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Background: Since the first HIV/AIDS case appeared in 1980s, HIV/AIDS has been the focus of international attention. As a major public health problem, there are epidemiological uncertainties about the future of HIV/AIDS. It is important to monitor the global statistics of HIV/AIDS prevalence, deaths, disability adjusted life years (DALYs), and risk factors for adequate prevention and control.

Methods: The Global Burden of Disease Study 2019 database was used to analyze the burden of HIV/AIDS in 1990–2019. By extracting global, regional, and national data on HIV/AIDS prevalence, deaths, and DALYs, we described the distribution by age and sex, explored the risk factors, and analyzed the trends in HIV/AIDS.

Results: In 2019, there were 36.85 million HIV/AIDS cases (95% UI: 35.15–38.86 million), 863.84 thousand deaths (95% UI: 78.61–99.60 thousand), and 47.63 million (95% UI: 42.63–55.65 million) DALYs. The global age-standardized HIV/AIDS prevalence, death, and DALY rates were 454.32 (95% UI: 433.76–478.59), 10.72 (95% UI: 9.70–12.39), and 601.49 (95% UI: 536.16–703.92) per 100,000 cases, respectively. In 2019, the global age-standardized HIV/AIDS prevalence, death, and DALY rates increased by 307.26 (95% UI: 304.45–312.63), 4.34 (95% UI: 3.78–4.90), and 221.91 (95% UI: 204.36–239.47) per 100,000 cases, respectively, compared to 1990. Age-standardized prevalence, death, and DALY rates decreased in high sociodemographic index (SDI) areas. High age-standardized rates were observed in low sociodemographic index areas, while low age-standardized rates were observed in high sociodemographic index areas. In 2019, the high age-standardized prevalence, death, and DALY rates were predominant in Southern Sub-Saharan Africa, and global DALYs peaked in 2004 and subsequently decreased. The highest global HIV/AIDS DALYs were in the 40–44 age group. The main risk factors affecting HIV/AIDS DALY rates included behavioral risks, drug use, partner violence, and unsafe sex.

Conclusions: HIV/AIDS disease burden and risk factors vary by region, sex, and age. As access to health care increases across countries and treatment for HIV/AIDS infection improves, the HIV/AIDS disease burden is concentrated in areas with low SDIs, particularly in South Africa. Regional differences should be fully considered to target optimal prevention strategies and treatment options based on risk factors.
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1. Introduction

HIV/AIDS prevention and control is a major global health challenge (1). Due to the joint efforts of countries around the world, developed countries have made progress in curbing the HIV/AIDS epidemic. However, in several developing and resource-limited countries, HIV/AIDS continues to affect and take human lives (2). In the past 30 years, HIV/AIDS has spread at an alarming rate and is among the top 10 global burden of diseases (2). The Joint United Nations Program on HIV/AIDS (UNAIDS) reported that 38 million (31.6–44.5 million) people were living with HIV in 2019, of which 36.2 million (30.2–42.5 million) were adults and 1.8 million (1.3–2.2 million) were children (0–14 years), with ~1.7 million people newly infected with HIV/AIDS and 690,000 people dying from HIV/AIDS-related diseases (3).

HIV/AIDS affects human development. As the life expectancy of people living with HIV/AIDS continues to increase and the mortality rate continues to decrease, many people living with HIV/AIDS are in a state of disease. HIV/AIDS treatment access is not universal, and the prospect of treatments and effective vaccines is uncertain (4). Advances in medical technology have increased both the life expectancy of HIV/AIDS patients and the burden on families and societies. In addition, the weakening of the immune system due to HIV/AIDS often leads to the co-morbidity of other diseases (e.g., tuberculosis), the treatment of which can lead to an increased burden of HIV/AIDS. Therefore, prevention and awareness represent feasible approaches.

While most studies have focused on HIV/AIDS complications and antiretroviral therapies (5–7), few studies have reported the global burden and risk factors due to HIV/AIDS. In this study, we study used data from the Global Burden of Disease 2019 study to analyze the prevalence, deaths, disability-adjusted life years (DALYs), and risk factors by age and sex from 1990 to 2019. Such information is vital to policy development, implementation, and resource allocation (8).



2. Methods


2.1. Data source

We obtained data on HIV/AIDS prevalence, deaths, years of life lost (YLLs), years lived with disability (YLDs), DALYs, and risk factors for 1990–2019 from the 2019 Global Burden of Disease Study data (GBD 2019), which presents prevalence, death, DALY rates per 100,000 people and 95% uncertainty intervals (UIs) (9). The data can be downloaded from the Global Health Data Exchange database at the University of Washington Institute for Health Metrics and Evaluation (IHME; http://ghdx.healthdata.org/gbd-results-tool).

GBD 2019 constitutes a systematic analysis. Data was collected through censuses, household surveys, vital statistics, air pollution monitors, civil registration, disease registries, health care usage, satellite imaging, disease alerts, and other sources. The Cause of Death Ensemble model and spatiotemporal Gaussian process regression were used to determine cause-specific death rates and cause fractions (10). GBD 2019 quantifies the extent of health loss due to disease, injury, and risk factors by age, sex, and geographic location at a given point in time, using indicators such as prevalence, deaths, YLD, YLL, and DALYs (10–12). DALYs, which is equal to YLD + YLL, was proposed by WHO epidemiologists Alan Lopez and Christopher Murray of the Harvard School of Public Health as a novel indicator of disease burden and is included as a routine indicator in GBD studies (13, 14). We calculated age-standardized rates in GBD 2019 using the GBD World Population Age Standard (3). Annual percentage changes in GBD 2019 reflect trends in age-standardized rates over a certain interval. For example, when the estimated annual percentage change is equal to 1, it means that the age-standardized rates increase at a rate of 1% per year during the observation period. The estimated annual percentage change >0 and its 95% UI > 0 denoted an increasing age-standardized rate trend. By contrast, a decreasing age-standardized rate trend was identified when the estimated annual percentage change estimation < 0 and its 95% UI did not exceed 0. The studies included in the modeling process can be found here https://ghdx.healthdata.org/gbd-2019/data-input-sources (9, 15).



2.2. Statistical analyses

GBD 2019 provides an accurate and comprehensive summary of the global disease burden for 369 diseases and injuries for 1990–2019 by age and sex and systematically analyzes the burden of disease due to 87 risk factors for comparison between different countries and regions (9). To compare the variability among different regions and ages and between sexes, we obtained HIV/AIDS disease burden data. We divided the data into five categories: (1) sociodemographic index (SDI), (2) 21 regions, (3) 204 countries, (4) age (e.g., five age categories), and (5) sex. We used GraphPad Prism 8.0 (GraphPad Software Inc., San Diego, CA, USA) to generate charts and used R version 4.2.1 [R Core Team (2021). R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/] for data analyses.




3. Results


3.1. Global level

The number and age-standardized prevalence of HIV/AIDS increased globally from 1990 to 2019, rising rapidly between 1990 and 2000, and slowing down from 2000 to 2019. From 1990 to 2019, the global number of deaths and age-standardized death rates increased slowly until 2005 and subsequently had a downward trend. Global DALYs and age-standardized DALY rates increased rapidly from 1990 to 2005, peaked in 2005, and declined from 2005 to 2019 (Figure 1).


[image: Figure 1]
FIGURE 1
 Global (A), female (B), and male (C) prevalence cases, deaths, DALYs and age-standardized prevalence rate, death rate, DALY rate due to HIV/AIDS from 1990 to 2019.


In 2019, there were 3.69 million (95% UI: 3.52–3.89 million) HIV/AIDS cases worldwide with a prevalence rate of 476.23 (95% UI: 454.27–502.19) per 100,000 cases and an age-standardized rate of 454.32 (95% UI: 433.76–478.59) per 100,000 cases. In 2019, we observed an increase of 307.27 (95% UI: 304.45–312.63) per 100,000 cases compared with 1990 and 863,800 deaths (95% UI: 99.60–786,100). The DALYs were 4,763.22 (95% UI: 4,263.10–5,565.00). The death rate was 11.16 (95% UI: 10.16–12.87) per 100,000 cases, and the age-standardized rate was 10.72 (95% UI: 9.70–12.39) per 100,000 cases. Age-standardized rates increased by 4.34 (95% UI: 3.77–4.89) per 100,000 cases compared with 1990. The global DALY rate in 2019 was 615.60 (95% UI: 550.97–719.23) per 100,000 cases and the age-standardized rate was 601.49 (95% UI: 536.16–703.92) per 100,000 cases, compared with 1990, an increase of 221.91 (95% UI: 204.36–239.47) per 100,000 cases (Tables 1, 2).


TABLE 1 Prevalence cases, deaths, and disability-adjusted life years (DALYs) for HIV/AIDS in 2019 and percentage change in age standardized rates (ASRs) per 100,000, by SID and global burden of disease region, from 1990 to 2019.
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TABLE 2 Prevalence cases, deaths, and disability-adjusted life years (DALYs) for HIV/AIDS in 1990 per 100,000, by SID and global burden of disease region, from 1990 to 2019.
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From 1990 to 2019, the age-standardized DALY rate, YLD rate, and YLL rate were higher in women with HIV/AIDS than in men with HIV/AIDs, suggesting that the disease burden was greater in women. The global trends of DALYs, YLDs, and YLLs in males and females were basically the same, reaching the highest value in 2005 (Figure 2). The global burden of HIV/AIDS was dominated by death, and the proportion of YLDs in DALYs increased with time (Figure 3).


[image: Figure 2]
FIGURE 2
 Global age-standardized YLD (A) and age-standardized YLL (B) from 1990 to 2019.
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FIGURE 3
 Global age-standardized YLDs rate and age-standardized YLLs rate as a percentage of DALYS, 1990–2019.




3.2. Regional level

In 2019, low SDI areas had the highest age-standardized prevalence rate, age-standardized death rate, and age-standardized DALY rate. Percentage changes in age-standardized prevalence rates from 1990 to 2019 were the highest in middle SDI areas and lowest in low SDI areas. Percentage changes in age-standardized death rate from 1990 to 2019 were the highest in middle SDI areas and lowest in high SDI areas. Percentage changes in age-standardized DALY rates from 1990 to 2019 were the highest in the middle SDI areas and lowest in high SDI areas (Table 1).

From 1990 to 2019, the prevalence of high and high-middle SDI areas increased over time, while deaths and DALYs increased at first and subsequently decreased. The age-standardized prevalence in low SDI areas increased at first and subsequently decreased, reaching a maximum in 2001. The age-standardized death rates fluctuated and decreased, while age-standardized DALYs fluctuated significantly. In low-middle SDI areas, the age-standardized prevalence showed a fluctuating upward trend. Age-standardized deaths first increased and subsequently decreased, and DALYs fluctuated. Age-standardized prevalence, age-standardized deaths, and DALYs increased at first and subsequently decreased in middle SDI areas. The trend among males and females was consistent with the general trend (Figure 4).


[image: Figure 4]
FIGURE 4
 Age-standardized prevalence, death, and DALY rates by both (A), in females (B), and males (C) in different SID areas.


In 2019, Southern Sub-Saharan Africa (13,291.18; 95% UI: 12,661.43–13,924.75). and high-income Asia Pacific (30.87; 95% UI: 18.83–44.05) had the highest and lowest age-standardized prevalence rates, respectively. Southern Sub-Saharan Africa (247.28; 95% UI: 220.41–291.71) and high-income Asia Pacific (0.13; 95% UI: 0.13–0.14) had the highest and lowest age-standardized death rates, respectively. Southern Sub-Saharan Africa (12,776.70; 95% UI: 11,185.64–15,298.06) and high-income Asia Pacific (8.82; 95% UI: 7.29–10.97) had the highest and lowest age-standardized DALY rates, respectively (Table 1).

When comparing regional differences in disease burden across 21 regions, we observed that the disease burden was higher in Eastern sub-Saharan Africa, South Asia, Southern sub-Saharan Africa, and Western sub-Saharan Africa (Figure 5A), especially in Eastern and Southern sub-Saharan Africa (Figure 5).


[image: Figure 5]
FIGURE 5
 DALYs (A) and age-standardized DALY rates (B) in 21 disease burden regions from 1990 to 2019.




3.3. National level

There are national differences in the disease burden of HIV/AIDS. Africa had the highest disease burden of HIV/AIDS. In 2019, out of 204 countries, Eswatini had the highest age-standardized prevalence (22,031.68; 20,432.73–23,878.50), followed by Lesotho (19,532.09; 18,410.20–20,844.04) and Botswana (15,687.15; 13,849.42–17,675.35). The age-standardized prevalence rate was the lowest in Albania (1.12; 0.68–1.81), followed by Syria Arab Republic (2.67; 1.91–4.09) and Bosnia and Herzegovina (3.02; 2.37–3.75). The age-standardized death rate was the highest in Lesotho (581.38; 500.13–710.70), followed by Eswatini (353.13; 307.81–417.71) and Mozambique (292.95; 244.05–377.11). Bosnia and Herzegovina had the lowest age-standardized death rate (0.04; 95% UI: 0.03–0.07), followed by Albania (0.06; 95% UI: 0.05–0.07) and Kuwait (0.06, 95% UI: 0.05–0.06). Lesotho (282,922.03; 24,609.45–35,669.26) had the highest age-standardized DALY rate, followed by Eswatini (18,325.88; 16,076.55–21,603.96) and Mozambique (15,888.85; 13,127.87–20,542.99). The age-standardized DALY rate in Bosnia and Herzegovina was the lowest at 2.15 (95% UI: 1.58–3.23), followed by Thailand (3.13; 95% UI: 2.70–3.69) and Egypt (3.52; 95% UI: 2.84–4.47) (Supplementary Table S1 and Figure 6).
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FIGURE 6
 (A) Age-standard prevalence rates, (B) age-standard death rates, (C) age-standard DALY rates of HIV/AIDS per 100,000 cases in 2019 by country.


From 1990 to 2019, the annual percentage change in age-standardized prevalence, death, and DALY rate differed, with Nepal (1,991.40; 260.37–24,730.34) having the largest increase, followed by Lao People's Democratic Republic (1,101.01; 251.38–23,424.18) and Mongolia 556.08 (0.00–0.00). The age-standardized death rates in Nepal (32,772.77; 1,818.56–538,830.21) had the highest increase, followed by Lao People's Democratic Republic (14,395.03; 726.13–107,208.08) and Madagascar (1,093.28; 453.79–6,618.79). Nepal (14,521.28; 858.14–174,846.49) had the largest increase in age-standardized DALYs, followed by Lao People's Democratic Republic (6,823.93; 853.20–77,769.47) and Madagascar (762.11; 345.57–3,308.26) (Supplementary Table S1).



3.4. Age

From 1990 to 2019, age-standardized DALY rates increased in all cases except for children under 5 years. In 2019, the global age-standardized DALY rate of HIV/AIDS began to increase after 5 years of age, reached a peak in the 35–39 age group, decreased with increasing age, and presented a small peak in the 80–89 age group (Figure 7).


[image: Figure 7]
FIGURE 7
 Global age-standardized DALY rates by age.


The results showed that the age-standardized DALY rates of males and females showed a bimodal distribution, with a small peak in the 80–89 age and < 5 age groups in 1990 and 2019. In 2019, the age-standardized DALY rate was higher in women 10–35 years than in men and in men 40–89 years than in women. There were no significant differences in age-standardized DALY rates between men and women < 10 years of age and >89 years of age. In 1990, peaks were observed in females 25–29 years and in males 35–39 years. In 2019, the peaks were in the 35–39 age group for females and 40–44 age group for males (Figure 7).

In 2019, there was little difference in disease burden between men and women across all regions and age groups, with both concentrated in sub-Saharan Africa in the 30–49 age group (Figure 8). Low SDI areas are represented in all age groups. In high and high-middle SDI areas, DALY rates were higher in males 25–79 years than in females (Figure 9).


[image: Figure 8]
FIGURE 8
 DALY age-standardized rates for males (A) and females (B) by age group for 21 disease burden regions in 2019.



[image: Figure 9]
FIGURE 9
 Male (A) and female (B) DALY rates by age in different SDI areas in 2019.




3.5. Risk factors

The major factors contributing to HIV/AIDS include behavioral risk, drug use, intimate partner violence, and unsafe sex, with different risk factors manifesting differently based on the region and age. Globally, unsafe sex remains dominant, with partner violence leading to higher DALY rates in women than in men, while drug use is more significant in men (Figure 10). In Africa, the main risk factors for HIV/AIDS originate from behavioral risk and unsafe sex (Figure 10).


[image: Figure 10]
FIGURE 10
 Risk factor analysis in 21 disease burden regions in 2019.


HIV/AIDS infection was mainly attributed to behavioral risk and unsafe sex in low and medium SDI areas. In low SDI areas, women were more affected by partner violence than men, while men were less affected by substance use. The risk of HIV/AIDS infection due to drug use was higher among men in middle and high SDI areas than in other SDI areas (Figure 11).


[image: Figure 11]
FIGURE 11
 Analysis of risk factors for different SDI areas by both (A), in males (B), and females (C) in 2019.





4. Discussion

HIV/AIDS is a public health problem that requires considerable attention. In 1990–2019, the global HIV/AIDS prevalence, death, and DALY rates increased by 307.27 (95% UI: 304.45–312.63), 4.34 (95% UI: 3.77–4.89), and 221.91 (95% UI: 204.36–239.47), respectively, per 100,000 cases. Therefore, HIV/AIDS continues to impact human lives and health. Despite great efforts to scale up HIV/AIDS prevention and treatment worldwide, the trend of the HIV/AIDS epidemic is worsening.

Our findings showed that global HIV/AIDS DALY rates increased from 1990 to 2005 but decreased and leveled off after 2005 possibly due to (a) increased medical resources, (b) prevention and control measures (e.g., antiretroviral therapy), (c) elimination of mother-to-child transmission, which reduces the infection in children under 5 years, and (d) health education, which includes the promotion and use of condoms (15). The AIDS burden is mainly due to premature deaths. With treatment, HIV/AIDS patients live longer and have a normal life expectancy. Direct or indirect deaths in these patients may result from complications. Therefore, it is essential to adopt healthy lifestyle habits to reduce the burden of disease and control complications.

In infection rates remains high in females and occurs earlier than in males. The burden of prevalence, deaths, and DALYs caused by HIV/AIDS is considerable. Young women (15–24 years) in sub-Saharan Africa are particularly vulnerable. The mucosal area of women during sex is larger, resulting in a relatively high infection rate. During childbirth, the infant may be exposed to HIV/AIDS from the mother's bloodstream. Therefore, we must promote education and training, implement comprehensive prevention, and control policies, and strengthen interventions from the aspects of knowledge, behavior, and habits (16).

In areas with high and high-middle SDIs, the HIV/AIDS burden is higher in men than in women, which may be due to changes in people's sexual attitude and the increase in the number of men who have sex with men (MSM) and HIV/AIDS infection rates. Therefore, we should pay attention to the prevention of HIV/AIDS among MSM. The MSM population is listed as the key testing population to ensure that the funds are sufficient to carry out targeted research.

The burden of HIV/AIDS varies among different age groups. The burden of HIV/AIDS was higher in the 25–54 group, which may be due to the high prevalence of HIV/AIDS due to more active sexual life, MSM, commercial sex, and drug use. The prevalence of infections among infants and children under 5 years of age is high. The rates of mother-to-child transmission remain high despite effective prevention measures. Critical problems in HIV/AIDS prevention among infants and children are widespread. Several pregnant women living with HIV/AIDS cannot obtain adequate testing and treatment (17). In South Africa, the number of new infections among women of childbearing age (15–49 years old) was high in the past decade, and the increasing burden of HIV/AIDS infection among women had an additional impact on mother-to-child transmission (18). This creates an urgent need for effective plans to curb rising rates of HIV/AIDS. The global infection rates among infants and children under 5 years of age from 1990 to 2019 is high but declining. Much of this success depends on primary and secondary prevention, proper use of condoms, pre-exposure prophylaxis, and mother-to-child transmission. In addition, several regions have begun to pay attention to children. Sub-Saharan Africa, where the HIV/AIDS burden is high, has implemented novel treatment programs and policies for children (19). Increasing interventions for mothers and newborns, particularly for young women, women without formal education, women with poor socioeconomic status, and women in remote areas, strengthening HIV/AIDS media publicity, and improving the knowledge of HIV/AIDS can reduce the prevalence of HIV/AIDS to a certain extent (20). In the 80–89-year group, the DALY of HIV/AIDS shows another small peak, indicating that the aging of infected people is a common phenomenon in the society. Paying attention to the aging population has become a major public health challenge (21, 22). Previous studies showed that HIV/AIDS was the ninth leading cause of disease burden in the 0–9 group in 2019, and HIV/AIDS was the second leading cause of disease burden in the 25–49 group. The burden of HIV/AIDS increased significantly in the 10–24 group. It subsequently declined after the global scale-up of antiretroviral treatment. However, even though the HIV/AIDS burden has declined in recent years, it has yet to return to 1990 levels (23).

HIV/AIDS is prevalent in underdeveloped areas, and South Africa is still the major center of HIV/AIDS epidemic (24). The number of new infections has accounted for a high proportion in the world so far, and the high death rates have contributed to the economic burden in Africa. The emergence of this phenomenon is likely to be due to the lagging economic development in Africa and scarce medical resources. In Africa, it is a challenge to obtain equal healthcare (25), and education level is limited. There are multiple sexual partners and unprotected intercourse, exacerbating the risk of HIV infection (26). HIV/AIDS carriers accelerate the spread of the virus, resulting in the HIV/AIDS epidemic. Therefore, strengthening HIV/AIDS prevention and intervention in Africa can effectively reduce the burden of HIV/AIDS.

In areas with low SDIs, HIV/AIDS burden is high due to low economic development and limited access to effective healthcare and treatment. In areas with low SDIs, HIV/AIDS prevention is mainly dependent on state aid (27). International assistance is insufficient to meet the actual needs of some countries (28), and inadequate international support and domestic funding may lead to delays in treatment or the inability to seek treatment at all.

Previous studies have measured the global HIV/AIDS burden for DALYs 1900–2019; however, they did not investigate the risk factors that contribute to the burden of HIV/AIDS (3). The transmission of HIV is affected by multiple factors including social factors, which play an important role. Currently, in low SDI areas and some developing countries, especially in Africa, the effective response to HIV/AIDS transmission is not well developed, and the expected results in terms of prevention of mother-to-child transmission, community awareness, condom use, and drug use have not been achieved. Young women with HIV/AIDS are more vulnerable to sexual violence, rape, and transactional sex to obtain their daily needs, resulting in an increased risk of intimate partner violence (29). In men, drug and alcohol abuse and unsafe sexual practices are major causes. With this background, the media should actively promote HIV/AIDS awareness and identify the risk factors to increase overall awareness of HIV/AIDS.

HIV/AIDS prevention and treatment need to be addressed at the individual. The global response to HIV/AIDS requires the development and/or improvement of policies to ensure universal access to HIV/AIDS prevention, treatment, and support (30). Preventive strategies have been published elsewhere (31, 32). Such findings are essential to adjust the burden of life years and could provide the optimal prevention strategies and treatment options for people living with HIV/AIDS or at risk of infection (33).



5. Conclusion

This study analyzed the disease burden of HIV/AIDS in terms of temporal and spatial trends. Meanwhile, different measuring indexes of HIV/AIDS disease burden were analyzed. The HIV/AIDS burden varies based on the region, country, age, and sex. Trends in HIV/AIDS burden dramatically increased during 1990–2005, and then there was a decline. In countries with low SDI, HIV/AIDS age-standardized prevalence, death, and DALY rates remain high, especially in Africa, where the HIV/AIDS epidemic is worsening. This study indicated that the HIV/AIDS disease burden concentrated in the middle-aged population and that unsafe sex factors were dominant. This analysis could provide insights into the current trends of the HIV epidemic and develop suitable strategies to reduce the burden of HIV/AIDS.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent from the participants' legal guardian/next of kin was not required to participate in this study in accordance with the national legislation and the institutional requirements.



Author contributions

NW contributed to the study design. JC and XW contributed to the data collection. YX, XZ, DH, HF, and WY contributed to the data analyses. XT and JC contributed to the interpretations and writing of the manuscript. All authors contributed to the manuscript proof. All authors read and approved the final manuscript.



Funding

This work was supported by the Research Project of Jinan Microecological Biomedicine Shandong Laboratory (JNL-2022005B).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1068664/full#supplementary-material



References

 1. Klionsky DJ, Abdel-Aziz AK, Abdelfatah S, Abdellatif M, Abdoli A, Abel S, et al. Guidelines for the use and interpretation of assays for monitoring autophagy. Autophagy. (2021) 17:1–382. doi: 10.1080/15548627.2020.1797280

 2. SeyedAlinaghi S, Taj L, Mazaheri-Tehrani E, Ahsani-Nasab S, Abedinzadeh N, McFarland W, et al. HIV in Iran: onset, responses, and future directions. AIDS. (2021) 35:529–42. doi: 10.1097/QAD.0000000000002757

 3. Hagengaard L, Andersen MP, Polcwiartek C, Larsen JM, Larsen ML, Skals RK, et al. Socioeconomic differences in outcomes after hospital admission for atrial fibrillation or flutter. Eur Heart J Qual Care Clin Outcomes. (2021) 7:295–303. doi: 10.1093/ehjqcco/qcz053

 4. Govender RD, Hashim MJ, Khan MA, Mustafa H, Khan G. Global epidemiology of HIV/AIDS: a resurgence in North America and Europe. J Epidemiol Glob Health. (2021) 11:296–301. doi: 10.2991/jegh.k.210621.001

 5. Balcom EF, Roda WC, Cohen EA Li MY, Power C. HIV-1 persistence in the central nervous system: viral and host determinants during antiretroviral therapy. Curr Opin Virol. (2019) 38:54–62. doi: 10.1016/j.coviro.2019.06.004

 6. Menendez-Arias L, Delgado R. Update and latest advances in antiretroviral therapy. Trends Pharmacol Sci. (2022) 43:16–29. doi: 10.1016/j.tips.2021.10.004

 7. Phanuphak N, Gulick RM. HIV treatment and prevention 2019: current standards of care. Curr Opin HIV AIDS. (2020) 15:4–12. doi: 10.1097/COH.0000000000000588

 8. Sohn AH, Judd A, Mofenson L, Vicari M, Jerene D, Leroy V, et al. Using observational data to inform HIV policy change for children and youth. J Acquir Immune Defic Syndr. (2018) 78:S22–6. doi: 10.1097/QAI.0000000000001745

 9. Safiri S, Carson-Chahhoud K, Noori M, Nejadghaderi SA, Sullman MJM, Ahmadian Heris J, et al. Burden of chronic obstructive pulmonary disease and its attributable risk factors in 204 countries and territories, 1990–2019: results from the Global Burden of Disease Study 2019. BMJ. (2022) 378:e069679. doi: 10.1136/bmj-2021-069679

 10. Diseases GBD, Injuries C. Global burden of 369 diseases and injuries in 204 countries and territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet. (2020) 396:1204–22. doi: 10.1016/S0140-6736(20)30925-9

 11. Gona PN, Gona CM, Ballout S, Rao SR, Kimokoti R, Mapoma CC, et al. Burden and changes in HIV/AIDS morbidity and mortality in Southern Africa Development Community Countries, 1990–2017. BMC Public Health. (2020) 20:867. doi: 10.1186/s12889-020-08988-9

 12. Ren X, Yu S, Dong W, Yin P, Xu X, Zhou M. Burden of depression in China, 1990–2017: findings from the global burden of disease study 2017. J Affect Disord. (2020) 268:95–101. doi: 10.1016/j.jad.2020.03.011

 13. Kim YE, Park H, Jo MW, Oh IH, Go DS, Jung J, et al. Trends and patterns of burden of disease and injuries in Korea using disability-adjusted life years. J Korean Med Sci. (2019) 34:e75. doi: 10.3346/jkms.2019.34.e75

 14. Liu W, Yang C, Chen Z, Lei F, Qin JJ, Liu H, et al. Global death burden and attributable risk factors of peripheral artery disease by age, sex, SDI regions, and countries from 1990 to 2030: results from the Global Burden of Disease study 2019. Atherosclerosis. (2022) 347:17–27. doi: 10.1016/j.atherosclerosis.2022.03.002

 15. Wu J, Lai T, Han H, Liu J, Wang S, Lyu J. Global, regional and national disability-adjusted life years due to HIV from 1990 to 2019: findings from the Global Burden of Disease Study 2019. Trop Med Int Health. (2021) 26:610–20. doi: 10.1111/tmi.13565

 16. Wu Z, Chen J, Scott SR, McGoogan JM. History of the HIV epidemic in China. Curr HIV/AIDS Rep. (2019) 16:458–66. doi: 10.1007/s11904-019-00471-4

 17. Sam-Agudu NA, Folayan MO, Haire BG. Program implementation gaps and ethical issues in the prevention of HIV infection among infants, children, and adolescents in sub-Saharan Africa. Pediatr Res. (2020) 87:406–13. doi: 10.1038/s41390-019-0645-8

 18. Winskell K, Kus L, Sabben G, Mbakwem BC, Tiendrebeogo G, Singleton R. Social representations of mother-to-child transmission of HIV and its prevention in narratives by young Africans from five countries, 1997–2014: Implications for communication. Soc Sci Med. (2018) 211:234–42. doi: 10.1016/j.socscimed.2018.06.006

 19. Aarons GA, Reeder K, Sam-Agudu NA, Vorkoper S, Sturke R. Correction to: implementation determinants and mechanisms for the prevention and treatment of adolescent HIV in sub-Saharan Africa: concept mapping of the NIH Fogarty International Center Adolescent HIV Implementation Science Alliance (AHISA) initiative. Implement Sci Commun. (2021) 2:75. doi: 10.1186/s43058-021-00167-0

 20. Teshale AB, Yeshaw Y, Alem AZ, Ayalew HG, Liyew AM, Tessema ZT, et al. Comprehensive knowledge about HIV/AIDS and associated factors among women of reproductive age in sub-Saharan Africa: a multilevel analysis using the most recent demographic and health survey of each country. BMC Infect Dis. (2022) 22:130. doi: 10.1186/s12879-022-07124-9

 21. Brennan-Ing M, Ramirez-Valles J, Tax A. Aging with HIV: health policy and advocacy priorities. Health Educ Behav. (2021) 48:5–8. doi: 10.1177/1090198120984368

 22. Shiau S, Bender AA, O'Halloran JA, Sundermann E, Aggarwal J, Althoff KN, et al. The current state of HIV and aging: findings presented at the 10th international workshop on HIV and aging. AIDS Res Hum Retroviruses. (2020) 36:973–81. doi: 10.1089/aid.2020.0128

 23. Okunoye B, Ning S, Jemielniak D. Searching for HIV and AIDS health information in South Africa, 2004–2019: analysis of google and wikipedia search trends. JMIR Form Res. (2022) 6:e29819. doi: 10.2196/29819

 24. Msomi N, Lessells R, Mlisana K, de Oliveira T. Africa: tackle HIV and COVID-19 together. Nature. (2021) 600:33–6. doi: 10.1038/d41586-021-03546-8

 25. Asghari S, Hurd J, Marshall Z, Maybank A, Hesselbarth L, Hurley O, et al. Challenges with access to healthcare from the perspective of patients living with HIV: a scoping review and framework synthesis. AIDS Care. (2018) 30:963–72. doi: 10.1080/09540121.2018.1435848

 26. Marty L, Lemsalu L, Kivite-Urtane A, Costagliola D, Kaupe R, Linina I, et al. Revealing HIV epidemic dynamics and contrasting responses in two WHO Eastern European countries: insights from modeling and data triangulation. AIDS. (2021) 35:675–80. doi: 10.1097/QAD.0000000000002778

 27. Global Burden of Disease Health Financing Collaborator N. Spending on health and HIV/AIDS: domestic health spending and development assistance in 188 countries, 1995–2015. Lancet. (2018) 391:1799–829. doi: 10.1016/S0140-6736(18)30698-6

 28. Ortblad KF, Baeten JM, Cherutich P, Wamicwe JN, Wasserheit JN. The arc of HIV epidemics in sub-Saharan Africa: new challenges with concentrating epidemics in the era of 90–90–90. Curr Opin HIV AIDS. (2019) 14:354–65. doi: 10.1097/COH.0000000000000569

 29. Roxo U, Mobula ML, Walker D, Ficht A, Yeiser S. Prioritizing the sexual and reproductive health and rights of adolescent girls and young women within HIV treatment and care services in emergency settings: a girl-centered agenda. Reprod Health. (2019) 16:57. doi: 10.1186/s12978-019-0710-0

 30. Remien RH, Stirratt MJ, Nguyen N, Robbins RN, Pala AN, Mellins CA. Mental health and HIV/AIDS: the need for an integrated response. AIDS. (2019) 33:1411–20. doi: 10.1097/QAD.0000000000002227

 31. Bonett S, Meanley S, Elsesser S, Bauermeister J. State-level discrimination policies and HIV pre-exposure prophylaxis adoption efforts in the US. Health Aff. (2020) 39:1575–82. doi: 10.1377/hlthaff.2020.00242

 32. Tokar A, Osborne J, Slobodianiuk K, Essink D, Lazarus JV, Broerse JEW. “Virus carriers” and HIV testing: navigating Ukraine's HIV policies and programming for female sex workers. Health Res Policy Syst. (2019) 17:23. doi: 10.1186/s12961-019-0415-4

 33. Global Burden of Disease Study C. Global, regional, and national incidence, prevalence, and years lived with disability for 301 acute and chronic diseases and injuries in 188 countries, 1990–2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet. (2015) 386:743–800. doi: 10.1016/S0140-6736(15)60692-4





OPS/images/fpubh-11-1068664-t001.jpg
ealanca© Dea 9 DA 9
ber (9 Age Percentage ber (9 Age Percentage ber (95% Age Percentage
andardized ange andardized ange andardized ange
ate (959 ASRs fro ate (959 ASRs fro ate (959 ASRs fro
990 to 20 990 to 2019 990 to 2019

High SDI 2,373,033.44 183.72 044 10,626.48 0.84 079 620,844.22 5178 —0.76
(1,348,018.47~ (105.10-265.36) (0.22-0.64) (10,119.63~ (0.80-0.96) (—0.80 to —0.76) (521,797.60- (43.65-62.36) (~0.79 to —0.71)

3,395,221.18) 11,749.01) 747,414.65)

High-middle SDI 2,767,164.63 165.78 404 50.804.76 3.04 1.07 2,752,778.76 172.44 107
(2,417,462.40- (143.15-196.55) (3.40-4.70) (49,108.70~ (2.93-3.20) (0.95-1.20) (2,618,336.76- (163.60-184.18) (0.94-121)
3,248,217.43) 53,139.36) 2,938,583.91)

Low SDI 10,216,979.58 1,154.52 0.22 267,800.41 30.11 -033 15,551,583.36 568.70 —0.37
(9,686,277.59- (1,098.27-1,218.70) (0.03-0.46) (233,312.82- (27.06-35.09) (—0.48 to —0.07) (13,229,664.41- (510.39-672.63) (—0.49 to —0.16)
10,786,450.61) 324,054.24) 18,952,911.09)

Low-middle SDI 8,962,247.69 517.17 231 255,788.36 14.93 167 13,950,233.97 79543 137
(8,523,022.19- (491.86-548.27) (153-3.23) (228,673.13- (13,52-17.01) (0.81-2.85) (12,220,876.20- (703.30-921.08) (0.74-2.16)
9,497,671.37) 295,039.43) 16,341,379.90)

Middle SDI 12,501,850.83 47233 13.86 278,034.41 1053 9.12 14,714,395.91 1,578.46 805

(11,868,369.48— (447.99-503.74) (12.07-16.08) (252,272.28- (9.53-12.40) (7.74-11.08) (13,273,529.47- (1,387.12-1,877.83) (7.10-9.32)
13,326,058.38) 325,774.93) 17,332,747.71)

Global 36,848,153.96 45432 2.09 863,837.35 10.72 068 47,632,184.17 601.49 058
(35,149,001.88- (433.76-478.59) (1.75-2.52) (786,074.86- (9.70-12.39) (0.41-1.09) (42,630,989.91- (536.16-703.92) (0.37-0.89)
38,856,666.01) 996,044.87) 55,650,039.40)

Southern 10,292,824.75 13,291.17 11.26 188,071.84 247.28 636 10,110,566.81 12,776.70 512

Sub-Saharan Africa (9,799,857.32- (12,661.43- (5.78-21.72) (164,259.75- (220.41-291.71) (2.78-12.51) (8,689,805.41~ (11,185.64- (2.3-39.88)
10,790,807.29) 13,924.75) 227,046.14) 12,327,661.51) 1,529,806)

Eastern Sub-Saharan 10,452,876.58 342291 0.32 246,385.41 80.12 —033 14,398,355.18 4,141.16 —0.37

Africa (10,976,270.2- (3,268.72-3,583.83) (0.15-0.55) (217,705.21- (73.44-90.78) (—0.49 to —0.03) (12,394,140.52- (3,73224-4,808.22) | (=050 to —0.15)
49,962,642.30) 293,243.32) 17,302,740.07)

Western Sub-Saharan 4,192,276.04 1,248.18 122 165,003.45 50.66 122 8,861,100.44 2,460.72 095

Africa (3,945,736.32- (1,339.6-41,166.93) (0.47-2.15) (138,977.90- (44.70-58.94) (0.47-2.18) (7,347,940.50- (2,128.06-2,914.02) (0.32-1.71)
4,464,333.01) 198,994.01) 10,890,249.43)

Central Sub-Saharan 1,095,816.09 1,084.37 001 40,093.82 4090 —022 2,221,933.82 2,050.21 —0.28

Africa (943,016.06- (933.09-1,247.23) (~0.25-038) (32:821.29- (34.54-49.44) (~0.43-0.10) (1,777,106.88- (1,695.81-2,546.25) | (—0.46 to —0.02)
1,261,687.32) 50,509.94) 2,839,562.18)

Oceania 97,264.64 804.07 89.93 417515 35.61 112.06 221,642.57 1,775.74 8754

(4,227.70- (35.13-2,301.26) (535-277.17) (1,348.30- (12.45-96.39) (23.59-439.46) (62,165.85- (535.12-4,894.80) (19.14-317.34)
280,661.72) 11,312.00) 607,020.87)

Caribbean 318,289.96 647.06 0.97 9,374.20 19.03 027 484,655.62 1,002.14 0.16

(275,171.60- (558.26-748.28) (0.27-2.10) (7,889.29- (15.97-23.32) (=0.13-0.73) (403,462.58— (828.70-1,249.77) (—0.20-0.62)
367,448.48) 11,451.78) 602,610.54)

Eastern Europe 1,436,465.47 613.42 18.33 25,993.85 10.94 4.08 1,453,867.59 63046 425
(1,175,115.22- (493.02-765.06) (13.09-24.17) (25,634.80- (10.80-11.09) (4.00-4.17) (1,399,239.51- (606.93-661.93) (4.11-4.43)

1,763,653.54) 26,349.73) 1,525,790.51)

Andean Latin 139,107.16 215.10 3.49 434044 6877 1.94 259,655.39 401.96 214

America (105,854.99- (166.36-294.83) (148-533) (2,815.65-8,265.14) (4.38-12.97) (0.32-4.68) (163,342.69- (251.36-762.66) (0.46-5.09)

191,142.11) 492,514.62)

Tropical Latin 907,188.14 36277 230 16,131.13 6.47 017 840,174.92 34253 0.08

America (779.713.16- (310.53-425.98) (1.39-3.33) (15,784.36- (632-6.62) (0.14-0.20) (802,376.82- (326.79-361.83) (0.03-0.13)
1,064,492.28) 16,504.57) 885,859.90)

Southeast Asia 1,715,246.22 23753 7.38 42,950.70 6.00 1125 2,392,333.53 33651 9.36
(147,688,276- (205.49-293.09) (621-9.48) (35,861.06- (4.96-7.70) (8.33-15.43) (2,057,902.86- (288.07-419.04) (7.58-11.61)
2,125,087.58) 54,416.12) 2,957,693.74)

Central Latin 516,354.51 198.7 381 12,021.69 466 066 632,107.84 244.00 0.69

America (420,650.09— (163.10-240.67) (3.11-4.86) (11,456.65- (4.43-4.85) (0.58-0.73) (605,348.50~ (233.50-255.72) (0.62-0.76)

629,394.03) 12,517.18) 661,065.59)
Southern Latin 256,071.78 357.22 3.09 2,446.49 3.35 126 138,078.33 192.41 134
America (150,564.11- (206.14-538.55) (235-3.90) (2,405.58-2,486.62) (3.29-3.40) (121-1.31) (123,608.73- (171.92-226.98) (1.16-1.65)
382,254.77) 162,496.72)
South Asia 1,937,497.17 107.18 1571 52,070.06 2.89 2402 2,927,119.87 160.06 17.21
(1,691,087.52- (93.46-131.09) (8.38-27.47) (42,176.16- (2.35-4.64) (10.64-47.67) (2,331,734.87- (128.20-254.57) (9.47-28.73)
2,394,805.67) 82,536.00) 4,676,766.64)
High-income North 1,835,630.31 408.70 0.34 7,308.04 164 —082 433,184.12 102.00 —0.79
America (982,211.80- (219.92-605.67) (0.10-0.57) (7,225.3-7,388.69) (1.62-1.66) (—0.82 to —0.82) (62,145.53- (85.78-123.58) (~0.82 to —0.75)
2,704,937.11) 530,234.96)
East Asia 570,193.73 3173 469 32,678.11 174 637 1,441,746.08 8237 536
(294,164.20- (16.54-59.78) (238-7.48) (26,106.32- (1.40-2.09) (3.35-2937) (1,136,935.93- (65.91-102.64) (3.00-18.74)
1,082,600.98) 39,649.85) 1,811,660.06)
North Africa and 203,878.67 3190 464 943333 151 538 509,127.61 7929 488
Middle East (106,281.69- (16.81-62.46) (1.07-12.98) (5,505.64- (0.88-3.04) (1.53-13.91) (292,583.54- (45.26-160.62) (131-12.45)
407,533.70) 18,554.68) 1,024,989.37)

Central Asia 63,238.60 62.87 585 1,275.04 128 139 71,148.96 7086 143
(52,525.12- (5231-78.72) (3.91-8.49) (1,228.94-1,325.34) (1.23-1.33) (126-1.52) (67,777.39- (67.48-74.47) (1.30-1.57)
80,385.06) 74,763.21)

Western Europe 677,418.99 125.09 0.79 3,218.50 0.60 —0.76 185,940.62 36.76 —0.73

(494,630.76- (88.95-161.16) (0.65-0.97) (3,165.03-3,280.39) (0.59-0.61) (=0.76 to —0.75) (163,516.47- (32.0.62-42.35) (~0.76 to —0.70)
861,805.42) 215,292.06)
Central Europe 39,963.25 3122 595 446.58 0.35 —0.12 24,404.90 2111 —0.19
(32,196.87- (24.77-42.95) (4.37-8.20) (423.96-502.38) (0.34-0.39) (=0.19 10 0.03) (2247846~ (19.48-23.99) (~0.27 to —0.05)
54,552.83) 28,326.11)
Australasia 19,867.54 55.71 022 7935 023 —0.88 4,893.66 14.80 —0.85
(13,195.49~ (35.99-77.60) (0.03-0.40) (77.07-81.52) (0.23-0.24) (—0.8810 —0.88) | (4,164.79-5909.81) (12.71-17.84) (~0.87to —0.83)
27,002.97)
High-income Asia 80,684.35 30.87 697 340.17 0.13 0.97 20,146.30 8.82 136
Pacific (47,945.22- (18.83-44.05) (4.89-13.70) (329.62-351.40) (0.13-0.14) (0.90-1.05) (15,976.80- (7.29-10.97) (1.03-1.80)
115,349.65) 25,933.92)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Global, regional, and national HIV/AIDS disease burden levels and trends in 1990–2019: A systematic analysis for the global burden of disease 2019 study



		1. Introduction



		2. Methods



		2.1. Data source



		2.2. Statistical analyses







		3. Results



		3.1. Global level



		3.2. Regional level



		3.3. National level



		3.4. Age



		3.5. Risk factors







		4. Discussion



		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References

















OPS/images/fpubh-11-1068664-i001.gif





OPS/images/fpubh-11-1068664-t002.jpg
be A Age-sta dized be A Age-sta dized be A Age-sta dized
5% 05%
High SDI 1,149,170.00 127.71 35,979.72 397 1,915,003.44 213.70
(724,379.78-1,654,718.22) (80.28-184.06) (35,742.48-36,229.30) (3.94-4.00) (1,858,589.87-1,987,774.94) (207.53-221.73)
High-middle 407,605.98 32.90 17,533.65 1.47 999,437.89 83.24
SDI (331,346.41-501,394.57) (26.79-40.53) (16,953.25-18,488.47) (1.42-1.55) (964,758.42-1,052,394.26) (80.29-87.86)
Low SDI 4,111,875.16 945.90 204,761.98 45.25 12,877,091.49 2,501.89
(3,456,193.62-4,802,206.46) (797.34-1,108.54) (144,455.32-285,684.63) (30.54-64.98) (9,534,039.39-17,312,230.30) (1,762.13-3,511.47)
Low-middle 1,615,973.94 156.25 60,609.40 5.59 3,997,997.43 336.16
SDI (1,273,820.18-2,093,361.93) (123.03-202.09) (41,877.30-91,697.87) (3.72-8.74) (2,885,369.60-5,771,796.09) (235.36-502.83)
Middle SDI 537,066.53 31.79 17,179.86 1.04 1,106,451.28 62.84
(452,995.78-625,153.71) (26.91-37.04) (13,958.19-21,913.86) (0.83-1.34) (942,455.87-1,348,929.71) (52.90-77.69)
Global 7,828,845.99 147.06 336,386.61 638 20,915,848.32 379.58
(6,876,622.78-8,848,630.56) (129.31-165.96) (255,683.19-452,193.62) (4.81-8.62) (16,525,433.41-27,291,854.64) (296.69-499.56)
Southern 533,077.97 1,084.11 16,850.37 33.61 1,145,025.58 2,089.37
Sub-Saharan (285,665.53-959,585.86) (580.48-1,945.06) (8,743.71-33,464.21) (17.46-68.92) (586,553.19-2,206,818.30) (1,097.06-4,074.81)
Africa
Eastern 3,913,184.34 2,592.57 187,701.45 119.85 11,966,038.93 6,585.85
Sub-Saharan (3,347,508.56-4,461,834.73) (2,202.86-2,957.04) (134,136.04-260,736.98) (80.37-172.33) (8,965,866.06-16,072,456.32) (4,635.43-9,198.11)
Africa
Western 877,632.81 562.62 37,028.66 2287 2,310,936.48 1,259.76
Sub-Saharan (626,862.44-1,319,941.86) (403.78-847.63) (24,133.76-59,777.29) (14.72-37.49) (1,545,403.99-3,678,241.72) (832.04-2,042.92)
Africa
Central 482,571.40 1,078.34 23,982.24 52.59 1,484,165.51 2,832.80
Sub-Saharan (354,178.57-631,746.67) (792.34-1,433.15) (16,278.02-34,974.23) (35.09-78.01) (1,022,173.82-2,121,911.64) (1,912.07-4,160.84)
Africa
Oceania 481.41 8.84 21.10 0.31 1,531.02 20.06
(227.12-1,518.43) (4.08-28.42) (9.42-68.08) (0.11-1.06) (779.89-4,674.18) (8.96-65.33)
Caribbean 113,830.65 328.83 5,082.12 15.01 305,861.79 860.36
(72,992.55-171,668.69) (209.82-498.69) (3,583.57-8,009.61) (10.69-23.25) (211,924.65-484,239.39) (602.64-1,359.01)
Eastern 76,841.40 3174 5,080.68 2.15 275,235.72 119.99
Europe (50,618.18-114,861.22) (20.74-47.70) (5,021.85-5,135.70) (2.13-2.17) (268,880.47-285,500.94) (117.32-124.13)
Andean Latin 16,765.88 47.93 772.17 231 47,231.77 127.79
America (11,159.17-31,044.01) (31.60-98.08) (557.39-1,529.72) (1.62-4.70) (35,493.10-89,982.23) (93.61-253.97)
Tropical Latin 170,795.98 109.84 8,105.87 5.54 486,694.20 317.63
America (119,154.09-232,375.46) (77.17-149.11) (7,968.61-8,236.20) (5.45-5.62) (474,428.50-500,569.68) (309.75-326.95)
Southeast Asia 124,263.51 28.34 2,245.32 0.49 158,805.44 3247
(91,852.28-160,225.86) (20.98-37.12) (1,839.36-2,921.33) (0.39-0.67) (139,250.48-188,776.35) (27.94-39.95)
Central Latin 60,058.77 41.34 3,849.70 2.80 216,180.39 144.37
America (41,259.51-82,505.37) (28.75-56.85) (3,810.09-3,890.80) (2.77-2.83) (212,700.55-220,115.90) (142.13-146.85)
Southern Latin 42,970.57 87.30 710.70 1.48 39,811.74 82.10
America (29,875.37-57,644.51) (60.89-116.76) (700.28-721.35) (1.46-1.50) (37,860.62-42,204.21) (78.15-87.03)
South Asia 60,665.43 6.41 1,430.84 0.12 116,735.41 8.79
(35,117.63-107,972.25) (3.84-11.02) (892.16-2,701.84) (0.06-0.26) (82,665.02-191,821.01) (5.74-15.58)
High-income 958,825.66 304.25 28,592.25 9.11 1,532,150.62 487.94
North (581,240.38-1,416,377.62) (183.08-450.38) (28,356.24-28,831.32) (9.03-9.18) (1,483,196.99-1,595,118.40) (472.43-507.80)
America
East Asia 68,075.80 557 2,736.66 024 158,454.72 12.95
(50,184.63-89,168.60) (4.18-7.50) (734.19-3,982.89) (0.07-0.34) (54,124.29-219,983.19) (4.50-17.97)
North Africa 16,387.80 5.65 719.34 0.24 46,196.71 13.48
and Middle (8,888.46-32,834.86) (3.10-11.25) (333.67-1,628.21) (0.11-0.55) (22,294.90-108,907.59) (6.54-29.64)
East
Central Asia 6,178.76 9.18 327.22 0.54 18,692.40 29.21
(4,086.44-8,645.56) (6.21-12.71) (313.25-339.51) (0.51-0.56) (17,960.96-19,383.55) (28.09-30.31)
Western 282,914.73 69.81 10,119.12 2.46 548,976.91 137.10
Europe (211,574.88-357,178.57) (52.06-88.12) (10,014.85-10,227.32) (2.44-2.49) (536,166.46-562,738.55) (133.96-140.46)
Central 5,802.62 4.49 471.52 0.40 28,310.42 26.01
Europe (3,871.02-7,995.44) (2.96-6.26) (433.49-498.82) (0.37-0.42) (25,913.07-29,915.36) (23.87-27.47)
Australasia 10,090.83 45.73 430.34 1.95 22,078.63 100.26
(7,403.50-12,657.92) (33.48-57.41) (419.85-441.90) (1.91-2.01) (21,297.25-22,935.33) (96.71-104.12)
High-income 7,429.67 3.87 128.92 0.07 6,733.95 374
Asia Pacific (3,478.72-12,457.49) (1.77-6.53) (126.07-131.74) (0.06-0.07) (6,133.76-7,427.49) (3.43-4.11)
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