s1oys sassau||t 8y} Jo Auew yey) andt|eq | 8A

T %T'EE %0°'GE %S'0€ %L'TE %6°EY %v'v¢ "way) 104 poob aJe ueyl sjoys aiouw 396 usIpjIyd LA
£9Q 01 J]8sinoA

T %L°0¢ %0°G¢ %0°0¢ %8°0¢ %G'6 %869 13pISU0d NOA pINoMm Sjoys POOYP|IY2 INOGE JUBHS3Y MOY [[eJ3AQ 9N
¢S10US papuaILIodal ayy

T %0°ST %6'LT %Y'ST %L'ST %T°0€ %EPS | 112386 03 Jay/wiy Juem noA pinom Aepos Jueyul aLIoue pey NoA 4| GA
¢PIY 1noA 1oy eapi pooh e si

€000°0 %T've %C' 1T %1V %0°8T %YL %9'v.L 8|NPaYOs JOys PapuaLILLINDal 8y} BuImo||o} 1eys noA aie ains moH en

urewopagns

sapnline [eJaus9

anfeA-d ueisay
e uelssy % uelssy % juelsay 9% | uelssy 9% | peplospun % 10U %
ednJ [eoo| ueqJn [eso| S[ea0|

-uou Buowy | -uou Buowy Buowy uolre|ndod feio1 u| uolsanb ys1Bug

Author Manuscript

‘¢ 9|qeL

Author Manuscript

snyeis Aauapisal Aq surewop Aouelisay auldden

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



Page 16

Wagner et al.

Bunse) a1din NW 1oy UOIHIBIIND 1UOLIBJUOT-WIOH B YIM ‘IS8 asenbs-1yD 1100S-oey wold,

S310N
¢ABIa||e 10 SSau||1 UBY) JaY10 SUOSeal
9786°0 %08 %S'TT %9°CT %S'TT %€E'S %€E'€8 10} 10us e 136 p|1yd IN0A aey 01 10U PaPIdEP J3A3 NOA aneH A
anfen-d eIy
1) uelssy 9% weysay % juelssy 9% | WeIsay 9% | pIplospun % ou %
[ednJ [eao| ueqJn [eso| S[ea0|
-uou Buowy | -uou Buowy Buowy uolre|ndod feo1 u| uolsanb ys1jBug

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



Page 17

Wagner et al.

(920 '8e°0-) 90°0- (50'0- ‘82°0-) 2v'0- (€2'0'8e°0-) L0°0- 100y2s ybIH>
¥202°0 uoieonps
(0z'0 '62°0-) G0°0- (8T°0 'T7°0-) TT0- (er0'seo-) L00- QINY 000°022
101 Ja1 Ja1 QINY 666'6T 03 000°0T
(zr'0‘2v'0-) sTO- (ero'seo-) TT0- (LT'0'02°0-) 200~ aNY 000'0T>
8TGL'0 awooul A|yuo
(#7°0'1T°0-) LT°0 (sz°0'220-) 1000- (Tz'0'82°0-) 00— ueqingns
Jal Jal Jal uegin
YOIT'0 Kipiuequn
(85'0'91°0) €0 (59'0'6T°0) 2¥'0 (9v'0'20°0) 92°0 [eAn. [e20]-UON
(200 ‘z50-) €20~ (6€°0'52°0-) 00 (820 'Lt0-) OT'0- Ueun [e30]-UoN
Jal Jal Jal |ed07]
€01€'0 fouepsay
(ze'0'92'0-) €0'0 (82°0 '¥1°0-) L0'0 (0€'0 ‘'ST°0-) L0 Jayreq
Jal Jal Jal PETNTIN]
L7060 PIiyo 03 diysuolrepy
(0£'0'60'T-) 6€°0- (se'0'00°T-) €€°0- (920 ‘zTT-) €V0- s1eak 6T
(¥2'0 '€8'0-) 62°0- (¥2'0 '58'0-) 1€°0- (¥2'0'99°0-) 12°0- sreak T-€T1
(0z'0'2900-) €20~ (Lz'0'89:0-) 0¢'0- (sT°0‘'05°0-) 8T0- sreak g1-1
(82°0 'vv'0-) 80°0- (20'0 'v5'0-) ¥Z'0- (0’0 ‘0v'0-) S0°0- sieak 9—
Jal 191 191 sieak -0
G6T8'0 pI1yo 158p[o Jo by
(9€'0'00°0) 8T'0 (5€'0'200-) 910 (S0 '€0°0-) 120 =
Jal Jal Jal T
66160 USIP|IY JO PquINN
L¥00'0 (eLe'082) 9z (¥0'v '82°€) 99'€ (TT'v '15°€) 18°€ 1000 B |
mn_ SSOUBAIIR B HDOQM_WCN%MMWM \wamm SOQM_%CN%MWWM S)13BJje3ps SOQ.M_%CN\%MMWM

"(£86=U) (ADWVd) SauId98A pooypjiyD 1Noge Sepnlny |elualed ayy Buisn Aoeaiys pue A1ajes 1noge SuIaduod Jo s10101pald a|ge) a|qeLeAlNIA|

Author Manuscript

‘€ 9l1qeL

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



Page 18

Wagner et al.

'suoIsusWIp € 8y ssoloe adojs ul soualsyIa,,

:S910N

(sT0 ‘2zvo-) €T 0- (910 ‘'s5°0-) 6T0- (0z'0 ‘ov0-) 0T'0- SOA
18l 18l JET} ON

78€8°0 Uo1319B9 1 85 ISAPE paousledxe sey pliyd
(sv'0'zz’0-) ¢T'0 (ev'0'5€°0-) ¥0'0 (ev'0 'zv'0-) 000 s1eak Oy
(5€'0'600-) €T0 (880 'v2'0-) L00 (tz'0‘050-) sTO- s1eak 6e-0¢€
18l 18l 18l sIeak 62—02

vIvS0 aby
(€5'0 '6€°0-) L0'0 (6€°0 'v5°0-) 80'0— (0£'0 '95°0-) €T°0- aa.Bap ayenpelo
(0z'0 ‘'9g°0-) 80°0- (ez'0 ‘ve0-) 90°0- (e2'0 ‘'sz°0-) T0°0- aa.bap s, Jojoydeg
(zz'0'ov'0-) 60'0— (eT°0 'ev'0-) ST'0- (e€'0'12°0-) 900 100U2s [eUOIEI0A
Jal Jal Jal Jooyas ybiH

ed SSOUBAII09 )0 Soem_wc Wmmwm ApJes Sogm_%c wommww_ S109) 9ps Sogm_%: Mommww

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2021 February 11.



	Abstract
	INTRODUCTION
	METHODS
	Study population
	Questionnaire and derived variables
	Outcome
	Statistical analysis
	Ethical approval

	RESULTS
	DISCUSSION
	Strengths and limitations
	Conclusions

	References
	Table 1.
	Table 2.
	Table 3.

