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Abstract
Hand, foot, and mouth disease (HFMD) is a common infectious disease in children. Enterovirus A71 (EV-A71) is one of the 
main pathogens, and coxsackievirus A6 (CVA6) has gradually become the dominant pathogen of HFMD in recent years. 
This study was conducted mainly to assess the serological prevalence of EV-A71 and CVA6 antibodies in people of different 
ages, sexes, and regions through a systematic review and meta-analysis. A comprehensive study was performed based on 
the EV-A71 and CVA6 serological literature published before May 2022. Heterogeneity analysis (Cochrane's Q test and the 
 I2 statistic) and random effect models were adopted. Subgroup and meta-regression analyses were used to identify potential 
sources of heterogeneity in the data, and all analysis was performed using STATA version 16.0. This study included 71 
studies involving 55,176 people from 13 countries that met the inclusion criteria. The serological prevalence of EV-A71 
antibody in different studies was 4.31-88.8%, and that of CVA6 antibody was 40.8-80.9%. Meta-analysis results showed 
that the serum positive rate for EV-A71 antibody was 45.9% (95% CI: 37.6-54.1%). The rate in the Chinese population was 
47.8% (95% CI: 42.4-53.2%), and in the other countries, it was 38% (95% CI: 23-55%). The serum positive rate for CVA6 
antibody was 58.3% (95% CI: 46.5-70.2%). The rate in the Chinese population was 49.1% (95% CI: 38.3-59.9%), and in the 
other countries, it was 68% (95% CI: 51-83%). Subgroup analysis was also conducted. The seroprevalence of EV-A71 and 
CVA6 antibodies is related to age rather than gender or region. The rates of EV-A71 and CVA6 seropositivity are consider-
ably lower in children younger than five years of age. However, the rates gradually increase with age. The findings of this 
study suggest that children under five years of age may be susceptible to EV-A71 and CVA6. Thus, safety education and 
vaccination should be strengthened accordingly. This study provides a basis for understanding the risk factors for EV-A71 and 
CVA6 infection in China and for deciding how to formulate standard preventive measures to prevent the spread of the virus.

Introduction

Hand, foot, and mouth disease (HFMD) is a common infec-
tious disease caused by a variety of enteroviruses that mainly 
infects infants [1]. Most patients have mild symptoms, with 
fever and rash or herpes on the hands, feet, and mouth as 
the main clinical signs [2]. Aseptic meningitis, encephali-
tis, acute flaccid paralysis, neurogenic pulmonary oedema, 

and myocarditis may occur in a small number of patients, 
and the disease progresses rapidly in some children with 
severe symptoms, which may lead to death [3]. HFMD is an 
important public health problem that endangers children's 
health worldwide. Every year, the occurrence of HFMD in 
children results in economic losses for many families. In 
2008, the disease was listed as a class C infectious disease 
by the Ministry of Health of China [4].

HFMD can be caused by a variety of enteroviruses [2]. 
Before 2012, enterovirus A71 (EV-A71) and coxsackievirus 
A type 16 (CVA16) were the most common pathogens [5]. 
Since 2013, the proportion of HFMD caused by CVA6 infec-
tion has increased significantly, and CVA6 has gradually 
become the dominant pathogen of HFMD in many countries 
worldwide [6].

EV-A71 virus particles are icosahedral with a diameter 
of 24-30 nm and contain a single plus-stranded RNA [7]. 
Since the virus was first reported in the 1970s, epidemics of 
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EV-A71 have been reported in many countries and regions 
[8, 9]. Humans are the only natural hosts of EV-A71. The 
main sources of EV-A71 infection are patients and asymp-
tomatic carriers of the virus. Most infected people are under 
10 years old, with infection being most common in children 
under 5 years old, but adult cases have occasionally been 
reported [1].

CVA6 is one of the serotypes of enterovirus coxsackievi-
rus group A [10]. Previous studies have shown that CVA6 
was mostly associated with the occurrence of herpetic phar-
yngitis. Since the outbreak of HFMD caused by CVA6 in 
Finland was first reported by Osterback et al. in 2009, atten-
tion has been given to HFMD caused by CVA6 worldwide 
[10]. Analysis of the epidemiology and aetiology of HFMD 
in China from 2013 to 2017 showed that CVA6 has become 
the dominant pathogen of HFMD in most regions of China 
[11]. The epidemiology of CVA6 has also been reported in 
some countries in recent years. However, due to the lack of 
continuous and systematic monitoring data for CVA6, the 
current incidence of CVA6 does not accurately reflect the 
true prevalence of CVA6. There is currently no effective 
vaccine against the virus, and targeted treatment is mainly 
achieved via pharmacotherapy. Therefore, it is of great 
importance to understand the characteristics of the seroepi-
demiological distribution of CVA6 for the formulation of 
intervention strategies for HFMD-susceptible populations.

Because HFMD infections can range from asymptomatic 
to fatal, despite surveillance efforts in numerous places, and 
given the large number of asymptomatic or subclinical cases, 
the actual number of people exposed or infected has been 
underestimated [12]. Serological screening is an important 
adjunct to PCR-based detection/diagnosis as well as an 
important means of assessing the cumulative rate of HFMD-
associated virus infection. Such screening provides insight 
into the dynamic monitoring of specific antibody responses 
during and after transmission of the virus and can inform 
health authorities and policy-makers about seroprevalence 
at specific stages of an outbreak. The prevalence of spe-
cific serum antibodies to EV-A17 and CVA6 can provide 
reliable indicators of population exposure to the associated 
viruses and even indicate the immune status of an individual 
or population.

Serological analysis can help determine the susceptibility 
and immunity of people of different ages, sexes, and races, 
providing a reference and a theoretical basis for the preven-
tion of virus-induced diseases as well as the implementation 
of immunization protocols. In previous serological studies of 
EV-A17 and CVA6, seropositivity rates have varied widely. 
In addition, due to differences in serological methods, sam-
ple sizes and regions among these studies, it is not possible 
to accurately assess the serological prevalence of EV-A17 
and CVA6 infection. In this study, published studies on the 
seroepidemiology of EV-A71 and CVA6 antibodies were 

comprehensively collected and analysed. Accordingly, this 
study attempts to predict the immune dynamics of suscep-
tible and general populations based on serological data 
to provide a theoretical basis for the prevention of virus-
related diseases. It is hoped that this study can provide other 
researchers with reliable estimates of the true transmission 
rates of EV-A71 and CVA6, accurately assess the possible 
risk factors for the transmission of EV-A71 and CVA6, and 
provide a theoretical basis for virus prevention and control.

Methods

Search strategy

This study followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis (PRISMA) guidelines 
(Supplementary Table S3) [13]. During literature retrieval, 
the following four databases were utilized: China National 
Knowledge Infrastructure (CNKI), WanFang, PubMed, and 
the Web of Science (Supplementary Tables S1 and S2). 
Serology-related retrospective or cross-sectional studies of 
EV-A71 and CVA6 published before May 2022 were sys-
tematically searched in the corresponding databases. The 
following subject words or free words were used for the 
search: TS = (HFMD OR Hand, Foot, Mouth Disease) AND 
TS = (Coxsackievirus A6/Enterovirus 71) AND TS = (Sero-
prevalence OR Seroepidemiological Study). To avoid omis-
sions, each database was also searched manually to ensure 
the integrity of the analysis.

Inclusion and exclusion criteria

The following inclusion and exclusion criteria were con-
sidered in the assessment of titles, abstracts, and texts of 
relevant literature. The inclusion criteria were as follows: (1) 
the research paper was published before May 2022; (2) the 
positive rate for EV-A71 or CVA6 antibodies was obtained 
accurately via direct or indirect methods; and (3) the study 
was a cross-sectional or retrospective study. The exclusion 
criteria were as follows: (1) the study was a review or con-
ference paper and (2) the data were incomplete or contained 
obvious errors.

Literature screening and data extraction

By reading the corresponding studies, valid information 
from each study, including first author, sampling time, pub-
lication date, investigation area, sample size, test method, 
threshold for defining seropositivity, and age of the study 
population, was extracted into standardized tables. Sero-
positivity was defined as the proportion of people who 
tested positive for EV-A71 or CVA6 antibodies in the total 
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population who provided blood samples. For statistical 
information, we preclassified sampling methods. “Random 
sampling” refers to random selection of research samples. 
“Conditional sampling” refers to selection of samples meet-
ing certain criteria or the use of residual serum samples 
collected for other research purposes. “Physical examina-
tion” refers to selection of serum samples based on physi-
cal examination. Two evaluators (SY and CP) preliminarily 
screened the titles and abstracts of the studies and excluded 
obviously irrelevant studies independently. Two researchers 
(BY and XX) further read the full texts, determined the final 
inclusion results, independently screened the valid studies, 
and extracted and verified the results independently. When 
two investigators disagreed on the data extraction, a third 
investigator (LY) was involved in the data extraction and 
decision-making (Table 1).

Quality assessment

In the literature quality evaluation, a cross-sectional study 
was conducted with reference to the evaluation criteria of 
the Agency for Healthcare Research and Quality (AHRQ). 
The standard includes a total of 11 items, and the literature 
was evaluated against this standard. The evaluation result 
was “yes” (score 1 point), “no” (score 0 point), or “unclear” 
(scored 0 point)”, and the scores of each study were succes-
sively sorted. Scores of 0-3, 4-7, and 8-11 represented low-, 
medium-, and high-quality studies, respectively. In this study 

we used the Cochrane Risk of Bias Assessment tool. In the 
Cochrane Systematic review, risk of bias was assessed inde-
pendently and repeatedly by two authors (SY and CP), both 
of which have a good understanding of the methodology. 
If the results of the two evaluations were different, a third 
author (LY) was consulted if there was still a difference of 
opinion after consultation.

Statistical analysis

STATA 16.0 was used for statistical processing. Descrip-
tive analysis and single-group variable analysis were used. 
For data that did not conform to a normal distribution, the 
Freeman-Tukey double arcsine method was used for data 
conversion, whereas transformed data were used for the 
meta-analysis. Cochran’s Q test was used to analyse the het-
erogeneity among the included results, and  I2 was used to 
judge heterogeneity quantitatively. If the results of Cochran's 
Q test were P < 0.1 and  I2 ≤ 50 %, the fixed-effects model was 
chosen for the meta-analysis. Conversely, if statistical het-
erogeneity was noted between the results, the random-effects 
model was chosen. Seropositivity rates and 95% confidence 
intervals (CIs) were then calculated for the different sub-
groups. The relevant risk factors assessed in this study also 
included sampling methods, sample collection season, age, 
sex, and language. In the sensitivity analysis, the stability of 
the meta-analysis results was evaluated using a case-by-case 
exclusion study. Publication bias was evaluated by Egger's 
linear regression analysis and Begg's funnel plot analysis.

Results

Study search results

Two authors of this study searched two English-language 
databases and two Chinese-language databases using stand-
ard retrieval strategies (Supplementary Tables S1 and S2) 
[14–58]. Subsequently, the literature was screened inde-
pendently with reference to pre-established inclusion and 
exclusion criteria, and valid data were extracted and veri-
fied. After excluding invalid and duplicate studies, 71 eli-
gible studies were included in the meta-analysis [6, 8, 9, 
59–73]. These 71 studies included a total of 55,176 samples, 
23,297 of which were positive for EV-A71 neutralizing anti-
body. Thus, the total serum EV-A71 antibody positivity rate 
ranged from 37.6% to 54.1%. The serum CVA6 positivity 
rate was 58.3%. Among the 71 studies, there were 53 from 
China, three each from Singapore, Thailand, and Vietnam, 
two each from the United Kingdom and Germany, and one 
each from the Netherlands, Finland, Iran, Korea, and Rus-
sia (Table 1). Literature quality was also evaluated based on 
the evaluation criteria of AHRQ. In total, 36 of the included 

Records identified from:
Pubmed, Web of science, 

CNKI, Wanfang
Databases (n = 3252) 

Records removed before screening:
Duplicate records removed
Records marked as ineligible by 
automation tools
Records removed for other reasons 

Records screened based on the 
title and abstract

(n = 1626) 

Records excluded based on the
title/abstract; 
Not consistent with the research
purpose;
Meeting abstracts and reviews;
non-human subjects

Full-text articles assessed for 
eligibility
(n = 338)

Articles excluded based on the full 
text, with reasons:
Not serologic study on human;
There is no specific statistical data;

Studies included in qualitative 
synthesis

EV-A71 (n = 64)
CVA6 (n = 7)

Identification of studies via databases and registers
Id

en
tif

ic
at

io
n

Sc
re

en
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g
In

cl
ud

ed
El

ig
ib

ili
ty

Fig. 1  Flow chart of the literature selection process
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studies were found to be of medium quality, and 35 were of 
high quality (Fig. 1).

Seroprevalence of EV‑A71 antibody

Total seropositivity rates were analysed and stratified by age, 
sex, sampling method, seasonality, publication language, and 
ethnicity (Tables 1, 2, 3). Forest plots of the total seroposi-
tive rate of CVA6 are shown in Figure 2, and an overall sum-
mary of the results is shown in Table 2. The seroprevalence 
of EV-A71 antibody was 45.9% (95% CI: 37.6%-54.1%) in 
the overall population, 47.8% (95% CI: 42.4%-53.2%) in the 
Chinese population, and 38% (95% CI: 23%-55%) in other 
countries (Table 3). The seroprevalence of CVA6 antibody 
was 58.3% (95% CI: 46.5%-70.2%) in the overall population, 
49.1% (95% CI: 38.3%-59.9%) in the Chinese population, 
and 68% (95% CI: 51%-83%) in other countries (Table 2). 
Moreover, age-based subgroup analysis showed that the 
seroprevalence of EV-A71 antibody was 28 % (22%-35%) 
in the < 1-year-old age group, 32.7 % (27.1%-38.2%) in the 
1- to 3-year-old age group, 36.3% (95% CI: 32%-40.6%) 
in the 0- to 5-year-old age group, and 62 % (95% CI: 56%-
68%) in the 5 years and older age group (Tables 3, 4, Figs. 4, 
5, 6, 7). The seroprevalence of CVA6 antibody was 43% 
(24%-63%) in the < 1-year-old age group, 42.5 % (30.7%-
54.2%) in the 1- to 3-year-old age group, 55.8% (95% CI: 
47.6%-64%) in the 0- to 5-year-old age group, and 72 % (95% 
CI: 61%-82%) in the 5 years and older age group (Table 2, 

Fig. 3). Subgroup analysis based on sex showed that the 
seroprevalence of EV-A71 antibody was 44% (95% CI: 
36.5%-51.6%) in males and 43.9% (95% CI: 33.8%-54%) in 
females (Fig. 8). The seroprevalence of CVA6 antibody was 
54.1% (95% CI: 32.8%-75.4%) in males and 55.4% (95% CI: 
42.5%-68.3%) in females.

Sensitivity analysis and publication bias

Univariate analysis showed that age and seasonality signifi-
cantly affected the heterogeneity of the meta-analysis results 
(Tables 3, 4). A sensitivity analysis was also conducted on 
the serum prevalence of the CVA6 and EV-A71 antibodies 
(Supplementary Figs. S1-S2). Based on Begg’s and Egger’s 
tests, a publication bias plot was drawn, which demonstrated 
that the distribution of the prevalence in each study was not 
symmetrical (Figs. 9-10). Furthermore, the results indicated 
a possibility of publication bias.

Discussion

HFMD caused by enterovirus infection is a disease that 
threatens children's health [8]. In the past decade, numer-
ous outbreaks have occurred worldwide, especially in the 
Asia-Pacific region. EV-A71 and CVA6 are the main patho-
gens of HFMD and are occasionally associated with severe 
neurological complications [2]. Since the approval of an 

Fig. 2  Forest plots for the sero-
prevalence of CVA6 antibody in 
the overall population
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inactivated EV-A71 vaccine in China in 2016, the number 
of deaths from HFMD in China has decreased significantly, 
and the EV-A71 epidemic has been effectively controlled 
[74]. In this meta-analysis, most of the EV-A71 studies 
assessed the prevalence of the virus before 2016 [5]. Since 
the EV-A71 vaccine was widely administered in 2016, other 
enterovirus serotypes have replaced EV-A71 as the main 
cause of severe HFMD for the first time [75]. Due to the 
lack of cross-protection by inactivated monovalent EV-A71 
vaccine against other enteroviruses, enteroviruses such as 
CVA16 and CVA6 remain relatively common, highlighting 
the need for attention to be given to these enteroviruses in 
future epidemic prevention and control strategies. In addi-
tion, serotype identification and vaccine development for 
other enteroviruses should be strengthened.

In a number of studies performed in China, the preva-
lence of HFMD showed obvious seasonality, with two main 
epidemic peaks: one in late spring and early summer and 
one in late autumn and winter. The factors causing this epi-
demic and seasonal pattern may be related to geographical 
location, population density, and environmental conditions, 
which need to be evaluated further [1].

Maternal antibodies play an important role in protect-
ing children from HFMD. In a study in Thailand, serum 

samples were collected from children at birth (0 months of 
age) and 2, 7, 18, 24, 36, and 48 months of age, and the titre 
of neutralizing antibodies against EV-A71 was measured. 
The results showed that the serum protection rates (NT anti-
body 1:16) of children at 0, 2, 7, 18, 24, 36, and 48 months 
were 81.0%, 60.0%, 9.0%, 10.0%, 13.0%, 17.0%, and 37.1%, 
respectively. These findings indicated that the antibody titre 
was very high at birth. However, the antibody titre decreased 
significantly in the first year of life and reached its lowest 
value at approximately 7 months of age [70]. In another 
sero-epidemiological investigation of enteroviruses in 488 
healthy subjects aged 2-83 months, maternally derived 
neutralizing antibodies to EV-A71 and CVA6 in neonates 
decreased to their lowest levels (11.11% and 10.14%) at 
approximately 6 months of age and increased thereafter [72]. 
In China, antibody levels in preschool children are low, and 
kindergarten children have a significantly increased risk of 
contracting the virus. A separate report detailing the seroepi-
demiology of EV-A71 in children in Singapore also noted 
that most infections occurred in preschool children at an age 
when children are concentrated in classrooms, sharing toys 
and teaching tools [43].

The seroprevalence rate of HFMD virus varies greatly 
in different countries and regions. In a prospective study of 

Table 4  The results of meta-
regression (EV-A71)

The first line of every covariate represented reference; adjusted  R2 was used to indicate the degree of het-
erogeneity explained by study characteristics.

Covariate Coefficient 95% CI t P Adjusted R2 (%)

Age 29.58%
<1 y - - - -
1-3 y -.1894914 -.2742778 -.104705 -4.40 0.000
3-5 y -.1741073 -.2596863 -.0885282 -4.01 0.000
< 5 y -.13795 -.2150069 -.0608931 -3.53 0.001
>5 y .1171723 .036483 .1978616 2.86 0.005
Gender -1.53%
Female - - - -
Male -.0013413 -.1044165 .1017338 -0.03 0.979
Sampling method 1.39%
Physical examination - - - -
Random sampling .1104207 -.0156826 .2365241 1.75 0.085
Conditional sampling .0836351 -.0691683 .2364385 1.09 0.279
Seasonality 0.47%
Unknown - -- - -
Seasonal .1089901 -.0323517 .2503319 1.54 0.129
Non-seasonal .0829203 -.072398 .2382386 1.06 0.291
Publication language 0.47%
English - - - -
Chinese .0610441 -.0415077 .163596 1.19 0.240
Ethnicity 1.28%
Others - - - -
Chinese .0723176 -.0303551 .1749904 1.40 0.165
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healthy children in Finland, EV-A71 was detected in only 
0.3% of fecal samples and two serum samples, and the posi-
tive rate for neutralizing antibodies was only 1.6% [76]. In 
a Norwegian study of 1,255 stool samples tested by RT-
PCR, the rate of EV-A71 infection was only 1.4% [77]. In 
Germany, 27% of healthy children under 4 years of age had 
neutralizing antibodies against EV-A71, and 75% of peo-
ple aged 20-40 years had neutralizing antibodies against 
EV-A71 [50, 53]. A study in the United Kingdom found that 
the seroprevalence of EV-A71 and CVA6 increased from 
32% and 54% at 6-11 months of age to >75% at 10 years of 
age. EV-A71 was most commonly found in stool, followed 

by cerebrospinal fluid, respiratory tract samples, vesicle or 
skin swabs, and blood. CVA6 was most frequently detected 
in vesicles or skin swabs, followed by respiratory specimens, 
stool, cerebrospinal fluid, and blood [8]. In this study, the 
lowest serum positive rate of EV-A71 in children less than 
1 year old was 28%, and the serum positive rate gradually 
increased with age. The positive rate of EV-A71 was 32.7% 
in the 1- to 3-year-old group, 50.2% in the 3- to 5-year-old 
group, and 62% in the over 5-year-old group. The serological 
survey of CVA6 showed a similar trend. In another serologi-
cal meta-analysis, the seropositivity of CVA16 was lowest 
in children under one year of age and increased with age. 

Fig. 3  Forest plots for the sero-
prevalence of CVA6 antibody in 
different age groups
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No significant differences were observed between males and 
females in the serum positivity rates for EV-A71 and CVA6. 
The EV-A71 positivity rate in China was higher than that in 
other countries, whereas the CVA6 positivity rate in China 
was lower than that in other countries [78].

In previous studies, most HFMD cases occurred in chil-
dren, with a lower proportion of symptomatic infections in 
adults. However, a survey in Vietnam involving household 
contact transmission by subjects of all ages showed that the 
EV-A71 infection rate by household contact was 47.6%, the 
CV-A6 infection rate was 31.5%, and only 6.20% of house-
hold contacts developed symptoms. Symptoms of EV-A71 
infection occurred in less than 10% of the 25-29, 30-34, 
and 45-49 age groups, and symptoms of CV-A6 infection 

occurred in less than 10% of the 25-29, 50-54, and 60-plus 
age groups. These results suggest that serologically detect-
able infections continue to occur in middle-aged and older 
adults at rates similar to those in children, but only a few 
individuals develop clinical symptoms. Therefore, speci-
men collection from family members of positive patients is 
strongly recommended, and the home environment is one 
of the targets of HFMD intervention [69]. At the same time, 
in the field of basic research, we should further clarify the 
main causes of susceptibility differences between children 
and adults and for symptoms after infection [69]. Molecu-
lar epidemiological surveillance of epidemic strains should 
be strengthened to prevent large-scale epidemics of mutant 
strains.

Fig. 4  Forest plots for the sero-
prevalence of EV-A71 antibody 
in the less-than-one-year age 
group
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Given the increase in the incidence and severity of cases 
of HFMD caused by CVA6, it is necessary to strengthen the 
monitoring of HFMD and research on related vaccines and 
to actively educate the population about HFMD prevention 
and control before the epidemic peak years and peak seasons 
to improve public awareness. In view of the prevalence of 
HFMD, the accuracy of virus detection needs to be improved 
to prevent missed diagnosis and misdiagnosis. Early detec-
tion, diagnosis, and treatment are necessary to reduce the 
number of severe cases and deaths.

Most of the data in this study showed relatively high het-
erogeneity. Thus, for most of the analyses, random effects 
models were used or double-arcsine transformation was 

performed, and most of the variation could be explained by 
variables contained in the meta-regression model. The unex-
plained variability may be due to some other unmeasured 
factors in the study, such as possible differences in the time 
of specimen collection, serum storage time and methods, or 
virus strains selected in laboratory tests.

Our study has some limitations. First, the estimates we 
obtained were mainly obtained from China and other South-
east Asian countries, which are densely populated. There-
fore, these findings may not objectively reflect the global 
seroepidemiological situation. Second, a standardized pro-
tocol for the detection of neutralizing antibodies is lacking, 
and laboratory techniques and reagents used by different 

Fig. 5  Forest plots for the sero-
prevalence of EV-A71 antibody 
in the 1-3 years age group
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laboratories differ greatly, which may lead to differences in 
the titre and serological prevalence of neutralizing antibod-
ies. Third, relatively high heterogeneity was observed among 
the seroprevalence estimates in this study, which could not 
be fully explained in the meta-regression. Thus, there may 
be other factors influencing seroprevalence that were not 
analysed in this meta-analysis. Numerous retrospective and 
cross-sectional studies were included in this meta-analysis, 
and a number of studies used previously preserved serum 
samples. Antibody titres may decrease over time during stor-
age, leading to deviations in the test results.

Conclusions

EV-A71 is the main pathogen of HFMDin infants and young 
children and is capable of causing neurological complica-
tions. Due to widespread vaccination with the EV-A71 
vaccine, CVA6 has gradually become the dominant virus 
causing HFMD. Because only a subset of EV-A71- and 
CVA6-infected individuals experience clinical symptoms, 
the available data do not accurately reflect the prevalence 
of the virus. In this study, the seroepidemiology of EV-A71 
and CVA6 was analysed systematically. The results showed 
that infants and young children had higher antibody levels at 

Fig. 6  Forest plots for the sero-
prevalence of EV-A71 antibody 
in the 3-5 years age group
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Fig. 7  Forest plots for the sero-
prevalence of EV-A71 antibody 
in the older-than-five-years age 
group
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Fig. 8  Forest plots for the sero-
prevalence of EV-A71 antibody 
in males and females



 Y. Shi et al.

1 3

37 Page 18 of 21

birth, which decreased to the lowest level within the first year 
and then gradually increased thereafter. EV-A71 and CVA6 
serum antibody levels were correlated most closely with age, 
followed by sampling season and sampling method.
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tary material available at https:// doi. org/ 10. 1007/ s00705- 022- 05642-0.
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