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Objective

Trends in the incidence, disability-adjusted life-years (DALYs), and mortality rate of cervical cancer remain unknown.



Methods

The average annual percent changes (AAPCs) and relative risks (RR) in the incidence, DALYs, and mortality rate were determined using a joinpoint regression analysis; the net age, period, and cohort effects on above rates were evaluated.



Results

A significant increase in age-standardized incidence (AAPC, 0.9%; 95CI: 0.8, 1.1) but significant decreases in age-standardized DALYs (AAPC, -0.4%; 95%CI: -0.60, -0.20) and the mortality rate (AAPC, -0.4%; 95CI: -0.6, –0.3) were observed. As for age-specific rates, the incidence was higher in younger age groups, and the DALYs and mortality rate were lower in older age groups. The effects of age included a slight but significant increase in the RR with advancing age from 35 to 94 years; the period effect included a significant increase in the incidence over the 2005–2019 periods; and the cohort effect included a substantial increase in the incidence from earlier to later birth cohorts.



Conclusions

The incidence of cervical cancer increased from 1990 to 2019, particularly in younger age groups, and the DALYs and mortality rate decreased in the older age groups. Furthermore, the incidence increased with age, period, and cohort.
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Introduction

Cervical cancer is among the most common gynecological malignancies in women (1–3). Approximately 570 000 new cases of cervical cancer and 311 000 deaths occurred in 2018, and China is among the countries with the greatest cervical cancer burden (4).

Most age-period-cohort (APC) studies of cervical cancer have focused mainly on the mortality rate (5, 6). However, great changes have taken place in aging and lifestyle in China, which may have great influence on the cervical cancer incidence and mortality rates. In addition, the trends in cervical cancer disability-adjusted life-years (DALYs) in China remain unclear. The APC effect on cervical cancer incidence and DALYs has not been fully investigated. Hence, it is of vital importance to estimate the time trends and APC effect on the cervical cancer incidence, DALYs, and mortality rate in China from 1990 to 2019.

To better understand the long-term trends in the cervical cancer burden, an APC model was used to investigate possible reasons for the temporal trend. This study sought to investigate long-term trends in the incidence, DALYs, and mortality rate of cervical cancer in China using data from the Global Burden of Diseases, Injuries, and Risk Factors Study 2019 (GBD 2019) and to explore the effects of age, period, and cohort independently under the APC framework.



Materials and methods

We used data from the GBD 2019, which reported the comparative assessment of health loss and associated risk factors for 363 diseases and injuries in 204 countries and territories from 1990 to 2019 (7). Detailed descriptions of the method and approach of the GBD 2019 have been published elsewhere (7). The GBD study has been performed in accordance with the Guidelines for Accurate and Transparent Health Estimates Reporting. Hwa Mei Hospital, University of Chinese Academy of Sciences reviewed and approved this study.

The Bayesian meta-regression tool DisMod-MR 2.1 was the main method used for estimation. DisMod-MR 2.1 is a meta-analysis tool that uses a compartmental model structure with a series of differential equations that synthesize sparse and heterogeneous epidemiological data (7). Causes of death due to cervical cancer are modeled using the Cause of Death Ensemble model (CODEm) (7). All estimates are reported in terms of age-standardized rates per 100,000 persons. Population estimates independently produced by GBD 2019 were used as references for the calculation of age-standardized death rates and age-standardized DALYs. We used the GBD world population to calculate the age-standardized rates. The data are reported as estimates with 95% uncertainty intervals (UIs).

Data related to the cervical cancer disease burden were obtained from the Global Health Data Exchange database. The original data used by the GBD to estimate the incidence and mortality rate of cervical cancer in China were mainly obtained from the Cause of Death Reporting System of the Chinese Centers for Disease Control and Prevention (CDC), Disease Surveillance Points (DSPs), and the Maternal and Child Surveillance System.

To determine the magnitude of the secular trends, the average annual percent changes (AAPCs) and corresponding 95% confidence intervals (CIs) were evaluated using a joinpoint regression analysis (8). The AAPC was calculated as a geometrically weighted average of various annual percent change values from joinpoint regression analysis (9). The joinpoint analysis was performed using Joinpoint software obtained from the Surveillance Research Program of the U.S. National Cancer Institute.

The Joinpoint regression model equation is as follows:

	

y refers to rates; x refers to the year of investigation; β refers to the constant term in the model; δi (i =1,2,… k) refers to the coefficient of the piecewise function; τi (=1,2,… k) refers to an unknown inflection point, also known as a turning point; a+ refers to when a > 0, a += a, otherwise a = 0.

In an APC model with the intrinsic estimato(IE) method, the age-specific rates were appropriately recoded into successive 5-year age groups (20–24, 25–29, …, 80–84), consecutive 5-year periods from 1990 to 2019, and consecutive 5-year birth cohort groups (1898-1902, 1903-1907, …, 1988-1992, 1993-1997), which were used to estimate the net age, time period, and cohort effects on the cervical cancer incidence, DALYs, and mortality rate (10, 11). The groups younger than 15 years and older than 80 years of age were excluded from this model. The APC model can be expressed as:

	

M represents the incidence, DALYs, and mortality rate, while α, β, and γ refer to the coefficients of three parameters: α refers to the age effect, which is the risk of three parameters in a particular age group; β is the period effect, which is the risk of three parameters in a given period; and γ is the cohort effect, which is the risk of three parameters for all people in the same birth cohort. µ and ϵ are defined as the intercept and random error, respectively (10, 11). The APC model was analyzed using Stata 18.0 software (Stata Corp, College Station, TX, USA).



Results

Figure 1 shows the trends in the age-standardized incidence, DALYs, and mortality rate of cervical cancer in the Chinese population from 1990 to 2019. The age-standardized incidence declined from 1990 to 1998 and increased thereafter until 2019. The DALYs and mortality rate decreased from 1990 to 1998, increased until 2004, and then decreased thereafter with fluctuations. From 1990 to 2019, the age-standardized incidence increased from 8.41 to 11.00 per 100,000 persons, the age-standardized DALYs declined slowly from 176.39 to 157.50 per 100,000 persons, and the age-standardized mortality rate declined slowly from 5.85 to 5.12 per 100,000 persons.




Figure 1 | Trends of the incidence, disability-adjusted life-years (DALYs), mortality for cervical cancer 1990-2019, at all ages.



Table 1 shows the AAPCs of the cervical cancer incidence, DALYs and mortality rate from 1990 to 2019. During this period, the age-standardized incidence increased significantly (AAPC = 0.9%; 95% CI = 0.8 to 1.1), but the age-standardized mortality rate (AAPC = -0.4%; 95% CI = -0.6 to –0.3) and age-standardized DALYs decreased significantly (AAPC = -0.4%; 95% CI = -0.60 to -0.20). From 1998 to 2014, both the age-standardized incidence (AAPC = 5.3%; 95% CI = 4.9 to 5.6) and the age-standardized mortality rate increased significantly (AAPC = 4.3%; 95% CI = 3.9 to 4.8), while the age-standardized DALYs decreased significantly (AAPC = 4.1%; 95% CI = 3.70 to 4.40). Regarding age-specific rates, the incidence increased in the younger age groups (20–24, 30–34, 35–39, 40–44, 45–49, and 50–54 years), while the DALYs and mortality rate decreased in the older age groups (65–69, 70–74, 80–84, 85–89 years) (Table 2).


Table 1 | Trends in cervical cancer incidence, mortality and DALY rates in China, 1990–2019.




Table 2 | The average annual percent changes  (AAPCs) in age-specific incidence, mortality and DALY rates of cervical cancer in China, 1990–2019.



After controlling for period and cohort effects, the analysis of the age effect on cervical cancer incidence showed that the relative risk (RR) increased significantly by 28.18 times with advancing age from 35 to 94 years (35–39 to 90–94 years; Figure 2) (Table 3). These two values were computed by their own coefficients (Table 4). In summary, the RR of mortality increased significantly with advancing age.




Figure 2 | Cervical cancer incidence, disability-adjusted life-years (DALYs), mortality relative risks due to (A) age; (B) period; and (C) cohort effects.




Table 3 | Cervical cancer incidence, mortality and DALY relative risks  (RR) due to age, period, and cohort effects.




Table 4 | Age-period-cohort  (APC) model analysis results of cervical cancer incidence, mortality and DALY rates in China.



Different trends in the net period effect on cervical cancer incidence, mortality rate, and DALYs were observed (Figure 2). The incidence increased significantly over the 2005–2019 period. Specifically, the RR of incidence increased by 2.04 times over this period. However, the analysis of the net period effect on cervical cancer mortality and DALYs revealed stable trends.

The analysis of the cohort effect revealed a substantial increase in cervical cancer incidence from earlier to later birth cohorts (Figure 2). From the 1948–1952 birth cohort to the 1993–1997 birth cohort, the RR increased significantly by 85.96%. The cohort effect led to slight increases in the mortality rate and DALYs from earlier (1948-1952) to later (1963-1967) birth cohorts, with increases in the RR of mortality and DALYs of 9.25% and 11.11%, respectively (Figure 2) (Table 4). The Joint point analysis of incidence, DALYs, and mortality rate were shown in Figure 3.




Figure 3 | (A) Joint point analysis of incidence, (B) Joint point analysis of death, (C) Joint point analysis of DALY.





Discussion

This study showed that the age-standardized cervical cancer incidence increased significantly from 1990 to 2019, whereas the age-standardized mortality rate and DALYs decreased significantly. The APC model showed that the age effect on cervical cancer led to a slight increase in the RR of cervical cancer with advancing age, the incidence increased significantly over the 2005–2020 period, and a substantial increase in the incidence was observed from earlier to later birth cohorts.

Other studies also performed similar analysis in different countries. For example, an Age–Period–Cohort (APC) model from five Population Based Cancer Registries (PBCRs) in India found that a significant age, cohort and period effect was noted in Bangalore, Chennai and Delhi for both breast and cervical cancers (12). Another age-period-cohort analysis suggested that temporal trends in cervical cancer mortality rates could be attributed to period and cohort effects in Lithuania (13).

The incidence of cervical cancer increased from 1990 to 2019. Economic development has increased the cumulative exposure to risk factors, such as, a younger age at first sexual intercourse, unsafe sex, a great number of sexual partners, and human papillomavirus (HPV) infection, and has thus contributed to the increased incidence (14, 15). In Chinese women, the incidence of cervical cancer is unlikely to show a downward trend without a national screening program, so early screening should be emphasized (16).

At present, the design of China’s social medical insurance system is out of touch with the public health service provision system. Basic medical insurance does not cover the cost of women’s health examinations, and the cost of physical examinations still needs to be borne by individuals. The new round of deepening the medical and health system reform started in 2009 decided to include the breast and cervical cancer screening projects in rural areas into major national public service projects (17), and provide free screening services for the two cancers for women of school age in rural areas. The government should fully strive for matching funds, social funds and overall integration funds, establish a fund for “two cancers” screening, include medical insurance coverage and New Cooperative Medical System reimbursement, and benefit all women (including marginalized or disadvantaged women).

Notably, the age-standardized incidence, DALYs, and mortality rate increased significantly from 1998 to 2014 in our study, and a population-based cervical cancer screening study showed that the incidence of cervical cancer increased at an average annual rate of 8.7% from 1989 to 2008 (18). The earlier age of sexual debut in women, increased trends in the rates of multiple sexual partners, extramarital sexual intercourse, and sexual behaviors are likely to increase the incidence of cervical cancer by indirectly increasing the risk of HPV infection (19) and thus contribute further to the increased trends (20). China approved HPV vaccination in 2016, with relatively low coverage (21). The effective control of cervical cancer remains a challenge in China because HPV vaccination is not covered under medical insurance (22).

Persistent infection with a high-risk HPV (hrHPV) strain is a necessary cervical cancer etiology. Compelling evidence has confirmed that vaccination programs targeting the most common hrHPV strains would prevent approximately 87% of cervical cancer cases worldwide (23). There is an urgent need to establish a nationwide comprehensive prevention and treatment system that combines cervical cancer screening with vaccination and is suitable for the Chinese context.

The rate of cervical cancer mortality in China has declined for several reasons. First, economic development has led to an improvement in the overall health status of society and an increase in the average life expectancy. Second, the gradual improvement of China’s women’s health care system has led to an improvement in reproductive health and reduced women’s risk of exposure to cervical cancer-related risk factors (24). Third, the development of science and technology is the most important factor. The diagnosis of cervical cancer has become more accurate and refined with the development of medical technology. The early screening, diagnosis, and treatment of various cervical cancers have improved, thereby greatly improving patients’ survival rates and durations (25).

We observed that the incidence of cervical cancer increased in younger age groups, while the DALYs and mortality rate decreased in older age groups. In line with these findings, a worldwide study of trends in cervical cancer incidence found that younger women in several countries, including China, are greatly affected by increases in incidence (26). Several other studies have shown that the victims of cervical cancer in China are getting younger (27). According to the natural course of HPV-induced cervical carcinogenesis, a persistent HPV infection requires 10–20 years of natural evolution to develop into cervical cancer; therefore, young women should be screened regularly. To reduce the incidence of cervical cancer, early prevention and control measures such as early diagnosis and treatment, sexual hygiene education, and the development of good lifestyle habits for sexually active people are particularly important.

The period effect is usually affected by a combination of historical events and environmental factors. In this study, the incidence of cervical cancer increased significantly over the 2005–2020 period. The cohort effect led to a substantial increase in the cervical cancer incidence from earlier to later birth cohorts. With advances in society, the emergence of early sexual intercourse, multiple sexual partners, unsafe sex have led to an increase in the HPV infection rate, which was shown to be significantly positively correlated with the cervical cancer incidence (28).

Our study provided a comprehensive estimation of cervical cancer burden in China from 1990 to 2019, the data of this study had great public health significance. As well known, China has a vast territory, unbalanced economic development between the east and the west, and uneven distribution of medical resources in urban and rural areas. Therefore, for cities with sufficient medical resources, HPV primary screening or combined HPV detection and cytology screening can be used to improve the accuracy of screening. For the economically underdeveloped rural areas with high incidence of cervical cancer, medical resources are relatively short, and cytology primary screening, or HPV self-sampling detection can be used according to local actual conditions to improve screening coverage.

The APC model is a commonly used model for the analysis of long-term trend of the incidence of diseases (especially cancer) in the population over time (10, 11). Age effects represent the difference in the risk of the outcome associated with different age groups; period effects represent the effect of a combination of historical events and environmental factors; and birth cohort effects represent the features of each generation, including risk factors and exposure to environmental factors in early life.

The APC analysis is an ecological study, thus causal inferences can’t be inferred. In addition, GBD estimates reply on the quality and quantity of the collected data, and inaccuracies in the data may affect our findings. Therefore, the results of this study should be interpreted with caution. Moreover, due to the data of each administrative region in China were not available in GBD database, therefore we cannot analyze it.



Conclusions

The age-standardized incidence of cervical cancer in China increased from 1990 to 2019, particularly in younger age groups; however, the associated DALYs and mortality rate decreased in older age groups over the same period. In summary, the incidence increased with age, period, and cohort. Early screening for cervical cancer should be emphasized to reduce the disease burden.
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80-84 -0.30 (-0.80, 0.20) -0.5 (-1.0, 0.0) -0.5* (-1.0, 0.0)
85-89 -0.4* (-0.80, -0.10) -0.5* (-0.8, -0.2) -0.5* (0.9, -0.2)
90-94 0.10 (-0.20, 0.40) 0.1(-0.2, 0.4) 0.0 (-0.3,0.3)

DALYs, Disability-adjusted life-year:

dicates statistical significance.





OEBPS/Images/table4.jpg
Variable Incidence (Coet, 95% CI) Mortality (Coef, 95% CI) DALY (Coet, 95% CI)

Age

20-24 -0.66 (-0.75, -0.57) -0.03 (-0.12,0.06) -0.07 (-0.17,0.03)
25-29 -0.6 (-0.68, -0.52) -0.04 (-0.12,0.05) -0.07 (-0.16,0.02)
30-34 -0.54 (-0.62, -0.46) -0.04 (-0.12,0.03) -0.08 (-0.16,0.01)
35-39 -0.48 (-0.55, -0.41) -0.05 (-0.12,0.02) -0.08 (-0.15,0)
40-44 -0.42 (-0.48, -0.35) -0.05 (-0.11,0.01) -0.08 (-0.15, -0.01)
45-49 -0.36 (-0.42, -0.29) -0.05 (-0.11,0.01) -0.08 (-0.15, -0.01)
50-54 -0.3 (-0.36, -0.23) -0.06 (-0.12,0) -0.08 (-0.15,-0.01)
55-59 -0.23 (-0.3,-0.17) -0.06 (-0.12,-0.01) -0.09 (-0.16,-0.01)
60-64 -0.17 (-0.24,-0.1) -0.07 (-0.12,-0.01) -0.09 (-0.17,-0.01)
65-69 -0.11 (-0.19,-0.04) -0.07 (-0.13,-0.01) -0.09 (-0.18,0)
70-74 -0.05 (-0.13,0.03) -0.07 (-0.14,-0.01) -0.09 (-0.19,0)
75-79 0.01 (-0.08,0.1) -0.08 (-0.14,-0.01) -0.09 (-0.2,0.01)
80-84 0.07 (-0.03,0.17) -0.08 (-0.15,-0.01) 0.1 (-0.21,0.02)
85-89 0.13 (0.03,0.24) -0.09 (-0.16,-0.01) -0.1 (-0.23,0.03)
90-94 0.19 (0.08,0.31) -0.09 (-0.17,-0.01) -0.1 (-0.24,0.04)
Period

1990-1995 -0.17 (-0.22,-0.11) 0.01 (-0.04,0.06) -0.02 (-0.08,0.04)
1995-2000 -0.17 (-0.23,-0.12) -0.11 (-0.16,-0.06) -0.11 (-0.16,-0.05)
2000-2005 0(0,0) 0 (0,0) 0(0,0)
2005-2010 -0.03 (-0.08,0.02) 0.01 (-0.03,0.06) 0.01 (-0.05,0.06)
2010-2015 0.1 (0.05,0.15) -0.05 (-0.09,0) -0.05 (-0.11,0)
2015-2020 0.1 (0.05,0.15) -0.06 (-0.1,-0.02) -0.07 (-0.13,-0.01)
Cohort

1898-1902 -0.12 (-1.28,1.04) -0.02 (-0.66,0.63) 0.02 (-1.6,1.65)
1903-1907 -0.05 (-0.5,0.39) 0.06 (-0.2,0.32) 0.09 (-0.51,0.68)
1908-1912 -0.05 (-0.3,0.2) 0.07 (-0.09,0.23) 0.08 (-0.23,0.4)
1913-1917 -0.05 (-0.22,0.12) 0.06 (-0.05,0.17) 0.08 (-0.12,0.27)
1918-1922 -0.06 (-0.19,0.07) 0.05 (-0.04,0.14) 0.06 (-0.08,0.2)
1923-1927 -0.07 (-0.18,0.03) 0.04 (-0.04,0.11) 0.04 (-0.07,0.15)
1928-1932 -0.09 (-0.17,0) 0.01 (-0.06,0.07) 0.01 (-0.08,0.11)
1933-1937 -0.07 (-0.15,0.01) -0.01 (-0.07,0.05) -0.01 (-0.09,0.07)
1938-1942 -0.08 (-0.15,0) -0.04 (-0.09,0.02) -0.04 (-0.12,0.04)
1943-1947 0(0,0) 0 (0,0) 0(0,0)
1948-1952 0.13 (0.07,0.2) 0.08 (0.02,0.13) 0.08 (0.02,0.15)
1953-1957 0.22 (0.15,0.28) 0.07 (0.02,0.13) 0.08 (0.01,0.14)
1958-1962 0.33 (0.27,0.4) 0.08 (0.02,0.14) 0.09 (0.02,0.16)
1963-1967 0.5 (0.43,0.57) 0.16 (0.1,0.23) 0.18 (0.11,0.26)
1968-1972 0.6 (0.52,0.67) 0.13 (0.05,0.2) 0.16 (0.08,0.24)
1973-1977 0.71 (0.62,0.8) 0.08 (-0.02,0.18) 0.11 (0.02,0.21)
1978-1982 0.75 (0.65,0.85) -0.01 (-0.15,0.12) 0.02 (-0.1,0.15)
1983-1987 0.71 (0.58,0.83) -0.18 (-0.36,0.01) -0.13 (-0.29,0.04)
1988-1992 0.64 (0.45,0.83) -0.33 (-0.64,-0.03) -0.27 (-0.53,-0.02)

1993-1997 0.75 (0.37,1.13) -0.34 (-1,0.33) -0.27 (-0.81,0.26)
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Factor Incidence (RR, 95% CI) Mortality (RR, 95% CI) DALY (RR, 95% CI)

Age

20-24 0.11 (0.10,0.12) 0.04 (0.03,0.04) 0.10 (0.09,0.11)
25-29 0.30 (0.28,0.31) 0.12 (0.11,0.13) 0.28 (0.26,0.29)
30-34 0.72 (0.70,0.75) 0.29 (0.28,0.31) 0.63 (0.61,0.66)
35-39 1.10 (1.06,1.14) 0.52 (0.50,0.55) 1.02 (0.99,1.06)
40-44 1.52 (1.47,1.56) 0.90 (0.87,0.93) 1.59 (1.55,1.64)
45-49 1.76 (1.71,1.80) 1.35 (1.31,1.39) 2.13 (2.07,2.18)
50-54 1.89 (1.84,1.94) 1.76 (1.71,1.81) 2.47 (2.41,2.53)
55-59 2.03 (1.98,2.08) 2.16 (2.10,2.21) 2.65 (2.59,2.71)
60-64 1.88 (1.83,1.93) 2.28 (2.22,2.34) 2.41 (2.35,2.46)
65-69 1.93 (1.88,1.98) 274 (2.67,2.80) 2.42 (2.37,2.48)
70-74 2.03 (1.98,2.08) 333 (3.25,3.41) 242 (2.37,248)
75-79 1.98 (1.93,2.03) 3.67 (3.58,3.75) 212 (2.07,2.17)
80-84 1.92 (1.87,1.97) 3.93 (3.84,4.02) 1.75 (1.71,1.80)
85-89 1.83 (1.79,1.88) 4.20 (4.10,4.30) 1.44 (1.40,1.48)
90-94 1.41 (1.37,1.45) 3.69 (3.60,3.78) 0.99 (0.96,1.02)
Period

1990-1994 0.85 (0.80,0.90) 1.01 (0.96,1.06) 0.98 (0.92,1.04)
1995-1999 0.84 (0.80,0.89) 0.89 (0.85,0.94) 0.90 (0.85,0.95)
2000-2004 1.00 (1.00,1.00) 1.00 (1.00,1.00) 1.00 (1.00,1.00)
2005-2009 0.97 (0.93,1.02) 1.01 (0.97,1.06) 1.01 (0.96,1.06)
2010-2014 1.10 (1.05,1.16) 0.95 (0.91,1.00) 0.95 (0.90,1.00)
2015-2019 1.11 (1.05,1.17) 0.94 (0.90,0.98) 0.93 (0.88,0.99)
Cohort

1898-1902 0.89 (0.28,2.83) 0.99 (0.52,1.88) 1.02 (0.20,5.21)
1903-1907 0.95 (0.61,1.48) 1.06 (0.82,1.38) 1.09 (0.60,1.97)
1908-1912 0.95 (0.74,1.23) 1.07 (0.91,1.25) 1.09 (0.79,1.49)
1913-1917 0.95 (0.80,1.13) 1.06 (0.95,1.19) 1.08 (0.89,1.31)
1918-1922 0.94 (0.83,1.07) 1.05 (0.96,1.15) 1.06 (0.93,1.22)
1923-1927 0.93 (0.84,1.03) 1.04 (0.96,1.12) 1.04 (0.94,1.17)
1928-1932 0.92 (0.84,1.00) 1.01 (0.94,1.08) 1.01 (0.92,1.11)
1933-1937 0.93 (0.86,1.01) 0.99 (0.93,1.05) 0.99 (0.92,1.08)
1938-1942 0.93 (0.86,1.00) 0.96 (0.91,1.02) 0.96 (0.89,1.04)
1943-1947 1.00 (1.00,1.00) 1.00 (1.00,1.00) 1.00 (1.00,1.00)
1948-1952 1.14 (1.07,1.22) 1.08 (1.02,1.14) 1.08 (1.02,1.16)
1953-1957 1.24 (1.16,1.33) 1.08 (1.02,1.14) 1.08 (1.01,1.16)
1958-1962 1.40 (1.30,1.50) 1.08 (1.02,1.15) 1.09 (1.02,1.17)
1963-1967 1.65 (1.53,1.77) 1.18 (1.10,1.26) 1.20 (1.12,1.29)
1968-1972 1.81 (1.68,1.96) 1.13 (1.05,1.23) 1.17 (1.08,1.27)
1973-1977 2.03 (1.86,2.22) 1.08 (0.98,1.20) 1.12 (1.02,1.24)
1978-1982 2.12 (1.91,2.35) 0.99 (0.86,1.13) 1.03 (0.90,1.16)
1983-1987 2.02 (1.78,2.30) 0.84 (0.70,1.01) 0.88 (0.75,1.04)
1988-1992 1.89 (1.57,2.29) 0.72 (0.53,0.97) 0.76 (0.59,0.98)

1993-1997 2.12 (1.45,3.10) 0.71 (0.37,1.39) 0.76 (0.45,1.30)
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OEBPS/Images/table1.jpg
Segments Year APC* (95% CI)

trend1 1990-1998 -2.8% (-3.0, -2.6)
trend2 1998-2004 43% (3.9, 4.8)
trend3 2004-2009 -2.1* (-27, -1.6)
trend4 2009-2017 0.2 (0.1, 0.4)
trend5 2017-2019 -3.0* (-47,-12)
AAPC* 1990-2019 -0.4* (-0.6, -0.3)
trend1 1990-1993 25 (-3.2,-1.7)
trend2 1993-1998 0.4 (-038,0.1)
trend3 1998-2004 53* (4.9, 5.6)
trend4 2004-2008 0.2 (-0.5, 1.0)
trend5 2008-2017 1.0* (0.8, 1.1)
trend6 2017-2019 -1.9* (-3.4, -0.4)
AAPC* 1990-2019 0.9* (0.8, 1.1)
trend1 1990-1992 -3.8* (-5.40, -2.20)
trend2 1992-1998 -1.9% (-2.20, -1.50)
trend3 1998-2004 4.1% (3.70, 4.40)
trend4 2004-2009 -2.0* (-2.50, -1.50)
trend5 2009-2017 0.00 (-0.20, 0.20)
trend6 2017-2019 3.1 (-4.60, -1.50)
AAPC* 1990-2019 -0.4* (-0.60, -0.20)

DALYs, Disability-adjusted life-years; APC, annual percentage change; AAPC, average
annual percent change. * Indicates statistical significance.





