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Epidemiological Characteristics of Fracture Among Children
Aged 6-17 Years — China, 2019-2021
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Summary

What is already known about this topic?
Fractures are a common and serious injury among
children. While many studies have utilized clinical
data, there is a lack of large-scale community-based
research in China.

What is added by this report?

This cross-sectional study provides national and
regionally representative data on the prevalence of
fractures among Chinese children aged 6-17 years
(6.93%), with higher rates observed in males than in
females (8.13% vs. 5.71%) and in rural areas compared
to urban areas (7.22% vs. 6.62%). The most common
site of fracture was the upper limbs (4.24%, accounting
for 63.0% of fractures).

What are the implications for public health
practice?

The need to enhance awareness of fracture prevention
is critical, particularly for children in rural areas and
males in middle childhood. We recommend that local
authorities increase investments in educational
programs and child safety oversight. Additionally,
promoting balanced diets for children, training in
proper
participation in outdoor sports are essential.

exercise  techniques, and  reinforcing

Fractures are a prevalent injury among children,
with one-third experiencing at least one fracture before
reaching adulthood (7). This may be attributed to
rapid bone growth, active bone mineral deposition, or
their generally active lifestyles (2). Fractures not only
cause intense physical pain but can also lead to serious
complications, including infections, joint stiffness,
functional limitations, and even disability. Such
outcomes can severely hinder a child’s physical
development and quality of life, placing significant
burdens on families and society. In response, the
Chinese government has incorporated bone health
initiatives into broader policies such as Healthy China
2030 (3). To effectively prevent fractures in children, it
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is crucial to understand their epidemiological patterns.
Thus, this study explores the prevalence and common
sites of fractures among children and adolescents aged
6-17 years in China.

This study utilizes survey data from the National
Nutrition and Health Systematic Survey for Children
aged 0-17 in China (2019-2021). It employed a
multi-stage  stratified random  cluster sampling
approach to conduct a cross-sectional survey across 28
urban and rural locations in 14 provincial-level
administrative divisions (PLADs) spread over seven
Chinese regions: East, North, Central, South,
Southwest, Northwest, and Northeast China. In each
survey site, data were collected from 12 age groups (6
to 17 years old), totaling 196 individuals per age
group. Overall, 65,856 participants were initially
recruited. Following the exclusion of respondents with
missing data across various questionnaires, the final
sample comprised 60,930 individuals. The methods for
study design and sampling have been detailed
previously (4). Informed consent was obtained from
the guardians of all participants. The study received
ethical approval from the Ethical Review Committee of
the National Institute for Nutrition and Health,
Chinese Center for Disease Control and Prevention
(No. 2019-009).

Questionnaires were employed to gather data from
participants, including basic demographic details
(gender, age, and residential address) and fracture-
related information. Participants were initially queried
about any hospital-diagnosed fractures in their history.
If the response was affirmative, additional information
was requested concerning the age at and location of the
most recent fracture. Parents assisted children aged 6-9
years in completing the questionnaire, while those aged
10-17 years filled it out independently. Age, a
continuous variable, was reported as means with
standard deviations (SD), and categorical variables,
such as fractures, were reported as n (%). Fracture
prevalence was calculated by dividing the number of
fracture cases by the population size, and differences in
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indices were compared using the chi-square test.
Compound annual growth rates (CAGR) for fractures
were determined by the twelfth root (7=12) of the total
growth rate percentage between ages 6 to 17 years. The
Cochran-Armitage trend test was employed to assess
trends in fracture prevalence across age groups. All
statistical analyses were conducted using SAS (version
9.4, SAS Institute Inc., Cary, USA). A two-sided
P<0.05 was considered statistically significant.

The average age of the subjects was 11.57+3.43
years. Table 1 outlines the participants’ general
characteristics and the fracture prevalence across
various demographics. The survey indicated that out of
4,222 children aged 6-17 years, there was a fracture
history, giving a prevalence rate of 6.93%, with a
higher incidence in males (8.13%) compared to
females (5.71%, P<0.001). Geographic variations were
also noted, with rural areas showing a higher fracture
prevalence of 7.22% compared to 6.62% in urban
areas (P<0.001). Regionally, fracture rates varied
significantly (P<0.001), peaking at 9.40% in North
China and dropping to a low of 4.79% in South
China.

The prevalence of fractures varies with age and
gender, ranging from 3.18% in males aged 6 years to
13.38% in those aged 17 years, and from 2.86% in
females aged 6 years to 8.07% in females aged 17 years
(Figure 1). The smallest difference in fracture
prevalence between genders was observed in the 9-year-
old group (3.77% in males versus 3.55% in females,
)(2=0.105, P=0.746), while the largest difference was
in the 17-year-old group (13.38% in males versus
8.07% in females, y2=35.134, P<0.001). The CAGR
of fracture prevalence from ages 6 to 17 was 12.72%
for males and 9.04% for females, with a significant
overall growth trend observed in both genders
(P<0.001).

Regarding different fracture sites, the prevalence
rates for fractures in the upper limbs, lower limbs,
trunk, and head were recorded at 4.24%, 2.16%,
0.26%, and 0.11%, respectively. The prevalence rates
in males were higher than in females for upper limbs
(5.21% wvs. 3.26%, P<0.001), lower limbs (2.30% uvs.
2.02%, P=0.018), and head (0.15% ws. 0.07%,
P=0.006), but there was no significant difference in the
prevalence of trunk fractures. There was a significant
age-associated increase in prevalence for both upper
and lower limb fractures (P<0.001). Geographically,
the prevalence of fractures in the lower limbs and head
was higher in rural areas compared to urban areas
(2.31% wvs. 2.00% and 0.15% wvs. 0.07%, respectively,
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P<0.05). Additionally, there were regional differences
in the prevalence rates of fractures in the upper limbs,
lower limbs, and trunk across seven regions (P<0.001).
In a study of 4,222 children with a history of
fractures, the majority involved the upper limbs,
accounting for 65.9% of males and 58.9% of females
(Figure 2). Fractures of the lower limbs were reported
in 28.6% of males and 35.6% of females. Fractures
involving the trunk and head were less common,
comprising less than 5% of fractures in both genders.
Similar distributions were observed across different
gender and age subgroups, as detailed inSupplementary
Figure S1 (available at https://weekly.chinacdc.cn/).
The incidence of fractures in both the upper and lower
limbs initially increased with age, peaking at around 10
years old at 7.1% for upper limbs in males and 6.89%
in females, and at 3.12% for lower limbs in males and
4.29% in females, before subsequently declining.

DISCUSSION

This cross-sectional study provides nationally and
regionally representative data on the prevalence of
fractures among Chinese children and adolescents aged
617 years. The observed prevalence of fractures in this
demographic was 6.93%, which is significantly higher
than the rate in Chinese adults aged 25-34 years (2.05
per 1,000 people) (5). This indicates that children and
adolescents constitute a high-risk group for fractures,
presenting public  health
Furthermore, the prevalence of fractures among
children varies by ethnicity. Over recent decades,
numerous studies have investigated the epidemiology
of childhood fractures in various regions, including
Scandinavia and the United Kingdom (UK). In our
study, the fracture rate was lower compared to white
children in the UK (14%, N=10,856) and comparable
to non-white children (8.1%, N=1,711) aged 0-14
years from a population-based household survey in the
UK (6). Moreover, the China national fracture study
in 2014 (N=512,187) reported a fracture incidence of
3.21 per 1,000 people across all ages, also lower than
that observed among white populations (5). The ethnic
disparities in fracture prevalence among children could
be attributed to genetic factors, differences in bone
mineral densities, or dietary variations. Additionally,
lower engagement in high-risk activities among
Chinese children may explain some of the ethnic
differences (6).

Childhood fractures exhibit significant variations by
gender and age. Males consistently experience a higher

challenges.

substantial
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incidence of fractures across all age groups and regions,
aligning with findings from prior research (5,7).
Notably, this disparity widens beginning at the age of
nine. This trend may be attributed to male children
typically engaging in more vigorous and high-risk
physical activities, thus increasing their susceptibility to
fractures. Furthermore, our data indicate that fractures
are most prevalent among males aged 10-13 and
females aged 10-12. This pattern is supported by a
comprehensive survey conducted in Beijing, which also
identified the highest fracture incidence within the
same age range for males (7). The differences in
fracture rates among age groups likely reflect the stages
of skeletal development, with fractures occurring most
frequently  during period
characterized by rapid changes in bone mineral density,

adolescence — a

15 1
CAGR (Male)=12.72%
CAGR (Female)=9.04%
SETE
3
=
2
<
>
2
(=9
5 Group
— Female
— Male

7.5 10.0 12.5 15.0 17.5
Age group (years)

FIGURE 1. Prevalence of fractures with 95% confidence
intervals by age and gender among children and
adolescents aged 6—17 years in China, 2019-2021.

Note: The compound annual growth rate (CAGR) was
calculated as the twelfth root of the total fracture
prevalence rate among 6-17 year olds. The Cochran-
Armitage Trend Test yielded a P<0.001.

Female

Male

geometry, and microarchitecture (8). Additionally, the
higher bone elasticity in younger children and greater
bone strength in older children contribute to lower
fracture prevalences in these age groups.

Childhood fractures demonstrate notable regional
disparities in China, with a higher incidence in rural
areas compared to urban areas (7.22% wvs. 6.62%). In
economically  disadvantaged rural regions, the
prevalence of such injuries can be attributed to
children’s vulnerability to unbalanced diets or nutrient
deficiencies that potentially compromise bone health
(9). Additionally, a significant number of children in
rural areas, often left unsupervised due to their parents’
absence, face an increased risk of accidental injuries or
fractures (Z0). This study is the first to elucidate
regional variations in childhood fractures across seven
major regions. Further research is warranted to
investigate the factors influencing childhood fractures
in different regions.

The prevalence of childhood fractures varies
significantly across different anatomical sites. Over half
of all fractures occur in the upper limbs, with a notably
higher incidence in males (66%). A cohort study in
Beijing revealed that fractures of the upper limb
comprise approximately 65.9%-73.3% of fractures
among children aged 6-16 years (7). Accelerated
remodeling of the metaphysis in the forearms of
children can lead to a temporary reduction in bone
mass, thereby increasing the risk of fractures.
Additionally, the frequent use of upper limbs in sports
activities and their critical role in self-protection during
unintentional injuries contribute to the higher
prevalence of fractures in upper limbs.

This study was subject to some limitations. First, the
age at which fractures occurred was determined based
on questionnaire responses, which may introduce recall

m Upper limbs
m Lower limbs
m Trunk

m Head

0% 20% 40%

Percentage

60% 80% 100%

FIGURE 2. Composition of the percentage of different fracture sites by gender in children and adolescents.
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bias. Second, the cross-sectional nature of this study
precludes the calculation of fracture incidence;
therefore, future cohort studies are advised.

In conclusion, childhood fractures represent a
significant public health issue in China. Greater
emphasis should be placed on children from rural areas
and males in middle childhood. There is a need to
enhance bone safety education for both children and
their guardians to raise awareness about fracture
prevention. Additional research is necessary to
investigate potential factors influencing fractures
among community children.
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SUPPLEMENTAL MATERIAL

A B Upper limbs W Lower limbs M Trunk M Head
100%

80%
60%
40%
20%

0%

Percentage

012345678 91011121314151617
Age (years)
B M Upperlimbs M Lower limbs M Trunk M Head
100% ¥
80%
60%
40%
20%
0%

Percentage

0123456 728091011121314151617
Age (years)

SUPPLEMENTARY FIGURE S1. Composition of fracture sites by percentage among children and adolescents aged 6-17
years. (A) Proportion of fractures in males. (B) Proportion of fractures in females.
Note: The x-axis represents the age at which a fracture occurs, and the y-axis represents the proportion in percentages.

Chinese Center for Disease Control and Prevention CCDC Weekly /Vol. 6/ No. 32 S1



	DISCUSSION
	Conflicts of interest
	Acknowledgements
	SUPPLEMENTAL MATERIAL
	REFERENCES

