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Burden and trends of facial
fractures in China and the United
States based on GBD 2021 analysis

Hao Chen, Zhi Jia, Xin He, Xingyu Feng, Meng Wu"* & Shuangyue Zhang™*

Facial fractures significantly impair functions related to respiration, vision, and speech, while also
posing long-term cosmetic and psychological challenges. Regional disparities in the burden of facial
fractures reflect variations in risk factors, healthcare accessibility, and preventive measures. This study
investigates recent causes, trends, and the burden of facial fractures in China and the United States.
Utilizing the Global Burden of Disease 2021 dataset, the study analyzed epidemiological data on facial
fractures in China and the United States, focusing on age-standardized incidence rates and years lived
with disability from 2010 to 2021. Estimated annual percentage changes (EAPC) were calculated to
assess trends, while age- and sex-specific analyses provided further insights into population-specific
patterns. Additionally, the primary etiologies of facial fractures in both countries were examined.
Between 2010 and 2021, the incidence of facial fractures increased in both China and the United
States, with a more pronounced rise in China (EAPC: 1.56%) compared to the United States (EAPC:
0.38%). In 2021, the highest incidence in China was observed among males aged 30-34 years, while

in the United States, it was among males aged 20-24 years. Males consistently exhibited higher rates
than females in both countries. Falls and road injuries were the leading causes of facial fractures in
China, whereas falls and mechanical forces were predominant in the United States. The rising incidence
of facial fractures in China and the United States highlights the need for targeted preventive strategies
tailored to each country’s specific risk factors and demographic patterns. These findings underscore the
importance of addressing facial fractures as a global public health priority, with implications for policy-
making and resource allocation to reduce the burden of these injuries worldwide.
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Facial fractures, including fractures of the craniofacial bones, jaws, and associated structures, account for nearly
one-seventh of all fractures globally, impacting approximately 1.5 million individuals in 2019'. According to the
International Classification of Diseases, Tenth Revision (ICD-10), facial fractures are categorized under specific
codes: S02.2 (nasal bone fracture), S02.3 (orbital floor fracture), S02.4 (mandibular fracture), S02.5 (maxillary
fracture),and $02.6-S02.7 (other facial bone fractures, including zygomatic and complex fractures) . Representing
a substantial global public health concern, facial fractures can lead to vision and hearing impairments, airway
obstruction, significant hemorrhage, and, in severe cases, pose life-threatening risks?. These injuries also
profoundly impact facial aesthetics, resulting in asymmetry, deformities, and psychosocial challenges®. Prompt
diagnosis and effective treatment are therefore critical to restoring both function and appearance.

The etiology of facial fractures is multifactorial, with causes ranging from traffic accidents and falls to sports
injuries and violent incidents®. Studies indicate that traffic accidents are a predominant cause, accounting for
approximately 40-50% of facial fractures, particularly among young men®. Fall is a significant cause of facial
fractures, particularly among the elderly and children, due to factors such as osteoporosis, balance issues, and
high-energy injuries during outdoor activities. In elderly populations, falls account for approximately 20-30%
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of facial fractures, predominantly involving the nasal and zygomatic bones, while in children, they contribute to
15-20% of cases, often occurring in home or school environments®’. In China, the incidence of facial fractures
has increased in parallel with socioeconomic development and population mobility, factors closely linked to
traffic regulation enforcement and growing public safety awareness™®. These data underscore the need for
prevention and treatment strategies tailored to different socioeconomic contexts to mitigate the impact of facial
fractures on patients’ quality of life.

Despite extensive research on the epidemiology of facial fractures, there remains a significant gap in
comparative studies between countries with differing Social Demographic Index (SDI) classifications,
particularly in terms of etiology, trends, and disease burden’. China and the United States, representing medium
and high SDI categories respectively, are the world’s most populous nations!?. In China, the total hospitalization
cost for traumatic fractures in tertiary public hospitals surpassed $5.5 billion in 2020}, while in the United
States, annual emergency room visits for facial fractures exceed 400,000 cases, with costs surpassing $1 million!2.
In China, traffic accidents are identified as the primary cause of maxillofacial fractures, comprising 56.3% of
cases, predominantly affecting young and middle-aged males'. In contrast, the proportion of elderly patients
with maxillofacial fractures is higher in the United States, and with the growing elderly population, fall-related
facial fractures among older adults are increasingly common'“. Additionally, studies show that female patients
with maxillofacial fractures in the U.S. have a lower economic burden compared to males, but it remains
significant!®. By comparing the etiology and burden of facial fractures in these two nations, this study aims to
inform tailored prevention and treatment strategies for countries at different stages of economic development.

To our knowledge, no prior comparative analysis has been conducted between China and the United States
on this subject. The Global Burden of Disease Study (GBD) provides the most extensive measure of injury and
disease burden trends globally, offering valuable insights for public health policy formulation'®!”. Notably, the
GBD 2021 update incorporates a more comprehensive dataset and improved estimation methodology compared
to GBD 2019, enhancing its utility for such comparative analyses by incorporating expanded data sources and
refined modeling techniques. These advancements enable more accurate estimations of disease burden and
injury trends, offering critical insights for health systems planning and evaluation.

This study aims to analyze and compare the epidemiology of facial fractures in China and the United States
using GBD 2021 data, focusing on trends in incidence rates and years lived with disability (YLDs). Understanding
the burden of facial fractures in these two nations will ultimately support the development of targeted prevention
and treatment strategies.

Materials and methods

Data source

Data on the disease burden of facial fractures were sourced from the Global Burden of Disease (GBD 2021)
database, under the auspices of the World Health Organization (WHO) and coordinated by the Institute for
Health Metrics and Evaluation, with generous support from the Bill and Melinda Gates Foundation'®. The
GBD database integrates data from national health surveys, hospital records, and administrative datasets to
estimate disease burden'®. Its reliability has been widely recognized due to robust modeling techniques. These
comprehensive data sources make GBD a valuable tool for comparative health analyses.

GBD defines fractures as a type of injury rather than a disease cause. Facial fractures in GBD are classified
based on the International Classification of Diseases (ICD). Specifically, they align with ICD-9 code 802 and
ICD-10 codes S02.2, S02.3, S02.4, S02.5, S02.6, and S02.7, encompassing nasal, orbital, mandibular, maxillary,
and other facial bone fractures'. This study extracted data specific to China and the United States, focusing on

causes such as “Animal contact’, “Conflict and terrorism’, “Drowning”, “Environmental heat and cold exposure”,

“Exposure to forces of nature”, “Exposure to mechanical forces”, “Falls”, “Fire, heat, and hot substances’, “Foreign
body”, “Interpersonal violence”, “Other transport injuries”, “Poisonings’, “Police conflict and executions”, “Road
injuries”, “Self-harm’, and “All causes”. The detailed ICD codes used to identify causes of injury are described
in the supplementary table S1. The primary metrics were “incidence” and “YLDs,” each reported with a 95%
uncertainty interval (95% UI). Age-related patterns in incidence and YLDs were examined across 20 distinct
age groups: <5, 5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69,
70-74, 75-79, 80-84, 85-89, 90-94, and 95 + years. Comprehensive descriptions of the general methodologies

employed in GBD 2021 are accessible on the official research site (https://ghdx.healthdata.org/gbd-2021).

Statistical analysis
Annual incidence and years lived with disability (YLDs) rates for facial fractures were obtained from the GBD
2021 dataset, disaggregated by sex, age, and country for the period from 2010 to 2021. To evaluate the burden
of facial fractures, the age-standardized rate (ASR) was calculated using the WHO standard population, and the
estimated average percentage change (EAPC) was also calculated.
A
ASR = Zeim

A .
i=1Wi

x 100,100

In this formula, a; represents the age-specific rate for the ¢ th age group, w denotes the population or weight of
the 4 th age group based on the reference standard population, and A indicates the total number of age groups.
The EAPC was calculated using the approach described by Liu et al., applying the equation y=a+bx +e, where
y is the natural logarithm of the age-standardized rate In (ASR), and x represents the calendar year. EAPC was
then calculated as 100 x (exp(b) —1), with a 95% confidence interval (CI) derived from the linear regression
model. An EAPC greater than zero indicates an increasing trend in the age-standardized rate, while an EAPC
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less than zero signifies a decreasing trend; an EAPC of zero reflects stability in the indicator. Data analyses were
conducted using Excel 2019, R software (version 4.2.0, Free Software Foundation), and Prism (Version 10.1.1
(270), November 21, 2023).

Results

Changes in the worldwide ranking of ASIR and ASYR in China and the United States from
2010 to 2021

The age-standardized incidence rate (ASIR) trends from 2010 to 2021 across 204 countries and regions reveal
a gradual rise in the ASIR ranking of facial fractures for both China and the United States. From 2010 to 2021,
China’s ranking improved, rising from being ahead of over 14.22% of countries and regions in 2010 to being
ahead of over 28.92% in 2021 (a 14.7% increase). During the same period, the United States also increased in its
ranking, going from being ahead of over 54.41% of countries and regions in 2010 to being ahead of over 60.78%
in 2021 (a 6.37% increase) (Fig. 1A).

For the age-standardized years lived with disability rate (ASYR), global rankings indicate that China and the
United States exceeded 28.43% and 61.27% of countries worldwide in 2021, with increases of 11.27% and 6.86%,
respectively (Fig. 1B). Notably, the United States consistently showed higher ASIR and ASYR values than China
throughout the study period.

Burden and trends of facial fractures from 2010 to 2021

In China, approximately 1,194,145 (95% UT: 909,426-1,571,247) new facial fracture cases were reported in 2021,
with an ASIR of 90.501 (95% UI: 69.814-118.789) per 100,000. Of these, about 372,161 (95% UI: 265,162
503,880) cases involved females (31.17%), with an ASIR of 57.864 (95% UI: 42.306-78.637) per 100,000, while
males (68.83%) accounted for 821,984 (95% UI: 639,705-1,059,019) cases and an ASIR of 120.363 (95% UTI:
94.501-153.172) per 100,000. Between 2010 and 2021, the total number of new cases increased by 16.93%, and
the ASIR rose by 17.74%, with an EAPC of 1.564 (95% CI: 1.294-1.835) (Table 1). Over the same period, YLDs
rose by 29.04%, and ASYR increased by 15.62%, with an EAPC of 1.367 (95% CI: 1.138-1.598) (Table 2).

In the United States, the total number of new facial fracture cases reached 492,670 (95% UI: 378,858-640,022)
in 2021, with an ASIR of 151.122 (95% UL 116.607-195.929) per 100,000. From 2010 to 2021, new cases rose by
8.85%, while the ASIR showed a modest increase of 1.35%, with an EAPC of 0.382 (95% CI: 0.074-0.690) (Table
1). Between 2010 and 2021, YLDs increased by 15.73%, while ASYR rose by 1.63%, with an EAPC of 0.351 (95%
CI: 0.108-0.595) (Table 2).
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Fig. 1. Global ranking of ASIR and ASYR for facial fractures in China and the United States, 2010-2021. (A)
ASIR in China and the United States. (B) ASYR in China and the United States. Abbreviations: ASIR, age-
standardized incidence rate; ASYR, age-standardized years lived with disability rate. The x-axis represents
204 countries and regions worldwide for each year. This percentage represents country’s position in the ASIR
ranking of all countries in the world out of 204 countries and regions. Abbreviations: ASIR, age-standardized
incidence rates; ASYR, age-standardized years lived with disability rates.
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China

Both 1021.277 76.866 1194.145 90.501 1.564
(812.163, 1284.945) (61.139, 96.764) (909.426, 1571.247) (69.814, 118.789) (1.294, 1.835)

Female 297.625 46.457 372.161 57.864 2.082
(229.482, 378.706) (35.896, 59.517) (265.162, 503.88) (42.306, 78.637) (1.720, 2.446)

Male 723.652 105.479 821.984 120.363 1.275
(586.148, 889.668) (85.422, 130.143) (639.705, 1059.019) (94.501, 153.172) (1.042, 1.508)

United States

Both 452.625 149.104 492.670 151.122 0.382
(349.026, 590.778) (114.35, 192.327) (378.858, 640.022) (116.607, 195.929) (0.074, 0.690)

Female 147.718 92.028 177.558 101.830 1.285
(103.062, 203.301) (65.653, 124.76) (122.631, 248.743) (71.869, 138.814) (0.933, 1.638)

Male 304.907 205.023 315.112 199.562 -0.039
(238.923, 386.003) (161.152, 258.525) (249.074, 399.040) (157.004, 251.582) (-0.363, 0.287)

Table 1. The incidence numbers and ASIR of China and United States in 2010 and 2021 and their temporal
trends from 2010 to 2021. ASIR age-standardized incidence rates, EAPC estimated average percentage change.

China
Both 14.526 1.018 18.744 1.177 1.367
(9.059,20.932) (0.635, 1.474) (11.562, 27.424) (0.719, 1.750) (1.138, 1.598)
Female 4479 0.642 6216 0.775 1.772
(2.756, 6.509) (0.394,0.941) (3.774,8.961) (0.468, 1.119) (1.497,2.047)
Male 10.047 1.384 12.528 1.562 1.146
(6.283, 14.464) (0.865, 1.988) (7.765, 18.293) (0.955,2.318) (0.938, 1.354)
United States
Both 6.143 1.779 7.109 1.808 0.351
(3.713,9.008) (1.067, 2.638) (4.291,10.302) (1.089,2.671) (0.108, 0.595)
Female 2.113 1117 2.669 1.228 1.149
(1.233,3.097) (0.646, 1.662) (1.574,3.917) (0.697,1.851) (0.868, 1.432)
Male 4.030 2.452 4.440 2.397 -0.046
(2.499,5.942) (1,501, 3.641) (2740, 6.419) (1.456, 3.499) (-0.317,0.227)
Table 2. The YLDs and ASYR of China and United States in 2010 and 2021 and their temporal trends from
2010 to 2021. ASYR age-standardized years lived with disability rates, EAPC estimated average percentage
change.
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Fig. 2. New cases of facial fractures by age group in China and the United States, 2021. (A) New cases in
females and males. (B) New cases in females. (C) New cases in males.

Changes in the burden and trends of facial fractures by age and sex in 2021

In 2021, the age-specific incidence of facial fractures was analyzed (Fig. 2), showing that new cases in China
consistently outnumbered those in the United States across all age groups. Peak incidence was observed among
individuals aged 30-34 (10.7% in total population) in China and 20-24 (10.5% in total population) in the United
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Fig. 3. Incidence of facial fractures by age group in China and the United States, 2021. (A) Incidence in
females and males. (B) Incidence in females. (C) Incidence in males.
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Fig. 4. Annual ranking of causes for facial fractureASIR in China and the United States, 2010-2021. (A)
Annual ranking of causes in China. (B) Annual ranking of causes in the United States. Abbreviations: ASIR,
age-standardized incidence rates.

States (Fig. 2A). Among females, peak incidences occurred in the 30-34 age group in China and 55-59 age group
in the U.S. (Fig. 2B), while for males, peak incidences aligned with the overall trends (Fig. 2C).

The incidence rates by age subgroup were further examined (Fig. 3). Except for those aged over 90, the
United States showed higher incidence rates than China across all age groups. The highest incidence rates for
both countries were recorded in the 20-24 age range (Fig. 3A). Notably, female incidence rates began rising
significantly from age 70 in China, with a peak in the 50-64 age group in the United States (Fig. 3B). For males,
peak rates occurred in the 15-34 age range in both countries (Fig. 3C).

The distribution of YLDs by age subgroup in 2021 was also analyzed (Figure S1), revealing consistently
higher YLDs in China compared to the United States across all age groups. The peak number of YLDs for China
was found in the 50-54 (9.0% in total population) and U.S. in the 60-64 age groups (8.5% in total population)
(Figure S1A), with females peaking at 55-59 and 65-69 (Figure S1B), and males peaking at 50-54 and 55-69
(Figure S1C). YLD rates by age subgroup (Figure S2) showed a progressive increase with age in both countries.
The YLD rate in the United States remained higher than in China for all groups below age 90 (Figure S2A).

The ASIR ranks of causes for facial fractures ASIR in China and the United States from 2010
to 2021

In China, falls were identified as the top cause of facial fractures, followed by road injuries, interpersonal
violence, and exposure to mechanical forces (Fig. 4). Falls also showed the highest increase in ASIR, with an
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China (95% CI) United States (95% CI)
Causes Both Female Male Both Female Male
Animal contact 0.857 1.278 0.599 3.940 4.197 3.774
(0.522,1.192) (0.915, 1.642) (0.266, 0.934) (2.691, 5.204) (2.960, 5.448) (2.518, 5.045)
Conflict and terrorism -19.926 —-20.563 -20.039 —22.570 —22.354 —22.592
(-37.064, 1.878) (—37.598, 1.124) (—37.148, 1.726) (—28.083,-16.635) | (—28.101,—16.147) | (—28.068, —16.699)
Drownin -2.430 -3.086 -1.980 -0.815 -0.941 -0.703
g (~2.892,-1.965) | (~3.650,—-2.519) | (~2.364,-1.595) |(~0.928,—0.701) | (~1.150,-0.733) | (~0.776, —0.629)
Environmental heat and cold exposure | 2612 ~2.709 ~2.568 1.433 3.230 0.480
(-3.218,-2.001) | (—3.294,-2.121) (—3.186,—1.947) (1.300, 1.567) (2.738,3.724) (0.052, 0.909)
Exposure to forces of nature —17.440 —17.494 -17.329 —2.466 —2.475 —2.489
P (—25.751,-8.198) | (—25.840, —8.208) | (—25.606,—8.133) | (—11.011, 6.899) (-11.021, 6.891) (-11.03, 6.872)
Exposure to mechanical forces 0.046 1.270 ~0.526 1159 3.901 0.080
(-0.551, 0.647) (0.699, 1.846) (-1.173,0.125) (0.484, 1.839) (2.722,5.093) (-0.452,0.616)
Falls 5.043 5.606 4.757 0.643 0.924 0.453
(4.708, 5.379) (5.221,5.991) (4.422,5.094) (0.469, 0.816) (0.824, 1.024) (0.199, 0.708)
Fire, heat, and hot substances -1.631 -1.009 -1.962 -0.940 -0.077 -1.271
» heat, s (-2.155,-1.104) | (~1.724,-0.288) | (-2.412,-1.510) |(-1.328,-0.550) | (~0.215,0.062) (~1.860, —0.679)
Foreien bod 4.492 3.246 4.924 5257 6.050 4.642
gn body (3.514, 5.480) (2.188,4.314) (3.981,5.876) (4,892, 5.625) (5.379, 6.726) (4.117,5.169)
Interpersonal violence -1.127 0.744 -1.880 -0.329 —-0.160 -0.347
P (-1.781,-0.468) | (0.147, 1.344) (-2.55,-1.207) | (=0.545,-0.111) | (~0.278,-0.042) | (-0.582,-0.112)
Other transport injuries 0.370 0.717 -0.016 1.838 2.710 1.186
P ) (-0.61, 1.360) (-0.338,1.783) (-0.914, 0.890) (0.778, 2.909) (1.580, 3.853) (0.125, 2.259)
Poisonings —-1.472 —-1.528 —-1.470 —0.653 0.486 -1.701
8 (-2.171,-0.769) | (—2.206, —0.845) (—2.189,-0.747) (—3.375, 2.145) (-2.316, 3.367) (—4.399, 1.074)
Police conflict and executions ~0.985 ~0.721 ~1.266 1.405 3.545 1.345
(-1.735,-0.229) | (—4.033,2.706) (—1.943,-0.583) (0.412, 2.407) (1.824, 5.295) (0.376, 2.324)
Road injuries -1.620 -2.903 -1.278 —1.286 -1.297 -1.263
) (—1.837,-1.402) | (-3.205,-2.599) (—1.486,-1.069) (—1.628,-0.943) (-1.562,-1.032) (—1.638,-0.886)
Self-harm —-1.254 —2.439 -0.125 -0.153 -0.083 -0.207
(-2.037,-0.466) | (-—3.263,-1.609) (-0.855,0.610) (-0.513,0.209) (-0.729, 0.567) (-0.366, —0.048)

Table 3. The EAPC of causes for facial fractures in China and United States. EAPC estimated average
percentage change.

EAPC of 5.043, while foreign bodies demonstrated an upward trend (EAPC of 4.492). In contrast, road injuries
exhibited a decline, with an EAPC of -1.62 (Table 3).

Similarly, in the United States, falls were the leading cause, followed by exposure to mechanical forces, road
injuries, and interpersonal violence (Fig. 4). The ASIR for falls and mechanical forces increased, with EAPCs of
0.643 and 1.159, respectively, whereas conflict and terrorism showed the most pronounced decline (EAPC of
-22.570).

Among both female (Figure S3) and male (Figure S4) populations in China and the United States, falls
consistently ranked as the primary cause, with moderate variations in secondary causes between sexes.

Discussion

This study, spanning 2010 to 2021, revealed notable epidemiologic trends in facial fractures across China and the
United States. Findings indicate that, while both ASIR and ASYR are lower in China than in the United States,
each country has experienced a gradual rise in global rankings. This underscores the need to address disparities
in facial fracture incidence between China and the United States, deepening insights into the underlying causes
and informing targeted policy revisions in both nations. The observed trends align with the broader GBD goals
of reducing health disparities by providing data-driven evidence to inform health policy.

Although the ASIR is higher in the United States, China records nearly double the new and YLD cases due
to its larger population base—approximately 1.41 billion in China compared to 331 million in the United States
as of 2021%°. Over the past decade, facial fracture rates and YLDs have trended upward in both countries. This
may be attributed to economic and social development, as well as increased exposure to risk factors for facial
fractures, such as traffic incidents, sports injuries, and evolving social lifestyles?!. Furthermore, advancements in
diagnostic techniques, including computed tomography (CT) and three-dimensional (3D) reconstruction, have
enabled more precise and convenient detection of facial fractures, surpassing conventional X-ray capabilities?.
Interestingly, only U.S. males showed a decrease in facial fracture rates from 2010 to 2021, potentially reflecting
the impact of targeted injury prevention programs, heightened public awareness, and enhanced workplace safety
standards.

Our findings indicate that the incidence of facial fractures is highest among young to middle-aged adults
in both China and the United States, aligning with previous research'. Notable age-related differences were
observed: in China, the highest incidence was among those aged 30-34, while in the United States, it was among
individuals aged 20-24. In China, individuals aged 30-34 are often employed in high-risk sectors, such as
manufacturing, construction, and driving, where facial injuries are more common?. Conversely, in the United
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States, peak incidences among 20-24-year-olds may be linked to higher participation in contact sports, risky
driving behaviors under the influence, and other risk-taking activities among this demographic?*!. Furthermore,
young adults in the U.S. may experience elevated rates of injuries associated with interpersonal violence®.
The incidence rates decrease with age, likely due to reduced risk-exposure activities in older populations.
However, facial fracture incidence in women increases after age 70, particularly in China, potentially due to
postmenopausal osteoporosis, which predisposes older women to fractures?. Studies indicate that older women
have lower bone density and a higher risk of osteoporosis and osteoarthritis compared to men of the same age,
contributing to increased vulnerability”’. YLDs, however, continue to rise progressively with age, potentially
because declining bone density and muscle mass increase susceptibility to severe injuries and complications.
Additionally, common comorbidities among older adults, such as osteoporosis and diabetes, may slow the
healing process and prolong recovery.

In both countries, falls are the primary cause of facial fractures across age groups. Among young adults,
falls frequently occur during recreational activities, sports, and accidental slips—often during bicycling,
skateboarding, or contact sports—that result in facial trauma?®. In older adults, physiological changes, including
reduced muscle strength, bone density, balance, and reflexes, heighten fall risk and injury severity. Chronic
conditions such as osteoporosis and arthritis further compromise bone integrity, increasing fracture risk?.
Differences between the two countries show an EAPC in China eight times higher than that in the United
States, potentially due to rapid urbanization and population aging®. Since 1999, China’s elderly population has
steadily increased, reaching 158.31 million (11.4% of the total population) by 2017°!. In comparison, the aging
population in the United States was 47 million as of 2015, according to the U.S. Census Bureau.

Road injuries rank as the second leading cause of facial fractures in China and third in the United States.
As the two largest global economies, economic expansion in both nations has led to increased motor vehicle
ownership and traffic volume, thereby raising the incidence of road-related accidents and associated facial
fractures™. Driving under the influence also contributes to road accidents®®, However, the United States has
implemented more advanced traffic management and road safety systems, with stringent legislation and
enforcement of safety measures, such as mandatory seatbelt use and the promotion of child safety seats®*. These
regulations have effectively reduced facial injuries among vehicle occupants in traffic accidents. Nevertheless,
the high vehicle usage rate and common practice of long-distance driving in the United States maintain traffic
accidents as a significant source of facial fractures.

Among the top causes of facial fractures, interpersonal violence and mechanical force exposure also stand
out. Interpersonal violence ranks high in China, possibly linked to social pressures, conflict resolution practices,
and alcohol consumption habits*®. Conversely, mechanical factors are more prominent in the United States,
largely due to a greater prevalence of workers in high-risk industries and widespread mechanical automation.

To reduce the burden of facial fractures, countries should strengthen preventive measures such as traffic
safety regulations, occupational safety standards, and sports injury prevention programs. Optimizing healthcare
resources, particularly through improving primary care capabilities and promoting advanced diagnostic
technologies, is essential for effective treatment. Public health education campaigns should focus on raising
awareness of risk factors and promoting healthy lifestyles. Additionally, establishing national injury monitoring
systems and supporting epidemiological research will provide valuable data to inform policy decisions and
improve interventions.

Despite comprehensively analyzing the etiology, trends, and burden of facial fractures in China and the
United States, several limitations exist in our study. First, the analysis relies on GBD 2021 data, which, although
robust, may have inherent limitations related to data collection and reporting consistency across countries.
Second, this study specifically addresses facial fractures without accounting for other concurrent injuries,
potentially underestimating the overall trauma burden in these populations. Third, evolving factors such as
traffic regulations, healthcare access, and social behaviors that may influence future trends were not within this
analysis’s scope. Fourth, although this study provides valuable insights into the epidemiological characteristics
of facial fractures, it is limited by the lack of data on mortality and survival rates. These indicators are crucial
for understanding the full clinical impact and prognosis of facial fractures. Future research should prioritize
incorporating these factors to offer a more comprehensive epidemiological assessment. Finally, while the
findings reveal differences in facial fracture rates and burdens between China and the United States, the specific
underlying causes and contributing factors are complex. Further research is essential to delve into these factors,
including the role of socioeconomic status, healthcare infrastructure, and cultural factors in facial fracture
prevention. Such research can contribute to more equitable health outcomes, aligning with the GBD’s mission to
address health disparities through comprehensive epidemiological insights.

Conclusion

In summary, although China has lower ASIR and ASYR rates for facial fractures compared to the United States,
the absolute number of cases is higher in China, with an upward trend observed in both countries. The age group
most affected in China is 30-34 years, while in the United States, it is 20-24 years, with a notably higher incidence
in males than females. In China, the leading causes of facial fractures are falls and road injuries, whereas in the
United States, falls and exposure to mechanical forces predominate. These findings highlight the importance of
establishing prevention and treatment strategies tailored to each country’s specific needs to improve the quality
of life for those affected by facial fractures. Recommendations include strengthening road safety regulations
and promoting fall-prevention initiatives, particularly for the elderly population in both countries. By offering
evidence-based insights, this research underscores the value of injury prevention strategies in achieving better
health outcomes and reducing the global burden of injuries.
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