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Abstract

Background
Malignant neoplasm of bone and articular cartilage (MNBAC) is a significant public health issue due to
the extremely poor prognosis in China. This study aims to analyze long-term trends in the burden of
MNBAC in China from 1990 to 2021 and provide projections.

Methods
Data extracted from the Global Burden of Disease (GBD) database (1990–2021) was utilized to evaluate
MNBAC metrics, including incidence, prevalence, mortality, disability-adjusted life years (DALYs), years
lived with disability (YLDs) and years of life lost (YLLs). We used joinpoint and age-period-cohort (APC)
analysis methods to interpret the effects of age, period, and cohort. A decomposition analysis identified
factors influencing changes in MNBAC. Projections were made using Bayesian age-period-cohort (BAPC)
analysis for future trends up to 2030.

Results
In 2021, MNBAC impacted China significantly, with higher incidence, prevalence, mortality, DALYs, YLLs
and YLDs in males. From 1990 to 2021, all the MNBAC metrics except YLLs were statistically
significantly increased in China, while globally mortality and YLLs declined. Decomposition analysis
highlighted epidemiological changes and aging as major contributors to the MNBAC burden. BAPC
analysis indicated no significant decline in MNBAC burden up to 2030, particularly in males.

Conclusion
MNBAC remains a significant public health issue in China, particularly in Male or elderly population.
Future research should focus more on the relationship between MNBAC and living habit or occupational
exposures for better understanding and more precise public health interventions.

Contributions to the Literature
This study provides the first comprehensive analysis of long-term trends in MNBAC burden in China,
using GBD 2021 data.

It highlights the higher burden of MNBAC in males and the elderly, calling for targeted interventions.

The findings emphasize the role of aging and demographic changes in the rising disease burden.

Bayesian projections offer insights into future trends, helping to guide public health strategies.
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Introduction
Malignant neoplasm of bone and articular cartilage (MNBAC) is relatively rare yet highly aggressive
tumors with extremely poor prognosis[1]. The overall incidence rate of bone sarcoma ranges between
0.8–0.9 cases per 100,000/year, with single types having no more than 0.3 incident cases per
100,000/year[2]. Although the incidence of MNBAC remains no more than many other neoplasms, its
public disease burden is significant due to the poor therapeutic effect[3, 4]. Examining long-term trends
in MNBAC burden is of great significance for better management.

According to a systematic analysis for the disease burden of MNBAC in United State[5], 18,205 adults
aged 65 and older died from MNBAC from 1999 to 2020. And the age-standardized mortality rate
(ASMR) started at 20 per 100,000 in 1999 and increased sharply to 23.8 by 2020. Another global,
regional, and national burden and trends analysis revealed that the global cases of incidence and deaths
of MNBAC showed a significant upward trend[6]. Notably, China had the highest number of incidence
cases and deaths in 2021, and the region with the highest incidence cases, deaths, and age-standardized
incidence rate (ASIR) was East Asia. Therefor, long-term trends and projections in MNBAC burden in
China are crucial. However, the national MNBAC registry remains inadequate in China, which leads to the
limitation of relevant epidemiological reports.

The Global Burden of Disease (GBD) Study 2021 includes health statistics from over 200 countries
containing China, providing updated estimates and methodologies[7–9]. Many scholars utilized GBD to
examine disease burden, attributable burdens across a series of risk factors and long-term trends in
China, and made significant discoveries[10–12]. This study utilizes the latest GBD 2021 data to conduct
a comprehensive analysis of the incidence, prevalence, deaths, disability-adjusted life years (DALYs),
years lived with disability (YLDs), years of life lost (YLLs) of MNBAC in China over the past 30 years. We
employed joinpoint regression to identify significant changes in trends and age-period-cohort (APC)
analyses to understand the effects of age, period, and cohort on MNBAC metrics. Next, decomposition
analysis was conducted to clarify the contributions of aging, epidemiological changes, and population
growth to the MNBAC burden. Lastly, Bayesian age-period-cohort (BAPC) analysis was utilized to project
future trends up to 2030.

Methods

Data sources and procedures
We extracted data on MNBAC incidence, prevalence, mortality, DALYs, YLDs and YLLs in China from 1990
to 2021 from the GBD Study 2021 database (https://ghdx.healthdata.org/gbd-results-tool). The Cause of
Death Ensemble model (CODEm), spatiotemporal Gaussian process regression (ST-GPR), and Bayesian
meta-regression tool DisMod-MR were the main methods to assess health metrics[9]. In the GBD,
MNBAC is classified under codes 170-170.9 in revision 9 of the International Classification of Disease
and Injuries (ICD-9), and C40- C41 in ICD-10[8]. GBD provides age-adjusted rates, specific-age rates, and
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95% uncertainty intervals[12]. This study adheres to the Guidelines for Accurate and Transparent Health
Estimates Reporting (GATHER) to ensure the accuracy and transparency of health estimates[13]. Due to
the public availability of the secondary data, no ethical approval was required. No direct intervention or
human sample collection was proceeded, ensuring compliance with ethical standards.

Joinpoint regression analysis
The joinpoint regression model is a collection of linear statistical models that were used to identify
significant changes in MNBAC trends. This model’s calculating approach is to estimate the changing rule
of illness rates using the least square method, avoiding the non-objectivity of typical trend analyses
based on linear trends[14]. This analysis contributes to understand the temporal dynamics of incidence,
prevalence, and mortality rates. Joinpoint Regression Program version 5.2.0 (National Cancer Institute,
Rockville, MD, USA) was used to conduct this analysis, with statistical significance set at a P-value less
than 0.05.

Age-period-cohort analysis
APC analysis was conducted to differentiate the influences of age, time period, and birth cohort on
MNBAC metrics. This model helps in facilitating an evaluation of the independent impacts of each factor
on observed trends. The intrinsic estimator (IE) method was employed to solve the collinearity
challenges typical in APC models, yielding more precise estimates of age, period, and cohort effects[15].
For our analysis, we accessed the GBD data to gather incidence and mortality figures by five-year age
groups from 1990 to 2021, including annual population estimates. Cases under 5 years old and over 95
years old were combined into one class for modeling purposes, while specific age ranges were defined
as 0–4, 5–9 and so on, with the under 5 years old group marked as “0.” We calculated cumulative
incidence and mortality rates for various age groups over five-year intervals. The Epi package (version
2.46) in R (version 4.3.1) was used for fitting the APC model, comparing residual deviations and AIC
values to identify the most suitable model.

Decomposition analysis
Decomposition analysis[16] was conducted to quantify the contributions of aging, epidemiological
changes, and population to the observed changes in MNBAC burden. This method reveals components
attributable to each factor, providing a clearer understanding of the forming reason behind the observed
trends in incidence, prevalence, and DALYs. Decomposition analysis was indispensable for identifying
specific areas where public health interventions could be most effective[17].

Bayesian age-period-cohort analysis
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We employed BAPC analysis to project future trends in NPC incidence, prevalence, and DALYs up to
2030[18]. BAPC analysis is a common method used in epidemiological research to predict future trends
based on historical data. We utilized BAPC model to provide probabilistic forecasts of disease burden
based on the integration of prior knowledge and observed data. Data from 1990 to 2021 were used to fit
the model, and the projections for 2030 were generated, showing gender-specific trends. Bayesian
inference was used to calculate uncertainty intervals, providing robust estimates for future trends[19].

Statistical analysis
Statistical analysis was conducted by open-source R software (version 4.3.1). P < 0.05 were considered
statistically significant.

Results

Descriptive analysis
In China, there were 25,938 (95% CI: 16243, 34274) new MNBAC cases and 18,085 (95% CI: 11288,
24126) deaths due to MNBAC in 2021. By 2021, the number of patients with MNBAC has exceeded
100,000 in China, with a total prevalence of 166,569 (95% CI: 104517, 219818) cases. The ASIR, ASPR,
ASMR were 1.78 new cases (95% CI: 1.02, 2.47) per 100,000, 11.28 cases (95% CI: 6.53, 15.64) per
100,000, 1.17 deaths (95% CI: 0.67, 1.64) per 100,000 respectively, reflecting higher rates than female.
Males experienced higher disease burden of MNBAC, as shown by 36.86 DALYs (95% CI: 21.40, 51.25)
per 100,000, 1.31 YLDs (95% CI: 0.66, 2.00) per 100,000, and 35.55 YLLs (95% CI: 20.68, 49.47) per
100,000 (Table 1). The incidence, prevalence, mortality numbers and age-standardized rates of MNBAC
for the different age and gender were illustrated in Fig. 1. The highest incidence, prevalence, mortality
rates were observed in older age groups, and it is the same in men and women. Supplementary Fig. 1
presents the distribution of DALYs, YLDs, and YLLs due to MNBAC, showing similar trends in different
gender or age groups.
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Table 1
All-age cases and age-standardized incidence, prevalence, deaths, DALYs, YLDs, and YLLs rates in

2021 for MNBAC in China. (MNBAC, malignant neoplasm of bone and articular cartilage; DALYs,
disability-adjusted life-years; YLDs, years lived with disability; YLLs, years of life lost.)

Measure All-ages cases Age-standardized rates per 100, 000
people

Total Male Female Total Male Female

Incidence 25,938
(16243,
34274)

15,799
(8943,
22305)

10,139
(5955,
14563)

1.42 (0.9,
1.86)

1.78
(1.02,
2.47)

1.07
(0.63,
1.54)

Prevalence 166,569
(104517,
219818)

100,982
(57393,
142645)

65,587
(38468,
94478)

9.16
(5.82,
11.97)

11.28
(6.53,
15.64)

7.02
(4.15,
10.12)

Deaths 18,085
(11288,
24126)

10,833
(6169,
15354)

7,251 (4258,
10319)

0.93
(0.58,
1.23)

1.17
(0.67,
1.64)

0.71
(0.42,
1.01)

DALYs 527,284
(331727,
699456)

324,213
(186905,
460068)

203,071
(120616,
291485)

29.52
(18.92,
38.67)

36.86
(21.4,
51.25)

22.2
(13.29,
31.85)

YLDs 18,731
(10327,
27621)

11,644
(5852,
17989)

7,087 (4072,
11128)

1.03
(0.57,
1.51)

1.31
(0.66, 2)

0.75
(0.43,
1.17)

YLLs 508,552
(320505,
672215)

312,568
(180269,
442178)

195,984
(116572,
281700)

28.5
(18.31,
37.2)

35.55
(20.68,
49.47)

21.45
(12.85,
30.84)

Figure 2 illustrates the trends in the gender-specific all-age number and age-standardized rates of
MNBAC metrics in China from 1990 to 2021. In Fig. 2A, the number of new cases increases year by year,
particularly in male. The ASIR shows an increase from 1990 to 2009, followed by a steady decrease from
2010 to 2021. Figure 2B illustrates that the prevalence of MNBAC also increases annually and the ASPR
increases from 1990 to 2009 before declining from 2010 to 2021. Figure 2C depicts that the annual
number of deaths showed similar trends as the prevalence and incidence. The annual ASMR shows
marked fluctuations, as shown by a downtrend from 1980 to 1990 and 2010 to 2021, an increase from
1990 to 2009. In Fig. 2D and 2E, the number of DALYs and YLDs increases annually, particularly for
males. Age-standardized DALYs and YLDs rates obviously increase before steady decreasing. Figure 2F
reflects a similar trend in the number and age-standardized rates of YLLs as seen in the mortality data.

Table 2 and Supplementary Fig. 2 present a comprehensive analysis of variation trend in MNBAC
metrics between China and global data from 1990 to 2021. In China, even with fluctuations in the
process, all the MNBAC metrics except YLLs in 2021 were statistically significantly higher than those in
1990. On the other hand, from the global perspective, the mortality burden in 2021 decreased compared
with 1990, and the rest of the data showed a similar trend as that in China. Figure 3 presents an age-
specific comparison of MNBAC metrics in China between 1990 and 2021. Figure 3A, Fig. 3B and Fig. 3E
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show that the incidence, prevalence and YLDs number in 2021 is higher than those in 1990 for most age
groups except for < 5 group, while the corresponding age-standardized rates is also higher. Figure 3C,
Fig. 3D and Fig. 3F show that the deaths, DALYs and YLLs number in 2021 is higher than those in 1990
for most age groups except for < 25, while the corresponding age-standardized rates is also higher.

Table 2
Change of age-standardized rates in incidence, prevalence, deaths, DALYs, YLDs, and YLLs for MNBAC
between 1990 and 2021 in China and Global level. (MNBAC, malignant neoplasm of bone and articular
cartilage; DALYs, disability-adjusted life-years; YLDs, years lived with disability; YLLs, years of life lost; *,

p < 0.05.)
Measure China Global

1990 2021 Change 1990 2021 Change

Incidence 0.65 (0.42,
1.15)

1.42 (0.9,
1.86)

2.59
(2.30–
2.87) *

0.97 (0.89,
1.13)

1.11 (0.9,
1.25)

0.44 (0.31–
0.58) *

Prevalence 4.06 (2.66,
7.15)

9.16 (5.82,
11.97)

2.71
(2.37–
3.05) *

6.25 (5.69,
7.24)

7.3 (5.92,
8.22)

0.51 (0.40–
0.62) *

Deaths 0.58 (0.38,
1.03)

0.93 (0.58,
1.23)

0.44
(0.23–
0.66) *

0.79 (0.73,
0.93)

0.79 (0.64,
0.89)

-0.27 (-0.36
- -0.19) *

DALYs 20.16
(13.12,
35.68)

29.52
(18.92,
38.67)

1.26
(1.01–
1.51) *

31.03
(27.79,
36.86)

31.06
(25.44,
35.03)

0.02
(-0.05–
0.10)

YLDs 0.48 (0.26,
0.9)

1.03 (0.57,
1.51)

2.51
(2.23–
2.78) *

0.71 (0.5,
0.94)

0.81 (0.56,
1.09)

0.42 (0.29–
0.55) *

YLLs 19.68
(12.77,
34.82)

28.5
(18.31,
37.2)

0.17
(-0.10–
0.44)

30.32
(27.19,
35.98)

30.25
(24.79,
34.14)

-0.25 (-0.33
- -0.16) *

Joinpoint regression analysis
Joinpoint regression analyses of the MNBAC metrics in China from 1990 to 2019 are shown in Fig. 4,
Supplementary Table 1 and Supplementary Table 2. Figure 4A and Fig. 4B illustrate that the most
significant increasing of ASIR and ASPR were in 2001 to 2004 for female and total population, while
those for male were in 1999 to 2004. Figure 4C and Fig. 4F show that the most significant increasing of
ASMR and age-standardized YLLs were in 2000 to 2004 for female and total population, while those for
male were in 1999 to 2004. Similarly, age-standardized DALYs and YLDs significantly increased around
1999 to 2004 (Fig. 4D, Fig. 4E).

APC analysis
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Figure 5 shows that the recent incidence rate of MNBAC is generally increasing. However, a precipitous
decline in the incidence rate occurred in about 15–50 age group. Supplementary Fig. 3 reveals a rising
trend in prevalence rates. It is worth noting that the 15–20 and > 90 age groups experienced a significant
decrease in prevalence. In contrast, Supplementary Fig. 4 illustrates that DALYs associated with MNBAC
are increasing across various age groups, diagnosis periods and birth time, reflecting challenges in
disease management and outcomes.

Decomposition analysis
Figure 6 shows a decomposition analysis of factors influencing MNBAC incidence, prevalence, and
DALYs in China from 1990 to 2021. Epidemiological changes, aging and population contribute to an
overall promoting effect on MNBAC incidence, prevalence and DALYs. In Fig. 6A, epidemiological
changes are identified as a greater impact on incidence for both genders. In Fig. 6B illustrates that aging
contributes most for prevalence. Figure 6C indicates that epidemiological changes and aging are more
significant factors for DALYs for females, and epidemiological changes act a greater influence on males.

Future trends
Figure 7 presents future trends in MNBAC metrics in China up to 2030. The projected age-standardized
MNBAC metrics indicate a decrease for both females and males, with females showing a more
pronounced decline. The projected ASIR and ASPR for males tend to remain flat, suggesting that while
the overall incidence and prevalence of MNBAC are expected to decrease, the burden of disease for
males is still high.

Discussion
This study offers a comprehensive analysis of the trends in the burden of MNBAC in China from 1990 to
2021. As far as we know, this is the first analysis of the epidemiological trends of MNBAC in China using
GBD database. Based on the data we collected, MNBAC takes a greater toll on men than on women,
which is consistent with previous literature reports. According to the ESMO-EURACAN-GENTURIS-ERN
PaedCan clinical practice guideline of bone sarcoma, the male to female incidence ratio of
osteosarcoma is 1.4:1.0[2]. An epidemiological investigation based on National Central Cancer Registry
of China showed that the incidence and mortality rates of malignant bone tumors were higher in males
than those in females[20]. A study of Twenty-year outcome of prevalence, incidence, mortality and
survival rate in patients with malignant bone tumors indicated a gender-specific association, stronger
pronounced among males, than females[21]. Some scholars believed that this gender specificity may be
related to the differences in hormones in the body[22].

According to the results of our study, there is a significant peak of MNBAC incidence, prevalence and
mortality rates in the seventh and eighth decades of life. Furthermore, the overall trend in MNBAC DALYs,
YLDs and YLLs were shown to increase with age. In China, the burden of MNBAC is more pronounced in
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elderly patients. According to some previous retrospective cross-sectional studies, older patients may
experience a worse prognosis[23, 24]. Therefore, targeted preventive and control measures should focus
more on the elderly and the male population. There was an overall upward trend in incidence, prevalence,
mortality, DALYs, YLDs and YLLs of MNBAC from 1990 to 2021 in China. Although there are many
researches on the treatment of bone sarcoma, the progress is not satisfactory. For localized disease, the
primary treatment option is surgical resection of the tumor with adjuvant or neoadjuvant radiation
therapy in selected cases. However, recurrence occurs in more than half of the patients, often with the
development of distant metastasis[25]. In recent years, some large-scale clinical targeted drug trials
aimed at strengthening the therapeutic effect of bone sarcoma have failed to achieve higher survival
rates[26]. For the immunotherapy of bone sarcoma, there are still many obstacles to achieve ideal
efficacy[25]. Based on the comparative analysis between China and global data of our study, the
situation of MNBAC mortality and YLLs in China was even worse. A global study on the disease burden
of MNBAC indicated that China had the highest number of incidence cases and deaths all around the
world in 2021[6]. Thus, it can be seen that more effective measures are needed to reverse the overall
upward trend of disease burden in China.

APC analysis revealed that the burden of MNBAC showed a downward trend in the second and third
decades of life, which may be related to the age distribution of common malignant bone tumors[2].
According to the decomposition analysis of factors influencing MNBAC incidence, prevalence, and
DALYs, epidemiological changes and aging are main impact factors for disease burden in China. This
situation is likely to become more pronounced as China's population ages[27]. BAPC analysis showed
that the burden of MNBAC will continue to be high in men in the future. Enhancing targeted health
initiatives are essential to effectively reduce the burden of MNBAC in China, particularly for the elderly
and male population. An investigation study in a Japanese population showed that smoking is a risk
factor for bone sarcoma[28]. Another study indicated that smoking status is a significant prognostic
factor for 3-year event-free survival in adult patients with Ewing sarcoma treated with whole lung
irradiation for pulmonary metastases[29]. Therefore, public health campaigns should focus on educating
communities about the dangers of smoking, which may be linked to MNBAC development. Some
researchers have suggested that one way to target the metabolism of bone cancer cells is through
dietary interventions and proposed avenues of research in dietary intervention that could potentially be
effective to target OS metabolism[30]. However, there are few studies on dietary interventions as both
stand-alone or combination therapies as subject of future avenues of research in bone sarcoma. In order
to strengthen the public health intervention of bone tumors, more studies on the impact of lifestyle and
dietary habits on bone tumors are essential.

Despite the comprehensive analysis provided by this study, several limitations remain. Firstly, our study
is a secondary data analysis based on the GBD 2021 MNBAC data, which has unavoidable shortcomings
such as the no determinacy of data quality[31]. The study here involved different regions with the culture
difference, the health care systems difference, and other difference between regions when conducting
cross-region comparisons. These could potentially impact the research results[32]. Moreover, the study
also did not account for changes in diagnostic criteria and technologies or improvements in therapeutic
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methods over time, which may have influenced trends in MNBAC incidence and prevalence. Finally, since
the data collected after 2021 was not available, trends in the recent years could not be evaluated[33].

Conclusion
In conclusion, MNBAC remains a significant public health issue in China, particularly in Male or elderly
population. Comprehensive and region-specific prevention strategies, such as public health campaigns,
improved screening programs, and risk factor management, are critical to minimize the burden of
MNBAC due to the epidemiological changes and growing trend of aging. Future research should focus
more on the relationship between MNBAC and living habit or occupational exposures for better
understanding and more precise public health interventions.
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Distribution and rates of incidence, prevalence, and mortality of MNBAC in China in 2021. (A) Total new
cases by age and sex. (B) ASIRs per 100,000 by age and sex. (C) Total prevalence cases by age and
sex. (D) ASPRs per 100,000 by age and sex. (E) Total new deaths by age and sex. (F) ASMRs per
100,000 by age and sex.

(MNBAC, malignant neoplasm of bone and articular cartilage; ASIR, age-standardized incidence rate;
ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate.)

Figure 2

Gender-specific Trends in MNBAC metrics in China from 1990 to 2021. (A) Trends in ASIRs per
100,000 for males and females. (B) Trends in ASPRs per 100,000 for males and females. (C) Trends in
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ASMRs per 100,000 for males and females. (D) Trends in DALYs due to NPC for males and females. (E)
Trends in YLDs for males and females. (F) Trends in YLLs for males and females.

(MNBAC, malignant neoplasm of bone and articular cartilage; ASIR, age-standardized incidence rate;
ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; DALYs, disability-
adjusted life years; YLDs, years lived with disability; YLLs, years of life lost.)

Figure 3

Age-specific comparison of MNBAC metrics in China between 1990 and 2021. (A) Age-specific
comparison of incidence number and ASIRs per 100,000 in China between 1990 and 2021. (B) Age-
specific comparison of prevalence number and ASPRs per 100,000 in China between 1990 and 2021.
(C) Age-specific comparison of death number ASMRs per 100,000 in China between 1990 and 2021.
(D) Age-specific comparison of DALYs number and rates Age-specific comparison of death number. (E)
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Age-specific comparison of YLDs number and rates Age-specific comparison of death number. (F)
Age-specific comparison of YLLs number and rates Age-specific comparison of death number.

(MNBAC, malignant neoplasm of bone and articular cartilage; ASIR, age-standardized incidence rate;
ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; DALYs, disability-
adjusted life years; YLDs, years lived with disability; YLLs, years of life lost.)
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Figure 4

Joinpoint regression analysis of age-standardized rates for MNBAC in China from 1990 to 2021. (A)
Trends by years in ASIRs for males, females and overall population. (B) Trends by years in ASPRs for
males, females and overall population. (C) Trends by years in ASMRs for males, females and overall
population. (D) Trends by years in DALYs for males, females and overall population. (E) Trends by years
in YLDs for males, females and overall population. (F) Trends by years in YLLs for males, females and
overall population.

(MNBAC, malignant neoplasm of bone and articular cartilage; ASIR, age-standardized incidence rate;
ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; DALYs, disability-
adjusted life years; YLDs, years lived with disability; YLLs, years of life lost.)
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Figure 5

Age, period, and cohort effects on the incidence of MNBAC in China. (A) Age-specific incidence rates
of MNBAC according to time periods. (B) Age-specific incidence rates of MNBAC according to birth
cohort. (C) Period-specific incidence rates of MNBAC according to age groups. (D) Birth cohort-
specific incidence rates of MNBAC according to age groups.

(MNBAC, malignant neoplasm of bone and articular cartilage. each line for a 5-year period.)
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Figure 6

Decomposition analysis of factors contributing to MNBAC incidence, prevalence, and DALYs in China
from 1990 to 2021. Contributions are shown for population growth (orange), aging (yellow), and
epidemiological changes (green). The black dots represent the cumulative effect of these three
factors. (A) Decomposition of the changes in MNBAC incidence. (B) Decomposition of the changes in
MNBAC prevalence. (C) Decomposition of the changes in DALYs associated with MNBAC.

(MNBAC, malignant neoplasm of bone and articular cartilage; DALYs, disability-adjusted life years.)
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Figure 7

Projections of future trends in MNBAC metrics in China up to 2030. (A) Projected ASIRs per 100,000
for females. (B) Projected ASIRs per 100,000 for males. (C) Projected ASPRs per 100,000 for females.
(D) Projected ASPRs per 100,000 for males. (E) Projected age-standardized DALYs rate per 100,000 for
females. (F) Projected age-standardized DALYs rate per 100,000 for males.
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(MNBAC, malignant neoplasm of bone and articular cartilage; ASIR, age-standardized incidence rate;
ASPR, age-standardized prevalence rate; DALYs, disability-adjusted life years.)
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