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Comparison of trend analysis of
varicella zoster disease burden
between China and the world
1990-2021 and disease burden
forecast 2030
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!Shenzhen Hospital (Futian) of Guangzhou University of Chinese Medicine, Shenzhen, China, °The
Sixth Clinical Medical College, Guangzhou University of Chinese Medicine, Shenzhen, China

Objectives: This study aims to analyze temporal trends in the age- and sex-
specific burdens of varicella zoster virus (VZV), including incidence, prevalence,
mortality, and disability-adjusted life years (DALYs) in China from 1990 to 2021,
and to predict the burden of varicella zoster in China for 2030 by comparing the
trends with the global burden of the disease.

Methods: Data from the Global Burden of Disease database (1990-2021) were
used to analyze the characteristics of varicella zoster virus (VZV) burden in China
and globally, including trends in incidence, prevalence, mortality, and disability-
adjusted life years (DALYs). The average annual percentage change (AAPC) and its
corresponding 95% confidence interval (95% ClI) were calculated using Joinpoint
to assess the VZV burden trends. A comprehensive comparative analysis of
the differences in VZV burden between China and the global population was
conducted across multiple dimensions, including age, gender, and time period.
Additionally, an autoregressive integrated moving average (ARIMA) model was
used to predict the VZV trend from 2021 to 2030.

Results: Between 1990 and 2021, the age-standardized incidence rate (ASIR) of
varicella zoster in China decreased from 1,274.93/100,000 to 1,270.58/100,000,
while the global ASIR increased from 1,244.05/100,000 to 1,248.59/100,000.
In China, the age-standardized prevalence rate (ASPR) decreased slightly
from 72.27/100,000 to 72.03/100,000, whereas the global ASPR rose from
66.67/100,000 to 67.16/100,000. The age-standardized disability-adjusted
life year rate (ASDR) in China decreased significantly, from 17.68/100,000
to 4.66/100,000, while the global ASDR decreased from 19.28/100,000 to
12.31/100,000. Similarly, China's age-standardized mortality rate (ASMR)
declined significantly, from 0.40/100,000 to 0.05/100,000, while the global
ASMR decreased from 0.35/100,000 to 0.19/100,000. Over the same period, the
average annual percentage change (AAPC) of ASIR, ASPR, ASMR, and ASDR in
Chinawas —0.0056, -0.0131%, —6.84%, and —4.24%, respectively, while the global
AAPC for these metrics was 0.0119, 0.0183, —1.97%, and —1.42%, respectively.
Additionally, age and gender had a significant impact on the burden of varicella
zoster. The trends in ASIR and ASPR were notably influenced by age, while ASMR
and ASDR exhibited a significant increasing trend with age. Projections indicate
that the ASDR of varicella zoster in China will continue to decrease by 2030,
while the ASIR, ASPR, and ASMR are expected to remain stable.
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Conclusion: Between 1990 and 2021, the incidence, prevalence, mortality,
and DALYs of VZV in China demonstrated a declining trend, reflecting a relative
reduction in the VZV burden. Women are more susceptible to VZV infection and
face a higher risk of mortality than men. In contrast, the global disease burden
remains higher than that in China. Projections suggest a slight decrease in the
VZV burden in China by 2030. However, due to the country’s large and aging
population, VZV will continue to pose a significant public health challenge.
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Introduction

Chickenpox and herpes zoster (HZ) are both caused by the VZV,
with chickenpox representing the primary infection and herpes zoster
occurring as a result of viral reactivation. Chickenpox typically
manifests in childhood and is highly contagious, whereas herpes
zoster is most commonly observed in adults and the older adult,
triggered by reactivation of the virus that had previously latched onto
the ganglia during a decline in immune function (1, 2).

The epidemiological characteristics of varicella and herpes zoster
vary significantly across different regions, influenced by factors such
as geographic disparities, vaccination strategies, and population aging.
In recent years, the widespread implementation of varicella
vaccination programs has led to a substantial decline in childhood
varicella incidence. A recent study demonstrated that improving
coverage and ensuring the timely administration of the two-dose
varicella vaccine (VarV) regimen enhances immune protection in
susceptible children (3). Specifically, vaccinated children exhibited a
reduction in disease prevalence (4), while unvaccinated children
experienced higher incidence rates (5). These findings collectively
highlight the critical public health benefits of childhood vaccination
against varicella. The incidence of shingles has been rising globally,
particularly among the older adult. This trend may be attributed to
factors such as the decline in immune function and the increase in
chronic diseases among older individuals. With the ongoing issue of
global aging, the incidence of shingles is likely to continue increasing
(6,7). In China, VZV remains a significant public health concern, with
a more pronounced impact on individuals aged 60 and older.
Therefore, the implementation of shingles vaccination strategies
should be considered (8).

Studies suggest that older adults are generally less willing to
receive vaccinations, largely due to limited knowledge about infections
and vaccines, as well as negative attitudes toward vaccination.
Therefore, in China, improving health education on shingles,
promoting immunization, and enhancing vaccine affordability would
be highly beneficial (9). A study by Diana Martins and colleagues
found that the introduction of a shingles vaccination program was
associated with a reduction in disease burden and a decrease in the
use of related emergency medical services (10).

The studies above suggest that increasing vaccination rates
among the older adult can help reduce the disease burden of shingles.
This burden is reflected in its significant health impact and economic
costs, including acute pain and chronic complications such as
postherpetic neuralgia (PHN) (11). PHN is more common among
older adult patients and significantly affects their quality of life and
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the utilization of social resources. Various varicella-related
complications can occur frequently, impacting quality of life,
healthcare resource utilization, and budgets (12). Research has
that

heterogeneous, often resulting in severe disability and poor

shown VZV-related neurological complications are
prognosis (13).

Additionally, the incidence of shingles is significantly higher
in immunocompromised populations, further exacerbating the
public health challenge (14). Patients with malignancies, those
undergoing immunosuppressive therapy following organ
transplantation, and individuals on long-term immunosuppressive
medications are at an elevated risk. Due to impaired immune
function in these populations, their ability to defend against
varicella-zoster virus is reduced, leading to a significantly higher
incidence of shingles (15). Other studies have found that
individuals with compromised immune function are also at
increased risk of developing neurological complications, such as
neuralgia (14).

This study aims to analyze the incidence, prevalence, mortality,
and DALYs of varicella and shingles in China and globally from 1990
to 2021 by using data from the Global Burden of Disease (GBD)
database, and to compare long-term trends between China and the
world. By examining the influence of socioeconomic development,
vaccination strategies, and population aging on disease burden, this
study will provide scientific evidence to inform the development of
targeted policies and the optimization of resource allocation.

Methods
Data source

The data for this study were sourced from the 2021 Global Burden
of Disease (GBD) database. Developed by the Institute for Health
Metrics and Evaluation (IHME), the database includes indicators for
a wide range of diseases and injuries, offering multidimensional,
cross-temporal data on the global burden of disease, which are suitable
for assessing incidence, prevalence, mortality, and DALYs (16).
We retrieved data on VZV from the GBD database for the period
1990-2021, covering both China and global data. First, we selected the
categories “Cause of Death or Injury;” “Varicella,” and “Herpes Zoster”
from the GBD 2021 database on the official website. We then specified
the relevant age groups, regions, and time intervals before
downloading the data. Since this study utilizes publicly available data,
ethical approval or informed consent was not required.
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Statistical analysis

In this study, we extracted data on the incidence, prevalence,
mortality, DALY, and corresponding age-standardized rates of VZV
in China and globally from the GBD database. For statistical analysis,
we utilized Joinpoint software (version 5.1.0) to calculate the average
annual percentage change (AAPC) and its 95% confidence intervals
(95% CI) to assess the temporal trends in the VZV burden (17, 18).
The age-standardized indices were logarithmically fitted using the
regression model In (y) =a+ fx +¢, where y represents the
corresponding age-standardized index, x represents the calendar
year, and the average annual percentage change (AAPC) is calculated
as 100 x (exp (B) — 1), with its 95% confidence intervals (CIs) also
derived from the model. If the 95% CI of the AAPC is greater than
0, the age-standardized indicator indicates an increasing trend; if less
than 0, it suggests a decreasing trend; and if it includes 0, it implies
a stable trend. Predictive analyses were conducted using
autoregressive integrated moving average (ARIMA) models to
forecast VZV trends from 2021 to 2030. The ARIMA model is a time
series method where, in the ARIMA (p, d, q) model, “p” represents
the number of autoregressive terms, “d” denotes the degree of
differencing, and “q” represents the number of moving average
terms. Initially, differencing was applied to achieve stationarity in the
time series data, and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS)
test was used to confirm stationarity. The Bayesian Information
Criterion (BIC) was then used to compare the goodness-of-fit of
different models. Finally, the Ljung-Box test assessed the robustness
of the residuals. The model was considered optimal for short-term
time series forecasting when the residuals exhibited randomness
(19). Statistical analysis and data visualization were performed using
R statistical software (version 4.4.1) and Joinpoint software. A
p-value of less than 0.05 was considered statistically significant in
this study.

Results

Description of China and global VZV
burden

Incidence and prevalence of VZV in China and
worldwide

From 1990 to 2021, the population-wide incidence of varicella
zoster in China showed a slight decrease, with the number of cases
dropping from 13.88 million (95% CI: 13.18-14.62 million) to
12.5 million (95% CI: 11.11-13.90 million). The ASIR decreased
slightly from 1,274.93/100,000 to 1,270.58/100,000 (AAPC = —0.0056,
95% CI: —0.0294 to 0.0182%), reflecting a relatively stable trend. The
number of prevalent cases increased from 755,000 (95% CI: 636,000
894,000) to 1.12 million (95% CI: 906,000-1.36 million), while the
ASPR decreased slightly from 72.27/100,000 to 72.03/100,000
(AAPC =-0.0131, 95% CI: —0.0321 to 0.0058%). Globally, the
population-wide incidence of varicella zoster increased from
72.83 million (95% CI: 70.11-75.85 million) to 86.67 million (95% CI:
81.68-92.21 million), and the ASIR increased from 1,244.05/100,000
to 1,248.59/100,000 (AAPC = 0.0119, 95% CI: 0.0058 to 0.016%). The
number of prevalent cases rose from 3.37 million (95% CI: 2.92-
3.89 million) to 5.28 million (95% CI: 4.41-6.18 million), with a slight
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increase in the ASPR from 66.67/100,000 to 67.16/100,000
(AAPC =0.0183, 95% CI: —0.0039 to 0.0406%) (Table 1).

Deaths and DALYs of VZV in China and
globally

In China, the number of deaths due to varicella zoster declined
significantly from 2,666 (95% CI: 2,387-2,951) in 1,990 to 644 (95%
CI: 537-755) in 2021. The ASMR decreased from 0.402/100,000 to
0.046/100,000 (AAPC = —6.8396, 95% CI: —7.0088% to —6.6701%).
The corresponding number of DALY decreased from 177,000 (95%
CI: 152,000-204,000) to 72,000 (95% CI: 48,000-101,000), with the
ASDR  decreasing from 17.68/100,000 to 4.66/100,000
(AAPC = —4.2445, 95% CI: —4.413% to —4.0754%). Globally, the
number of deaths from varicella zoster decreased from 15,600 (95%
CI: 14,100-17,400) to 13,900 (95% CI: 12,500-15,600), while the
ASMR  decreased from 0.354/100,000 to 0.191/100,000
(AAPC = —1.9661, 95% CI: —2.0277% to —1.9045%). Concurrently,
the global number of DALYs decreased from 1.065 million (95% CI:
937,000-1.230 million) to 886,000 (95% CI: 744,000-1.060 million),
and the ASDR decreased from 19.28/100,000 to 12.31/100,000
(AAPC = —1.4224, 95% CI: —1.4943% to —1.3504%) (Table 1).

Joinpoint regression analysis of VZV
burden in China and globally

Joinpoint regression analyses of the ASIR, ASPR, DALYs, and
ASMR for VZV in China and globally are shown in Figures 1, 2. In
China, the incidence and prevalence of VZV remained stable from 1990
to 2001, then increased from 2000 to 2005, with annual percentage
changes (APCs) of 0.15 and 1.16 (p < 0.05). From 2005 to 2009, a
decreasing trend was observed (p < 0.05). The trend reversed from 2015
t0 2019, showing an increase (p < 0.05), and stabilized in 2019. Mortality
and DALYs have been on a downward trend from 1990 to 2021.
Globally, the incidence and prevalence decreased from 1990 to 1995,
then increased from 1996 to 2005, followed by a decrease from 2005 to
2009, with APCs of —0.06 and —0.21 (p < 0.05), respectively. From 2009
to 2015, both incidence and prevalence increased, with APCs of 0.06
and 0.12 (p < 0.05), respectively. From 2015 to 2021, a decreasing trend
was observed, with APCs of —0.04 and 0.17 (p < 0.05), respectively.

Trends in VZV burden in China and globally

In Figure 3a, the ASIR and ASPR in China show a slight increase
from 1990 to 2005, followed by a decrease, while the ASMR and ASDR
exhibit a gradual decline from 1990 to 2021. In Figure 3b, both ASDR
and ASMR show a small decrease from 1990 to 2021, while ASIR and
ASPR display negligible changes.

Disease burden of VZV in different age
groups in China, 1990 and 2021

The incidence, prevalence, DALYs, mortality rates, and
corresponding crude rates of VZV across all age groups in China from
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TABLE 1 All-age cases and age-standardized incidence, prevalence, mortality and DALYs rates for VZV in China and globally in 1990 and 2021, and
corresponding AAPCs.

Location Measure 1990 2021 1990-2021

. . AAPC

All-ages cases = Age-standardized @ All-ages cases = Age-standardized
rates per 100,000 rates per 100,000
people people
n (95% Cl) n (95% Cl) n (95% Cl) n (95% Cl) n (95% Cl)

China Incidence 13,887,584 1,274.929 12,504,897 1,270.58 —0.0056
(13,183,440-14,620,874) (1,211.66-1,344.98) (11,110,002-13,989,387) (1,208.53-1,339.47) (—0.0294-0.0182)

Prevalence 754,742 72.266 1,116,219 72.029 —0.0131
(635,860-893,851) (61.166-85.11) (905,617-1,360,149) (60.92-84.925) (—0.0321-0.0058)

DALYs 176,922 17.681 71,507 4.661 —4.2445
(152,341-204,286) (15.296-20.23) (48,331-100,573) (3.324-6.301) (—4.413-4.0754)

Deaths 2,666 0.402 644 0.046 —6.8396
(2,387-2,951) (0.351-0.451) (537-755) (0.038-0.053) (—7.0088-6.6701)

Global Incidence 72,830,736 1,244.051 86,678,087 1,248.592 0.0119

(70,112,715-75,848,873) (1,187.62-1,303.325) (81,687,121-92,207,569) (1,192.39-1,309.92) (0.008-0.016)

Prevalence 3,371,208 66.667 5,282,097 67.161 0.0183
(2,914,534-3,885,486) (56.809-77.224) (4,407,183-6,182,740) (56.986-77.814) (—0.0039-0.0406)

DALYs 1,065,063 19.284 886,067 12.309 —1.4224
(936,651-1,230,333) (17.01-22.054) (744,313-1,060,072) (10.362-14.734) (—1.4943-1.3504)

Deaths 15,633 0.354 13,931 0.191 —1.9661
(14,141-17,385) (0.321-0.384) (12,585-15,605) (0.171-0.215) (—2.0277-1.9045)

1990 to 2021 are shown in Figure 4. In Figure 4a, the highest prevalence
and number of cases are observed in the 0-14 years age group, with
both prevalence and case numbers significantly lower in 2021
compared to 1990. Prevalence gradually increases with age after
14 years. In Figure 4b, the highest prevalence and number of cases are
also seen in the 0-14 years group. The main age group for incidence is
concentrated in the 50-80 years range, while the crude incidence rate
shows an upward trend. Figure 4d illustrates that the number of deaths
is concentrated in the 75-89 years age group, with both the number of
deaths and the mortality rate in 2021 significantly lower than in 1990.

Gender differences in the burden of VZV
disease in different age groups in China

Figures 5, 6 present the prevalence, morbidity, mortality, and
DALYs of VZV for males and females across different age groups in
China in 1990 and 2021. From Figure 5, it is evident that the highest
prevalence, morbidity, mortality, and DALY are concentrated in the
0-14 years age group, with males outnumbering females in all measures.
The number of cases increases with age, peaking at the 55-59 years age
group. Figure 6 shows that all data improved in 2021 compared to 1990,
with a consistent overall trend. Figure 7 compares the burden of disease
and age-standardized incidence of VZV among men and women of all
ages in China from 1990 to 2021. The incidence and prevalence showed
an upward trend from 2000 to 2005, followed by a gradual decline after
2005, and stabilization after 2010. The prevalence has exhibited a slight
increase from 1990 to 2021. Meanwhile, the mortality rate, number of
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deaths, DALY rate, and total DALYs have all shown a significant
downward trend year by year from 1990 to 2021.

Projected disease burden in China over the
next 10 years

From Figure 8, it can be seen that by 2030 the ASDR of VZV
diseases in China will further decrease, the ASPR will slightly decrease,
while the ASIR and ASMR will remain stable.

Discussion

This study provides a comprehensive analysis of the VZV disease
in China and globally from 1990 to 2021, revealing significant
temporal trends as well as age, gender, and regional differences in
incidence, prevalence, mortality, and DALYs. Notably, in China, while
the ASIR and ASPR have remained relatively stable, both the ASMR
and ASDR have significantly declined. This trend contrasts with the
global experience and warrants particular attention. Globally, the
ASIR and ASPR have increased, while reductions in mortality and
DALYs have been relatively modest. These divergent trends highlight
the success of public health interventions in China, while also
emphasizing the continued global challenge posed by VZV (6). This
disparity is likely linked to several factors, including vaccination
policies, healthcare accessibility, population aging, and variations in
public health strategies.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1535977
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chang et al.

10.3389/fpubh.2025.1535977

China: 5 Joinpoints

1297, 2019020210 26C = 003

129

1287

1282]

val

1277,

127

1267]

1282

1287

1989 12 1995 1988 2001 2008 2007 2000 2013 2006 2019 202

Fina Selected Modek:4 Joingoints

()

China: 4 Joinpoints

—— 20140-20210A%C = -172¢

18972|

13972

1989 1992 1995 1998 2001 2004 2007 2000 2013 2006 2019 202

Fina Selected Model: Joinpoints.

FIGURE 1

APCs of ASIR, ASPR, ASDR and ASMR of VZVs in China from 1990 to 2021 (*indicates p-value <0.05). (a) ASIR; (b) ASPR; (c) ASDR; (d) ASMR.
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China has made significant progress in expanding varicella
vaccination coverage among children. Studies have shown that the
introduction of the varicella booster vaccine led to a marked increase
in VZV antibody levels among children in Beijing (20). In Shanghai,
a two-dose varicella vaccine (VarV) immunization program has been
widely implemented, with free vaccination becoming available in
August 2018. Following the introduction of this program, there was a
notable reduction in the number of varicella cases among children
(21). The varicella vaccine has increasingly been incorporated into
provincial immunization programs, leading to a decline in primary
varicella cases and, as a result, reducing the future risk of herpes zoster
reactivation in these populations.

Globally, vaccination coverage and policies vary significantly. In
high-income countries such as the United States, Canada, and several
European nations, vaccination rates for varicella and herpes zoster are
relatively high, leading to a lower disease burden in these regions (4).
In contrast, many low- and middle-income countries face low
vaccination coverage due to factors such as high vaccine costs,
unstable supply chains, and limited public awareness, resulting in
persistently high incidence and mortality rates of herpes zoster (5, 6).

Frontiers in Public Health

In recent years, the Chinese government has increased its
investment in the healthcare sector, particularly in the development
of the primary healthcare system. This has enhanced the accessibility
of medical services, enabling more individuals to receive timely
diagnoses and treatment. Furthermore, China has actively promoted
the equalization of public health services, ensuring that residents in
remote and rural areas also have access to essential healthcare services
(22, 23). Globally, the distribution of healthcare resources remains
highly unequal. Developed countries benefit from advanced medical
facilities and a well-equipped workforce, whereas many developing
nations face critical shortages of healthcare resources. This disparity
has led to significant differences in the effectiveness of disease
prevention and control efforts (24, 25).

China is experiencing rapid population aging, leading to a
growing older adult population that is more susceptible to herpes
zoster. This study observed a slight increase in the number of cases in
China. While the country has mitigated some of the adverse effects
of aging through improved healthcare management for the older
adult, the accelerating aging process presents a significant challenge
for the nation in the future (26). Globally, aging is a widespread trend,
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and the decline in immune function among the older adult places
them at high risk for herpes zoster, which often manifests more
severely and is accompanied by additional complications. As a result,
aging has become a key driver of the increasing disease burden of
herpes zoster worldwide (27).

Age subgroup analyses clearly demonstrate the biphasic nature of
the VZV disease burden. Understanding the dual-phase progression
of VZV infection is essential, as primary infection (varicella) typically
occurs in childhood, when the immune system is still developing and
resistance to VZV is relatively weak (28). The virus then enters a
latent phase, with reactivation commonly occurring as herpes zoster
in older adults or individuals with compromised immune function
(29). This fundamental characteristic of VZV’s natural history
underpins the age-related patterns observed in the disease burden.
As individuals age, there is a notable increase in disease burden
among middle-aged and older adult populations, underscoring the
need for age-specific interventions (13, 14). Studies have shown that
the incidence and hospitalization rates of herpes zoster rise with age,
particularly after 50 (15, 30).

Gender distribution data indicate that the ASIR and ASMR are
typically higher in females than in males. This may reflect the
influence of gender on disease prevalence, consistent with previous
studies suggesting that female sex is an independent risk factor for
herpes zoster (31). A community-based prospective cohort study
found that herpes zoster incidence was higher in females than in
males, potentially due to differences in immune metabolism and
hormonal levels (32).

In conclusion, this study demonstrates that China has made
significant progress in controlling the VZV disease burden,
particularly through reductions in DALYs and mortality rates.
However, with population aging and a shifting disease burden toward
the adult population, new challenges are emerging. Globally, despite
a general decline in disease burden, the rising number of cases and
regional disparities in vaccination coverage remain significant
concerns. Moving forward, efforts should prioritize promoting
widespread vaccination, improving access to herpes zoster vaccines
and treatments, enhancing disease prevention and control, and
advancing research focused on children, the older adult, and female
populations. Achieving comprehensive disease control will require
multi-sectoral collaboration.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

References

1. Pan CX, Lee MS, Nambudiri VE. Global herpes zoster incidence, burden of disease,
and vaccine availability: a narrative review. Therap Adv Vaccines Immunother. (2022)
10:25151355221084535. doi: 10.1177/25151355221084535

2. Huang J, Wu Y, Wang M, Jiang J, Zhu Y, Kumar R, et al. The global disease burden
of varicella-zoster virus infection from 1990 to 2019. ] Med Virol. (2022) 94:2736-46.
doi: 10.1002/jmv.27538

3. Xiong S, Han C, Wu D, Mi X, Zhang P, Gao H, et al. Effectiveness of a 2-dose
varicella vaccination program in Changzhou, China, during the transitional period
(2017-2022): a registry-based case-cohort study. BMC Public Health. (2025) 25:207. doi:
10.1186/s12889-025-21348-9

Frontiers in Public Health

10.3389/fpubh.2025.1535977

Author contributions

ZC: Conceptualization, Data curation, Formal analysis,
Methodology, Software, Visualization, Writing — original draft. HL:
Data curation, Formal analysis, Investigation, Writing - original draft.
YL: Conceptualization, Data curation, Formal analysis, Writing -
original draft. TQ: Conceptualization, Data curation, Formal analysis,
Writing — original draft. MH: Data curation, Supervision, Writing —
review & editing. XY: Data curation, Supervision, Writing - review &
editing. JL: Conceptualization, Data curation, Formal analysis,
Writing - original draft. YX: Project administration, Resources,
Supervision, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1535977/
full#supplementary-material

4. Shrestha AC, Field E, Rajmokan M, Lambert SB. Assessing the impact of
chickenpox and shingles vaccination using intermittent enhanced surveillance in
Queensland, Australia. Vaccine. (2023) 41:7539-47. doi: 10.1016/j.vaccine.2023.11.015

5. Jejaw M, Tafere TZ, Tiruneh MG, Hagos A, Teshale G, Tilahun MM, et al. Three
in four children age 12-23 months missed opportunities for vaccination in sub-
Saharan African countries: a multilevel mixed effect analysis of demographic health
and surveys 2016-2023. BMC Public Health. (2025) 25:62. doi:
10.1186/512889-024-21273-3

6. Zhang W, He Z, Li P, Zeng W, Feng ], Dong X, et al. The necessity for popularizing
varicella-zoster virus vaccine programs worldwide: an age-period-cohort analysis for

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1535977
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1535977/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1535977/full#supplementary-material
https://doi.org/10.1177/25151355221084535
https://doi.org/10.1002/jmv.27538
https://doi.org/10.1186/s12889-025-21348-9
https://doi.org/10.1016/j.vaccine.2023.11.015
https://doi.org/10.1186/s12889-024-21273-3

Chang et al.

the global burden of disease study 2019. ] Infect Public Health. (2023) 16:1093-101. doi:
10.1016/}.jiph.2023.05.016

7. van Oorschot D, Vroling H, Bunge E, Diaz-Decaro J, Curran D, Yawn B. A
systematic literature review of herpes zoster incidence worldwide. Hum Vaccin
Immunother. (2021) 17:1714-32. doi: 10.1080/21645515.2020.1847582

8. Zhang Z, Liu X, Suo L, Zhao D, Pan ], Lu L. The incidence of herpes zoster in China:
a meta-analysis and evidence quality assessment. Hum Vaccin Immunother. (2023)
19:2228169. doi: 10.1080/21645515.2023.2228169

9. Wang M, Hu M, Wang Y, Long C, Xia Y, Zhu D, et al. Willingness to vaccinate
against herpes zoster in Chinese urban population: a mixed-methods study. BM] Open.
(2023) 13:¢079115. doi: 10.1136/bmjopen-2023-079115

10. Martins D, McCormack D, Tadrous M, Gomes T, Kwong JC, Mamdani MM, et al.
Impact of a publicly funded herpes zoster immunization program on the burden of
disease in Ontario, Canada: a population-based study. Clin Infect Dis. (2021) 72:279-84.
doi: 10.1093/cid/ciaa014

11. Hiining S, Werner M, Susok L. Clinical presentation and treatment of herpes zoster
and postherpetic neuralgia. Dermatologie (Heidelberg, Germany). (2024) 75:733-42. doi:
10.1007/s00105-024-05367-y

12. Shah HA, Meiwald A, Perera C, Casabona G, Richmond P, Jamet N. Global
prevalence of varicella-associated complications: a systematic review and meta-analysis.
Infect Dis Ther. (2024) 13:79-103. doi: 10.1007/s40121-023-00899-7

13. Nemoto J, Ogasawara JI, Koga M. The diversity of neurological complications
associated with herpes zoster: a retrospective case series of 26 patients. Internal Med
(Tokyo, Japan). (2024) 63:2621-5. doi: 10.2169/internalmedicine.3047-23

14. Calabrese C, Kirchner E, Fernandez J, Calabrese LH. Preventing herpes zoster in
immunocompromised patients: current concepts. Cleve Clin ] Med. (2024) 91:437-45.
doi: 10.3949/ccjm.91a.24019

15.McKay SL, Guo A, Pergam SA, Dooling K. Herpes zoster risk in
immunocompromised adults in the United States: a systematic review. Clin Infect Dis.
(2020) 71:e125-34. doi: 10.1093/cid/ciz1090

16. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and
injuries in 204 countries and territories, 1990-2019: a systematic analysis for the global
burden of disease study 2019. Lancet (London, England). (2020) 396:1204-22. doi:
10.1016/S0140-6736(20)30925-9

17. Zhang Y, Liu J, Han X, Jiang H, Zhang L, Hu J, et al. Long-term trends in the
burden of inflammatory bowel disease in China over three decades: a joinpoint
regression and age-period-cohort analysis based on GBD 2019. Front Public Health.
(2022) 10:994619. doi: 10.3389/fpubh.2022.994619

18. Guo M, Xu J, Du J. Trends in cervical cancer mortality in China from 1989 to 2018:
an age-period-cohort study and joinpoint analysis. BMC Public Health. (2021) 21:1329.
doi: 10.1186/s12889-021-11401-8

19. Liu E Zhu N, Qiu L, Wang JJ, Wang WH. Application of R-based multiple seasonal
ARIMA model, in predicting the incidence of hand, foot and mouth disease in Shaanxi

Frontiers in Public Health

11

10.3389/fpubh.2025.1535977

province. Zhonghua liu xing bing xue za zhi = Zhonghua liuxingbingxue zazhi. (2016)
37:1117-20. doi: 10.3760/cma.j.issn.0254-6450.2016.08.013

20. Suo LD, Zhao D, Chen M, Li J, Dong M, Wang YT, et al. An investigation on serum
antibody level of varicella-zoster virus in healthy population in Beijing. Zhonghua yu
fang yi xue za zhi [Chinese ] Prev. Med]. (2022) 56:108-13. doi:
10.3760/cma.j.cn112150-20211221-01174

21.Li Z, Yao Y, Lu X, Liu J, Huang Z, Sun X, et al. Impact of a two-dose varicella
immunization program on the incidence of varicella: a multi-year observational study
in Shanghai, China. Expert Rev Vaccines. (2021) 20:1177-83. doi:
10.1080/14760584.2021.1963236

22.Yip W, Fu H, Chen AT, Zhai T, Jian W, Xu R, et al. 10 years of health-care reform
in China: progress and gaps in universal health coverage. Lancet (London, England).
(2019) 394:1192-204. doi: 10.1016/S0140-6736(19)32136-1

23.Yip WC, Hsiao WC, Chen W, Hu S, Ma ], Maynard A. Early appraisal of China's
huge and complex health-care reforms. Lancet (London, England). (2012) 379:833-42.
doi: 10.1016/S0140-6736(11)61880-1

24. Hosseinpoor AR, Bergen N, Kirkby K, Schlotheuber A. Strengthening and
expanding health inequality monitoring for the advancement of health equity: a review
of WHO resources and contributions. Int J Equity Health. (2023) 22:49. doi:
10.1186/512939-022-01811-4

25. Kittelsen SK, Fukuda-Parr S, Storeng KT. Editorial: the political determinants of
health inequities and universal health coverage. Glob Health. (2019) 15:73. doi:
10.1186/512992-019-0514-6

26.Wu W, Long S, Cerda AA, Garcia LY, Jakovljevic M. Population ageing and
sustainability of healthcare financing in China. Cost Eff Resour Alloc. (2023) 21:97. doi:
10.1186/512962-023-00505-0

27.Kawai K, Gebremeskel BG, Acosta CJ. Systematic review of incidence and
complications of herpes zoster: towards a global perspective. BM] Open. (2014)
4:e004833. doi: 10.1136/bmjopen-2014-004833

28. Zerboni L, Sen N, Oliver SL, Arvin AM. Molecular mechanisms of varicella zoster
virus pathogenesis. Nat Rev Microbiol. (2014) 12:197-210. doi: 10.1038/nrmicro3215

29. Kennedy PGE. The spectrum of neurological manifestations of varicella-zoster
virus reactivation. Viruses. (2023) 15:1663. doi: 10.3390/v15081663

30.LiY, AnZ, Yin D, Liu Y, Huang Z, Xu J, et al. Disease burden due to herpes zoster
among population aged >50 years old in China: a community based retrospective
survey. PloS One. (2016) 11:¢0152660. doi: 10.1371/journal.pone.0152660

31. Opstelten W, Van Essen GA, Schellevis E, Verheij T], Moons KG. Gender as an
independent risk factor for herpes zoster: a population-based prospective study. Ann
Epidemiol. (2006) 16:692-5. doi: 10.1016/j.annepidem.2005.12.002

32. Takao Y, Miyazaki Y, Okeda M, Onishi F, Yano S, Gomi Y, et al. Incidences of
herpes zoster and postherpetic neuralgia in Japanese adults aged 50 years and older from
a community-based prospective cohort study: the SHEZ study. J Epidemiol. (2015)
25:617-25. doi: 10.2188/jea.JE20140210

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1535977
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jiph.2023.05.016
https://doi.org/10.1080/21645515.2020.1847582
https://doi.org/10.1080/21645515.2023.2228169
https://doi.org/10.1136/bmjopen-2023-079115
https://doi.org/10.1093/cid/ciaa014
https://doi.org/10.1007/s00105-024-05367-y
https://doi.org/10.1007/s40121-023-00899-7
https://doi.org/10.2169/internalmedicine.3047-23
https://doi.org/10.3949/ccjm.91a.24019
https://doi.org/10.1093/cid/ciz1090
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.3389/fpubh.2022.994619
https://doi.org/10.1186/s12889-021-11401-8
https://doi.org/10.3760/cma.j.issn.0254-6450.2016.08.013
https://doi.org/10.3760/cma.j.cn112150-20211221-01174
https://doi.org/10.1080/14760584.2021.1963236
https://doi.org/10.1016/S0140-6736(19)32136-1
https://doi.org/10.1016/S0140-6736(11)61880-1
https://doi.org/10.1186/s12939-022-01811-4
https://doi.org/10.1186/s12992-019-0514-6
https://doi.org/10.1186/s12962-023-00505-0
https://doi.org/10.1136/bmjopen-2014-004833
https://doi.org/10.1038/nrmicro3215
https://doi.org/10.3390/v15081663
https://doi.org/10.1371/journal.pone.0152660
https://doi.org/10.1016/j.annepidem.2005.12.002
https://doi.org/10.2188/jea.JE20140210

	Comparison of trend analysis of varicella zoster disease burden between China and the world 1990–2021 and disease burden forecast 2030
	Introduction
	Methods
	Data source
	Statistical analysis

	Results
	Description of China and global VZV burden
	Incidence and prevalence of VZV in China and worldwide
	Deaths and DALYs of VZV in China and globally
	Joinpoint regression analysis of VZV burden in China and globally
	Trends in VZV burden in China and globally
	Disease burden of VZV in different age groups in China, 1990 and 2021
	Gender differences in the burden of VZV disease in different age groups in China
	Projected disease burden in China over the next 10 years

	Discussion

	References

