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Acne vulgaris poses a significant health challenge
in China, adversely affecting patients’ quality of
life and mental health. Updated evidence on
acne burden in China integrating temporal trends,
China-global comparisons, change-point patterns
and future projections remains limited. This study
aimed to provide an updated assessment of
acne vulgaris burden in China, including temporal
trends and future projections, and to clarify its
public health implications. Using data from the
2021 Global Burden of Disease study, estimated
annual percentage changes for acne vulgaris were
calculated for China and globally, while change-
point patterns were assessed using joinpoint
regression. An age-period-cohort analysis was
subsequently performed, followed by Bayesian
age-period-cohort projection of China’s acne
vulgaris burden to 2050. From 1990 to 2021,
the prevalence, incidence and disability-adjusted
life years associated with acne vulgaris in China
exhibited sustained increases, outpacing global
rates. Age-period-cohort analysis revealed a peak
incidence at ages 10-14 years. Overall, the
main burden was concentrated in adolescence.
Bayesian age-period-cohort projections indicated
that China’s acne vulgaris burden will continue to
rise from 2022 to 2050, with a disproportionately
greater impact on females. These findings
support prioritising evidence-based prevention,
early recognition and management strategies for
adolescents and for females in China.
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Acne vulgaris (AV) frequently leads to post-
inflammatory erythema (PIE), hyperpigmentation

Significance

The burden of acne vulgaris in China has increased over
the past 3 decades, with a faster rise than the global
average and a continued increase projected through
2050. Adolescents bear the main burden, and females
are more affected than males. These findings highlight
the need for earlier recognition and better long-term
management for adolescents and for females.

and scarring, significantly impacting both physical
appearance and overall well-being (1). Although
it is classified as a nonlethal disease, its substantial
effects on health-related quality of life, psychological
health and socioeconomic burden warrant serious
consideration (2). A steady rise in AV-related disability-
adjusted life years (DALYs) has been observed,
underscoring its emergence as a priority on national and
global health agendas (3).

Prior Global Burden of Disease (GBD)-based
work has described long-term acne burden trends in
China and reported age-period—cohort (APC) patterns
based on data up to 2019 (4). What remains
unclear is whether China’s trajectory shows distinct
change points, whether the timing and direction of
these change points differ from those in global
estimates, and what these trends imply for future
burden in China. China’s unique demographic and
environmental characteristics may influence acne
incidence trends. The country’s vast population base
and distinctive age structure transitions—particularly
adolescent population fluctuations—create special
epidemiological conditions. Furthermore, urban—rural
lifestyle disparities (including Westernized dietary
patterns) combined with air pollution exposure could
contribute to acne burden patterns that diverge from
global averages (5, 0).

Therefore, using GBD 2021, we characterised AV
incidence, prevalence and DALYs in China from
1990 to 2021 and compared these trends with global
estimates. We quantified temporal change points using
joinpoint regression, examined APC patterns in China
and projected China’s burden to 2050 using a Bayesian
age-period-cohort (BAPC) model.

2026 ©Author(s). Published by MJS Publishing, on behalf of the Society for Publication of Acta Dermato-Venereologica. This is an Open Access article distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/).
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METHODS
Study population

AV, as defined by the GBD project, was collected
for both sexes across all age categories and from
1990 to 2021 and for both the global population and
China.

Case definition and severity levels

In GBD 2021, AV is defined as a chronic inflammatory
disease of the pilosebaceous unit associated with
increased sebum secretion and is mapped to ICD-10
code L70 (excluding L70.4). For nonfatal burden
estimation, GBD 2021 applies predefined acne severity
levels mapped to disfigurement levels 1-3, each with
a corresponding disability weight (DW); these are
combined with the severity distribution to quantify
YLDs/DALYs. Across severity levels, DWs range
from 0.011 (mild) to 0.405 (severe). The acne-specific
severity levels, severity distribution and DWs used in
GBD 2021 are summarised in Table SI (7).

Data sources

Age-standardized prevalence (ASPR), incidence
(ASIR) and DALY rates (ASDR) for AV—together
with their 95 % uncertainty intervals (Ul)—were
directly extracted from the GBD 2021 Results Tool.
These age-standardized rates (ASRs) are computed in
GBD using the GBD standard population (7). No
additional re-standardization was performed in this
study. The locations selected were Global and China.
No subnational analyses were conducted for China.

Trend analysis

The analysis of trends across a defined time interval
was conducted through linear regression of the
logarithmically transformed ASR, represented by the
equation y = a+pfx+e, where y=In (ASR) and x=calendar
year. The estimated annual percentage changes (EAPC)
was calculated as 100 x (exp(B) — 1), and its 95
% confidence interval (CI) was obtained from the
regression model. The ASR was considered to increase
when both the EAPC and the lower bound of its
95% CI exceeded zero, decreased when both the
EAPC and the upper bound were less than zero, and
stabilized otherwise. Temporal inflection points in AV
trends for China and globally were identified via the
Joinpoint Regression Program (version 5.2.0). Log-
linear segmented models with up to five joinpoints were
evaluated, and the final model was selected using the
data-driven weighted Bayesian Information Criterion
(BIC). Annual percentage changes (APCs) and their 95
% Cls were calculated using the Empirical Quantile
method with 5,001 resamples.
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APC analysis

APC model was applied to disentangle temporal,
demographic and generational influences on the AV
burden. The overall trend, quantified as net drift,
denotes the yearly proportional shift in incidence over
time. The segment-specific change, captured by local
drift, reflects the annual proportional variation within
each age stratum across the observation window. Period
rate ratios and cohort rate ratios were calculated as
relative risks with 95% CI for each period and cohort,
respectively, using the midpoint period (2004.5) and
midpoint birth cohort (1952) as references. All estimates
are reported as point estimates with 95 % Cls. A trend
or effect was considered statistically significant if the
95% CI excluded 0 (for net drift and local drifts) or 1
(for rate ratios).

BAPC model for projections

The BAPC model was applied to project the AV burden
in China from 2022-2050. This approach employs
integrated nested Laplace approximations (INLA) to
perform fully Bayesian inference, providing a coherent
framework for long-term forecasting. For each projected
estimate, uncertainty was quantified from the posterior
predictive distribution and reported as 95 % credible
intervals (Crl), defined by the 2.5th and 97.5th posterior
percentiles.

All the statistical computations and visual
representations were executed via R version 4.4.2, with
significance declared at p<0.05 .

RESULTS
AV burden in China and worldwide

Spanning 1990-2021, China and worldwide populations
alike demonstrated sustained increases in ASPR, ASIR
and ASDR of AV, with China consistently maintaining
higher levels than the global average. In China, the AV
ASPR increased from 3166.6 (95% Ul 2844.6-3522.4)
per 100,000 population in 1990 to 3742.2 (95% UI
3380.3-4152.5) in 2021, with an EAPC of 0.55 (95%
CI 0.54-0.56). The ASIR rose from 1632.4 (95 %
Ul 1445.7-1843.8) per 100,000 to 1915.8 (95% UI
1694.7-2182.0), with an EAPC of 0.53 (95% CI 0.52—
0.54). The ASDR increased from 68.2 (95% UI 42.5—
107.2) per 100,000 to 80.7 (95% UI 50.5-126.6), with
an EAPC of 0.56 (95% CI 0.55-0.57). Globally, the
ASPR rose from 2800.5 (95% UI 2555.3-3115.1) per
100,000 in 1990 to 3142.5 (95% UI 2867.0-3500.6) in
2021, with an EAPC of 0.37 (95% CI 0.36-0.39). The
ASIR rose from 1442.9 (95% UI 1286.9-1634.5) per
100,000 to 1645.2 (95% UI 1459.7-1878.2), with an
EAPC of 0.43 (95% CI 0.41-0.45). ASDR increased
from 59.9 (95% Ul 37.5-94.0) per 100,000 to 67.2
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(95% UI 42.3-105.8), with an EAPC of 0.38 (95% CI
0.37-0.39). Comparative analysis revealed that although
the global acne burden has increased overall, China has
experienced more rapid growth, with higher EAPCs
across all three metrics (prevalence, incidence and
DALY rates) than the global average (Table I, Fig. 1).

Join-point regression analysis of the AV burden

The joinpoint regression analysis revealed that while
China and worldwide groups exhibited continual
upward trajectories in the AV burden, their respective
growth patterns and inflection points demonstrated
notable differences. Across the 1990-2021 interval,
China showed continuous growth in ASPR, ASIR
and ASDR. Three significant inflection points were
identified in 2006, 2009 and 2019. The period from
1990 to 2006 was characterized by steady growth across
all indicators. Between 2006 and 2009, the growth rate
peaked, reaching its highest annual percentage change.
Between 2009 and 2019, the growth rate gradually
decelerated. The most recent period from 2019 to 2021
showed minimal increases (Fig. S1).

Globally, the AV burden also continuously increased
in ASPR, ASIR and ASDR between 1990 and 2021.
For incidence, the period between 1990 and 2006
showed relatively stable growth, followed by the fastest
acceleration between 2006 and 2014. The growth rate
then declined from 2014 to 2019, with a slight rebound
observed from 2019 to 2021. For prevalence and DALY
rates, the global pattern showed moderate growth from
1990 to 2011, the most rapid acceleration between 2011
and 2014, followed by a gradual slowdown from 2014
to 2021 (Fig. S1).

Comparative analysis demonstrated that China
experienced its most rapid acceleration from 2006 to
2009, whereas the global incidence showed peak growth
from 2006 to 2014. Notably, while China’s growth
stabilized from 2019 to 2021, the global incidence
modestly rebounded during this period, although no

similar rebound was observed for the global prevalence
or DALY rates. (Fig. S1).

APC effects on AV incidence

The age-effect curve showed a unimodal pattern:
fitted incidence increased sharply from ages 5-9
to 10-14 years, peaked in the 10-14 year age
group (midpoint 12.5 years; 6306.25 per 100,000
person-years, 95% CI 6223.14-6390.48), remained
comparatively elevated at ages 15-19 years and then
declined progressively with increasing age. At the
50-54 year age group (midpoint 52.5 years), the
fitted incidence was 240.50 per 100,000 (95% CI
237.16-243.89) (Fig. 2B).

Using 2004.5 as the reference (RR=1.00), period
effects demonstrated a progressive increase in
relative risk from 0.96 (95% CI 0.92-0.99) in
1994.5 to 1.07 (95% CI 1.01-1.13) in 2019.5, with
intermediate values of 0.98 (95% CI 0.96-1.00) in
1999.5, 1.03 (95% CI 1.01-1.05) in 2009.5 and 1.05
(95% CI 1.01-1.09) in 2014.5 (Fig. 2C).

The cohort effect analysis using the 1952 birth
cohort as a reference (RR=1.00) revealed lower
disease risk (RR<1 with 95 % ClIs entirely below
1) for earlier birth cohorts (1917-1947), whereas
progressively higher risks (RR>1 with 95 % Cls
entirely above 1) were observed in cohorts born
after 1957, reaching a peak relative risk of 1.38
(95% CI 1.36-1.40) in the 2012 birth cohort (Fig.
2D).

Local drift wvaried by age, with relatively
higher annual increases in younger age groups
(approximately 5-39 years) and progressively smaller
increases at older ages (Fig. 2A) . The maximum
local drift occurred in the 5-9 year age group
(midpoint 7.5 years; 0.57 % per year, 95% CI 0.54—
0.60). The net drift was 0.46 % per year (95% CI
0.11-0.81), indicating a modest overall increase in
incidence over the study period (Fig. 2A).

Table I. AV burden in China and globally, 1990 vs 2021, with EAPC, 1990-2021

Location Measure All age number of cases (95 % UI)

ASR (per 100,000) (95 % UI) EAPC (95% CI)

1990 2021 1990 2021
China Prevalence 42619852.506 (38256909.006- 39458444.564 (36080237.838- 3166.569 (2844.555- 3742.196 (3380.305- 0.55(0.54,0.56)*
47529057.931) 43300753.979) 3522.447) 4152.453)
Incidence 20793408.848 (18565209.561- 19912141.329 (17768188.006- 1632.411 (1445.724- 1915.806 (1694.741- 0.53(0.52,0.54)*
23388070.290) 22495197.982) 1843.790) 2182.023)
DALYs 917927.901 (572154.207~ 849659.138 (530715.479~ 68.196 (42.462- 80.743 (50.479- 0.56(0.55,0.57)*
1443296.374) 1331378.171) 107.195) 126.619)
Global Prevalence 166623285.560 (151390613.904- 239665793.265 (218962319.059- 2800.549 (2555.333- 3142.467 (2866.958- 0.37(0.36,0.39)*
186063111.506) 266545356.987) 3115.102) 3500.616)
Incidence 85586350.634 (76228677.056- 124266429.809 (110490151.999- 1442.917 (1286.878- 1645.241 (1459.691- 0.43(0.41,0.45)*
97067128.179) 141551957.341) 1634.517) 1878.222)
DALYs 3563944.988 (2229878.704~ 5125473.489 (3225014.362- 59.867 (37.467- 67.229 (42.299- 0.38(0.37,0.39)*
5590742.327) 8069826.906) 93.951) 105.838)

*: p < 0.05.

ASR:age-standardized rate; AV:acne vulgaris; CI:confidence interval; DALYs:Disability-adjusted life years; EAPC:estimated annual percentage change;

UI:uncertainty interval.
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Fig. 1. AV burden and temporal trends: China vs the globe. (A) ASPR, (B) ASIR and (C) ASDR in China and globally, and EAPC comparisons
for (D) prevalence, (E) incidence and (F) DALYs. China showed consistently higher rates and larger EAPCs than the global average across all three
measures. Shaded areas indicate 95 % UIs, and error bars indicate 95 % CIs. ASPR: age-standardized prevalence rate; ASIR: age-standardized
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Age and sex distribution patterns in China (2021)

In 2021, age-specific incidence, prevalence and DALY
rates of AV in China were concentrated in the 10-14
and 15-19 year-old groups. Incidence rates peaked in
the 10-14 year-old group in both sexes and were higher
in females (10,835.9 per 100,000; 95 % UI 8,049.4—
14,366.0) than in males (6,264.5 per 100,000; 95 %
Ul 4,516.3-8,257.4). Prevalence rates peaked at 15—
19 years in both sexes and were higher in females
(18,432.2 per 100,000; 95 % UI 15,388.2-21,905.8)
than in males (12,408.0 per 100,000; 95 % UI 10,165.4—
14,902.1). DALY rates also peaked at 15-19 years, with
higher rates in females (398.1 per 100,000; 95 % UI
241.1-646.0) than in males (269.0 per 100,000; 95 %
Ul 163.9-436.7). These rates declined with increasing
age beyond their peak groups and remained higher in
females than in males (Fig. 3).
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BAPC for projecting the AV burden, 2022—2050

BAPC model projections indicate a persistent upward
trajectory for AV incidence, prevalence and DALY
rates in China, with anticipated levels by 2050
substantially exceeding current estimates. National
projections estimate an incidence of 2371.63 per 100,000
(95% Crl 1816.73-2926.53), a prevalence of 4603.34
per 100,000 (95% Crl 3720.41-5486.27) and a DALY
rate of 99.77 per 100,000 (95% Crl 76.73-122.81).
Sex-stratified projections showed consistently higher
rates among females than males. By 2050, female
incidence is projected to reach 3005.06 per 100,000
(95% Crl 2,208.00-3,802.12), compared with 1726.19
(95% Crl 1311.17-2141.21) in males. Similarly, female
prevalence (5769.92; 95 % Crl 4584.29-6955.54) and
DALY rates (123.75; 95 % Crl 92.80-154.71) exceed
those of males (prevalence 3436.27; 95 % Crl 2769.71—
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4102.82; DALY rate 75.77; 95 % Crl 57.61-93.93).
Credible intervals widened over the projection horizon,
indicating increasing uncertainty in long-term forecasts.
(Fig. 4).

DISCUSSION
Interpretation

AV frequently results in PIE, hyperpigmentation and
scarring. Clinical data show that approximately 37
% of affected individuals report heightened cutaneous
sensitivity, and 3-7% experience permanent scarring.
These sequelae significantly impact both physical
appearance and overall health status (1). Our analysis
revealed consistent upward trends in the ASIR, ASPR
and ASDR for AV in both China and globally
across the 1990-2021 interval. China’s AV burden
has consistently exceeded global averages while
demonstrating more rapid progression, with an EAPC
of approximately 0.55 in China compared with 0.37
globally. Joinpoint analysis revealed distinct segmented
trajectories between China and global averages.
Age-pattern analyses indicated that the main burden

of AV in China was concentrated in adolescence, with
females consistently showing higher rates than males.
Projections further suggest that this burden will continue
to increase through 2050, with a greater impact on
females.

Our analysis revealed that the burden of AV
in China was consistently higher and increased
more rapidly than the global average from 1990 to
2021 across age-standardized incidence, prevalence
and DALY rates. This faster long-term increase
may be understood in the context of China’s
rapid urbanization over the past decades (8, 9), a
process accompanied by substantial changes in the
urban environment and lifestyle patterns (10). Prior
literature suggests that specific urban environmental
exposures may be relevant to both AV prevalence
and clinical severity (5, 11). Dietary Westernization
— a prominent manifestation of these lifestyle
shifts, characterized by higher glycaemic loads and
increased dairy consumption — may also be relevant,
given its overall association with elevated AV risk
(12, 13). In addition, the observed increases may
also partly reflect changes in case ascertainment,
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Fig. 4. Projecting of AV burden in China, 2022-2050. (A) ASPR, (D) ASIR and (G) ASDR of both sexes; (B) ASPR, (E) ASIR and (H) ASDR of
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Crl: Credible interval.
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healthcare access and the availability of underlying
epidemiological data (14).

While both China and the global population
experienced a continuous rise in AV burden,
our joinpoint analysis revealed distinct segmented
trajectories between the two. In China, the periods
with the highest annual percentage changes for
incidence, prevalence and DALY rates were temporally
aligned during a concentrated window (2006-2009).
By contrast, the global trajectory was more prolonged
and staggered, with incidence accelerating from 2006
to 2014, followed by lagged peaks in the growth
of prevalence and DALY rates (2011-2014). This
contrast may be understood in the context of China’s
more compressed socioeconomic transition (15, 16),
alongside potential changes in acne recognition and
clinical management (14). A further divergence was
observed in incidence-rate annual percentage changes
during 2019-2021: they declined in China but
rebounded modestly globally. This period coincided
with the COVID-19 pandemic. In China, this interval
was marked by strict public health measures and
documented reductions in routine outpatient visits
for non-urgent dermatological conditions (17, 18).
The observed attenuation may therefore partly reflect
pandemic-related disruptions in healthcare utilization
and reporting, rather than a true short-term reduction
in AV risk.

In China, the main burden of AV is concentrated
in adolescents aged 10-19 years. The APC age-effect
curve showed that fitted incidence peaked at 10-14
years. This peak is consistent with pubertal timing
in Chinese children, as recent national data indicate
median ages of 9.65 years for Tanner stage 2 breast
development in girls and 10.65 years for testicular
volume >4 mL in boys (19). In the 2021 age-specific
analysis, incidence peaked at 10-14 years, whereas
prevalence and DALY rates peaked at 15-19 years in
both females and males. The later peak in prevalence
is broadly consistent with previous epidemiological
evidence from China showing that acne prevalence rises
through adolescence and is highest in the 15-19 year
age group (1). These findings show that AV burden
in China spans the full adolescent period, with early
adolescence carrying the highest incident burden and
older adolescents bearing the heaviest burden in terms
of prevalence and DALYs.

In China, females consistently bore a higher burden
of AV than males. Prior literature has described several
factors that may be relevant to this sex disparity,
including hormonal influences such as hyperandrogenic
states (20-22), cosmetics- and skincare-related
exposures (23), and sex-related differences in disease
perception and treatment uptake (1, 24). Women
with acne may also experience greater psychosocial
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consequences, including impaired self-image, anxiety
and depressive symptoms (25, 26). These findings
highlight the importance of strengthening timely
treatment, education and psychosocial support for
female populations with AV.

BAPC projections suggest that the burden of AV
in China will continue to increase through 2050,
with females remaining more heavily affected than
males. Viewed together with the age-specific patterns
observed in this study, these findings highlight the
need to strengthen early recognition, timely access
to care and evidence-based management, particularly
for adolescents and female populations. Practical
strategies may include improving acne literacy,
promoting appropriate skincare practices and providing
psychosocial support for patients with more persistent or
severe disease. Such measures may help reduce longer-
term consequences, including scarring and quality-of-
life impairment.

Importantly, these interpretations should not be taken
as evidence of causation. Because this study was based
on population-level GBD estimates and temporal trend
analyses rather than individual-level exposure data, it
can identify epidemiological patterns and associations
but cannot establish causality. The factors discussed
above should therefore be interpreted as plausible
contextual correlates supported by prior literature rather
than confirmed determinants.

Limitation

Mild acne is associated with low rates of medical
consultation, which may lead to under-ascertainment
in administrative and clinical data sources and
thus underreporting of cases. Heterogeneity in
case definitions, diagnostic practices and ICD
coding across data sources may also introduce
misclassification, particularly for milder disease.
Accordingly, findings should be interpreted as
trends in GBD-estimated burden, and cross-setting
comparisons may be affected. Furthermore, the
GBD framework does not incorporate certain
individual-level determinants (e.g. cosmetic and
skincare practices), which may contribute to residual
confounding. Uncertainty inherently widens over
longer forecast horizons due to model extrapolation,
warranting  cautious interpretation of long-term
projections.

Conclusion

Our analysis of GBD 2021 data revealed distinct
AV epidemiological patterns in China compared with
global trends, with projections indicating persistent
disease burden escalation. Given this trajectory, we
recommend that Chinese policymakers, researchers
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and healthcare professionals should prioritise evidence-

based prevention and management

strategies for

adolescents and for females.
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