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Abstract 17 

Background: Atopic Dermatitis (AD) is a chronic inflammatory skin disease that has a long-18 

term negative impact on the health and quality of life of children and adolescents, and this study 19 

aims to understand the burden of AD in children and adolescents in different regions of the 20 

world over the period 1990-2021. 21 

Methods: Data related to AD in children and adolescents globally from 1990-2021 were 22 

obtained from the Global Burden of Disease (GBD) 2021 and analyzed for trends in age-23 

standardized rates (ASR), stratified by sex, age, and socio-demographic index (SDI). The trends 24 

of AD burden were analyzed by Joinpoint regression and the age-period-cohort model, and the 25 

Bayesian age-period-cohort (BAPC) model was used to predict the trend from 2022 to 2036. 26 

Results: Among children and adolescents with AD globally, the burden is concentrated in those 27 

under 10 years of age and the High SDI region, with the burden for females being about 21% 28 

higher than for males. The rate of decline in AD risk was flat and stable across the periods, 29 

whereas the 2017-2021 cohort may have been affected by the COVID-19 pandemic, with an 30 

increased relative risk of prevalence. A declining trend in the number of cases is projected over 31 

the next 15 years, with a potential impact of COVID-19 on the trend. 32 

Conclusions: Geographic imbalances in the burden of AD and different disease patterns in 33 

different regions of the world over the 1990s require effective prevention. Interventions to 34 

protect specific age groups need to be developed, and the potential impact of the COVID-19 35 

pandemic on AD needs long-term observation. 36 

Keywords: Atopic dermatitis; Children and adolescents; Age-period-cohort model; Global 37 

burden of disease 38 
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Introduction 39 

AD is a chronic inflammatory skin disease caused by a variety of complex factors, such as 40 

skin barrier dysfunction, immune dysregulation, and flora disorders. It is characterized by itchy 41 

skin and easy to recur, and its pathogenesis is influenced by genetic and environmental factors 42 

[1,2]. As a disease of socioeconomic importance, the relapsing course and economic burden of 43 

AD reduces the quality of life of patients and their families, the burden of AD cannot be 44 

ignored[3–6]. 45 

The majority of AD onset begins early in life, with approximately 85% of patients 46 

diagnosed at the age of 5 years and the remainder having an adult onset [7,8]. Children and 47 

adolescents are at an important stage of growth and education, and the progression of AD can 48 

have a long-term negative impact on the quality of life of patients and caregivers at this time 49 

[9], such as causing allergies, asthma, and other complications [10], affect the health of children 50 

and adolescents through problems such as mental fragility, sleep disorders, anxiety and 51 

depression [1], and their guardians are correspondingly burdened with caregiving 52 

responsibilities and economic pressures on their lives. In summary, to understand the global 53 

burden of AD in children and adolescents, this study limited the age range of the study 54 

population to less than 20 years. 55 

For age-specific populations, two GBD 2019 studies have been conducted analyzing 56 

global populations <14 years of age as well as children and adolescents in China[11,12], to 57 

explore the current status and burden of age-specific patients with AD. Based on the latest data 58 

of GBD 2021, there is no systematic study to explore the disease burden of AD on children and 59 

adolescents in different regions of the world. In this regard, the present study analyses the trend 60 
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of the disease burden of AD in children and adolescents globally and the age-period-cohort 61 

effect in the 1990-2021 period and predicts the development trend in the 2022-2036 period, 62 

providing new insights into AD prevention and intervention. 63 

 64 

Materials and Methods 65 

Data sources 66 

GBD 2021 provides prevalence, incidence, disability-adjusted life years (DALYs), and 67 

corresponding numbers for AD by age and sex globally including 7 super-regions, 21 regions, 68 

and 204 countries and territories, updated to include the impact of the COVID-19 pandemic 69 

through various mechanisms[13–15]. GBD2021 defines AD according to the International 70 

Classification of Diseases (ICD), 9th and 10th editions, with codes L20-L20.9 for AD in ICD-71 

10 and 691-691.8 in ICD-9. 72 

Socio-demographic index (SDI) 73 

SDI is an evaluation index calculated based on a combination of per capita lagged 74 

distribution income, average years of schooling, and total fertility rate under 25 years of age, 75 

and the SDI value ranges from 0 to 1, with higher values indicating higher socio-economic 76 

status, and combining the SDI to assess the burden of AD is conducive to research exploring 77 

the relationship between the level of regional social development and the burden of 78 

disease[16,17].  79 

Joinpoint regression analysis 80 

This study analyzed the global as well as the temporal trend of AD burden in different 81 

regions by using Joinpoint software (version 5.1.0.0), average annual percent change (AAPC) 82 
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and annual percent change (APC) were used to evaluate the trend of AD burden. APC is 83 

calculated as a geometrically weighted average of the annual percentage change values, 84 

whereas AAPC is a summary measure of the trend over a pre-specified fixed interval that can 85 

describe the average APC over a multi-year period. APC or AAPC and its lower limit of 95% 86 

confidence intervals (CI) are greater than zero indicating that the burden is an upward trend 87 

within the specified interval, and comparatively, its upper limit is less than zero indicating a 88 

downward trend, which, when containing zero, indicates that the trend remains stable[18,19]. 89 

Age-period-cohort (APC) model 90 

The APC model is a statistical tool for analyzing the impact of three different factors (age, 91 

period, and birth cohort) on a particular outcome or trend[20]. The results of age, period, and 92 

cohort effects are obtained through the establishment of the APC model, which allows the 93 

observation of disease patterns in different age groups as well as the impact of socio-economic 94 

factors on the period or birth cohort, which can help health workers to target prevention and 95 

treatment management policies. 96 

Bayesian age-period-cohort (BAPC) model 97 

The study used GBD 2021 data and population projections provided by the Institute for 98 

Health Metrics and Evaluation (IHME) to construct a BAPC model to project the burden of 99 

disease for 2022-2036 using the “BAPC” R package. The BAPC model, with its comprehensive 100 

coverage and ability to capture temporal trends, is widely used in studies involving age, 101 

population, and complex cohort effects to predict the burden of disease over time, and the model 102 

takes into account the complex interactions of age, period, and birth cohort effects[21]. 103 

Statistical analysis 104 
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The burden of AD was evaluated in the study by the number of AD incidence and 105 

prevalence cases, DALYs, and the respective ASRs in children and adolescents from 1990-2021, 106 

which can more accurately describe trends in the burden of disease in the population. ASR was 107 

calculated according to public announcements[22–25]. (A: number of age groups, wi: number 108 

of people in the corresponding age group i in the standard population, ai: age-specific rate for 109 

age group i): 110 

 111 

The 95% uncertainty intervals (UI) are composed of the 2.5th and 97.5th percentiles of the 112 

distribution of estimates generated by taking 1000 calculations. Children and adolescents with 113 

AD in the study were divided into four age subgroups (<5, 5 to 9, 10 to 14, 15 to 19) and three 114 

gender subgroups (both, female and male) to look at the distribution of the burden of disease 115 

between different age groups as well as between different gender groups. All graphs were 116 

completed by R 4.3.2, and P < 0.05 was considered statistically significant. 117 

 118 

Results 119 

Global trends in children and adolescents, 1990-2021 120 

Between 1990 and 2021, the prevalence cases of AD in children and adolescents increased 121 

globally from 77.16 million to 83.02 million (Additional file 1: Supplementary Table 1), while 122 

ASIR and ASPR showed a decreasing trend, with AAPC of -0.33 and -0.26 respectively, ASIR 123 

decreased from 169.14 (95% UI: 158.29, 180.72) to 152.47 (95% UI: 142.39, 162.99) and 124 

ASPR decreased from 1263.51 (95% UI: 1197.13, 1333.16) to 1164.91 (95% UI: 1105.94, 125 

1229.16). Comparing the burden of AD across gender subgroups, trends for males and females 126 
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were consistent with global levels, but ASIR, ASPR, and ASDR were significantly higher for 127 

females than for males, about 21% higher than males (Figure 1, Table 1). 128 

Analyzing the burden of AD in the four age subgroups separately, ASIR was significantly 129 

higher in children <5 years of age, which showed a decreasing trend from 111.16 (95% UI: 130 

103.29, 119.62) to 105.4 (95% UI: 97.69, 113.34) (Additional file 1: Supplementary Table 2). 131 

The results for ASPR and ASDR showed the burden was mainly concentrated in children <10 132 

years of age, with the highest being 5-9 years of age (Figure 1). 133 

In the regions by SDI quintiles, the global burden of AD for both children and adolescents 134 

is concentrated in the High SDI region. The most significant fluctuations in change are in the 135 

High-middle SDI region, which shows a downward and upward and then downward trend. In 136 

particular, AD affects the High SDI region much more than other areas at all times (Figure 1). 137 

 138 

Figure 1. Trends in global and the region by SDI quintiles from 1990 to 2021, in children and 139 

adolescents. (A, B, C) Global trends in sex subgroups.(D, E, F) Global trends in four age 140 

subgroups.(G, H, I) Trends in the region by SDI quintiles. 141 
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 142 

Analyzing the distribution of disease burden across 204 countries globally in 2021, the 143 

five countries with the highest AD burden are Uzbekistan, Mongolia, Tajikistan, Kazakhstan, 144 

and Kyrgyzstan (Figure 2, Additional file 1: Supplementary Table 3), mainly in Central Asia. 145 

Central Asia also ranks 1st among the 21 GBD regions (Table 1). 146 

 147 

Figure 2. The ASIR, ASPR, and ASDR for children and adolescents in 204 countries in 2021. 148 

(A) The ASIR of AD. (B) The ASPR of AD. (C) The ASDR of AD. 149 

 150 

Joinpoint regression analysis by regions 151 

Changes in incidence and prevalence in children and adolescents globally and in the 152 

regions by SDI quintiles were observed by Joinpoint regression analyses, and the overall trends 153 

in ASIR and ASPR were similar in the same regions (Figure 3). The results show an overall 154 

decreasing trend in the global change in ASPR from 1990-2021, with only a small peak in 2007-155 

2011 (APC = 0.09). The High SDI region shows a fluctuating downward trend, with three peaks 156 

in 1990-1993 (APC = 0.08), 2007-2011 (APC = 0.14), and 2015-2019 (APC = 0.16). The High-157 
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middle SDI region as a whole shows an inverted “N” shape, with a minimum in 2000-2003 158 

(APC = -0.32) and a peak in 2012-2017 (APC = 0.43). The trend in the Middle SDI region is 159 

similar to that of “M”, with two peaks in 1990-1995 (APC = 0.13) and 2015-2019 (APC = 0.35). 160 

The Low-middle and Low SDI regions as a whole show a continuing downward trend (Figure 161 

3). Coincidentally, all regions show a downward trend in ASIR and ASPR from 2019-2021. 162 

 163 

Figure 3. Joinpoint regression analysis of ASIR and ASPR from 1990 to 2021, in children and 164 

adolescents. (A, G) Global. (B, H) High SDI region. (C, I) High-middle SDI region. (D, J) 165 

Middle SDI region. (E, K) Low-middle SDI region. (F, L) Low SDI region. *denotes 166 

statistically significant APC (P < 0.05). 167 
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 168 

Age, period, and cohort effects 169 

Overall, the age effect showed a similar pattern across gender subgroups, with the highest 170 

risk of incidence observed in children <5 years of age, after which the ASIR declined with age 171 

(Fig. 3A); the highest ASPR was observed at 5-9 years of age (Figure 4D). The age effect 172 

suggests that attention needs to be paid to the burden of AD in people <10 years of age. 173 

The period effect suggests a declining incidence and prevalence rate ratio (RR) of AD 174 

globally, with the risk of prevalence for different gender subgroups (both, female and male) 175 

declining by 5.96%, 6.08%, and 5.69% (Figure 4E). 176 

The cohort effect suggests an overall reduction in the RR of incidence, which is not 177 

consistent with prevalence. For the RR of prevalence in the different gender subgroups, the 178 

2012-2016 cohort showed a decrease of 4.58%, 4.53%, and 4.66% compared to the 1992-1996 179 

cohort, after which the 2017-2021 cohort showed a slight upward trend compared to the 2012-180 

2016 cohort, with increases of 0.37%, 0.39% and 0.37% (Figure 4F). 181 

 182 

Figure 4. The age, period, and cohort effects in AD from 1990 to 2021, in children and 183 

adolescents. (A, D) The age effect of AD. (B, E) The period effect of AD. (C, F) The cohort 184 

effect of AD. 185 
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 186 

BAPC Predictors of 2022-2036 187 

Between 2022 and 2036, the trend in the number of cases of AD is expected to change and 188 

show a downward trend (Figure 5). The global ASIR and ASPR of AD in 2036 are projected to 189 

be 159.74 (95% UI: 107.31, 212.17) and 1197.28 (95% UI: 837.82, 1556.74). It is important to 190 

note that females continue to have approximately 5 million more cases than males in 2036, with 191 

a projected prevalence of 43.52 (95% UI: 30.60, 56.44) million and 38.22 (95% UI: 26.83, 192 

49.62) million (Additional file 1: Supplementary Table 4). Based on data from the past 32 years 193 

and projections for the next 15 years, the global burden of AD among children and adolescents 194 

is higher for females than globally, as well as much higher for males. 195 

 196 

Figure 5. BAPC predictors in AD from 1990 to 2036, in children and adolescents. (A)The ASIR 197 

and cases of AD. (B) The ASPR and cases of AD. 198 

 199 
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Discussion 200 

This study analyzes the current state of the burden of AD in children and adolescents 201 

globally. AD usually has an early childhood onset, and the course and severity of the disease, 202 

as well as the risk of developing a range of autoimmune disorders such as asthma and allergies, 203 

varies widely between patients around the time of puberty[26–28]. Understanding the complex 204 

factors and disease trajectories that influence health outcomes in children and adolescents in 205 

different contexts enables key points for intervention to be identified [29]. The cases of AD in 206 

children and adolescents are increasing with the global population base from 1990-2021, and 207 

the increase in patients may be closely related to environmental exposures in the context of 208 

genetic susceptibility due to climate as well as air pollution [30,31]. We found that ASIR, ASPR, 209 

and ASDR were approximately 1.2-fold higher in females than in males, and previous studies 210 

have demonstrated a higher prevalence in females, but in particular, the risk was higher in males 211 

up to 1 year of age, and thereafter the risk decreased with age [32,33]. The role of sex hormones 212 

on immune homeostasis may modulate the course of AD [34], and is a potential factor in the 213 

gender differences, with research studies investigating higher anxiety and depression scores, 214 

more common sleep disturbances due to itching, and more pronounced allergic reactions in 215 

female AD patients [35,36]. In conclusion, the psychological and health conditions of females 216 

with AD in childhood and adolescence need our attention. 217 

The results of the analyses suggest that the burden of AD is predominantly present in the 218 

<10 years population. AD appears early in life and there has been much evidence that the 219 

prevalence is higher in children[37]. Misdiagnosis and delays in treatment can have an impact 220 

on children's health, particularly mental health, and children must be correctly diagnosed as 221 
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well as treated early [38,39]. Of course, the situation of people with AD in adolescence, a period 222 

of rapid physical, cognitive, and psychosocial growth, cannot be ignored, the WHO appealed 223 

for attention, improvement, and maintenance of the healthy development of adolescents. 224 

Advancing AD prevention, diagnosis, and breakthroughs in therapeutic management to meet 225 

the evolving challenges is the consensus of the 4th Davos Declaration [40,41]. The development 226 

of comorbidities with AD is closely related to the severity of the disease, and correct and timely 227 

diagnosis and individualized treatment plans are now a pressing clinical need. We need to 228 

oppose the “one-size-fits-all” treatment and management plan, which is determined by the 229 

complex and heterogeneous characteristics of AD [42–44], and adopt a personalized and precise 230 

treatment and management model, give patients educational and psychological support, and 231 

carry out psycho-behavioral and exercise interventions, which can help patients cope with 232 

comorbidities better, and thus improve the mental health and quality of life of children and 233 

adolescents with AD. 234 

The SDI, as a composite indicator, reflects the overall development of a region, and the 235 

global burden of AD is concentrated in High SDI regions, with a large gap in burden compared 236 

to other regions. Some studies have shown that the incidence pattern of AD varies considerably 237 

in different regions, and there is a geographic imbalance with higher drug utilization in 238 

countries with high SDI than in countries with low SDI [45–48]. The higher burden of AD in 239 

children and adolescents in the High SDI region may be influenced by a variety of factors such 240 

as lifestyle, environmental exposures, etc. The High SDI region has advantages in terms of 241 

education, healthcare resources, and research innovations, but it also faces challenges such as 242 

high morbidity, psychosocial impacts, and healthcare costs. Focusing on spatial and temporal 243 
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trends in the burden of AD in different regions, as well as patterns of incidence, can better guide 244 

sustainable development related to the health of children and adolescents in regions at different 245 

levels of development. 246 

Period effects show a flat and steady rate of RR decline across all periods of AD, with a 247 

reduced risk of incidence and prevalence may be related to improvements in medical care and 248 

changes in treatment management policies, and subsequent studies could further explore the 249 

impact of changes in medical care of treatment management policies. The cohort effect showed 250 

a small increase in risk of prevalence in the 2017-2021 cohort, which included people born 251 

during the COVID-19 pandemic. Studies have shown an increased risk of AD in people who 252 

have been infected with SARS-CoV-2 [49], which may have led to an altered immune pattern 253 

in the newborn cohort, where an elevated risk of recurrence after infection may have been 254 

responsible for the increased risk of prevalence, whereas the risk of incidence in this cohort 255 

remained decreased possibly due to a reduction in allergen exposures during the pandemic, an 256 

increase in social distances, and the blocking of public places [50]. During 2019-2021, AD 257 

burden shows a declining trend globally and in the regions by SDI quintiles, which is 258 

inconsistent with the previous trend of change, and the projected decline in the number of cases 259 

of AD may be due to the COVID-19 pandemic that has altered the global demographic pattern. 260 

The potential impact of COVID-19 on AD is unclear, but the overburdening of health systems, 261 

and the delays in policy revisions and health guidance during pandemics are likely to influence 262 

trends in the burden of AD. More data on changing population patterns and disease surveillance 263 

are needed to better understand the impact of COVID-19 on AD and to further explore the 264 

possibility that changes in data collection during the COVID-19 epidemic led to disparities, as 265 
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well as changes in the burden of AD between areas differently hit by COVID. With the end of 266 

the pandemic, following the development of trends in AD and analyzing whether the effects of 267 

the pandemic are long-lasting or whether there is a return to the pre-pandemic situation [22,51]. 268 

Limitations of this study remain. Firstly, the diversity of data sources in the GBD database 269 

may lead to bias in estimating the burden of disease [52]. Second, the levels of diagnosis affect 270 

the accuracy of the assessment and may lead to an overestimation or underestimation of the 271 

burden of AD, especially in poor, remote, regions with low levels of SDI. Last, the impact of 272 

COVID-19 on the burden of AD needs to be more accurately assessed with longer-term 273 

surveillance data to provide health workers with a more valuable reference for guiding policy 274 

development. 275 

 276 

Conclusions 277 

In summary, the burden of AD in children and adolescents globally has shown a downward 278 

trend since 1990. We need to pay attention to the burden of AD in regions with higher levels of 279 

social development, as well as the geographic imbalances and different disease patterns that 280 

exist, to develop more effective prevention and intervention measures, protect specific age 281 

groups, advance personalized and precision models of care, and improve the burden of AD and 282 

the health status of children and adolescents. The potential impact of the COVID-19 pandemic 283 

on AD requires a longer-term, in-depth understanding of the disease spectrum, as well as 284 

demographic changes.  285 

  286 
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Table 1 should be in the article page 8, line 150. 492 

Table 1. The ASIR and ASPR for global in 1990 and 2021, in children and adolescents. 493 

 Incidence (95% UI) Prevalence (95% UI) 

 
ASR in 1990 

(per 100, 000) 

ASR in 2021 

(per 100, 000) 

AAPC 

(95% 

CI) 

ASR in 1990 (per 

100, 000) 

ASR in 2021 (per 

100, 000) 

AAPC 

(95% 

CI) 

Global:       

Both 
169.14 

(158.29,180.72) 

152.47 

(142.39,162.99) 

-0.33 

(-0.36, 

-0.30) 

1263.51 

(1197.13,1333.16) 

1164.91 

(1105.94,1229.16) 

-0.26 

(-0.28, 

-0.25) 

Male 
153.33 

(143.44,164.13) 

138.33 

(128.98,148.34) 

-0.33 

(-0.37, 

-0.28) 

1145.82 

(1089.89,1207.41) 

1056.01 

(1003.99,1113.47) 

-0.26 

(-0.28, 

-0.24) 

Female 
185.75 

(173.28,198.63) 

167.51 

(156.16,179.02) 

-0.33 

(-0.35, 

-0.30) 

1387.2 

(1313.88,1464.32) 

1280.74 

(1212.73,1350.97) 

-0.26 

(-0.27, 

-0.24) 

SDI level:       

High 
244.28 

(227.78,262.35) 

232.33 

(216.15,249.87) 

-0.16 

(-0.19, 

-0.14) 

2169.1 

(2058,2286.08) 

2082.94 

(1976.33,2196.06) 

-0.13 

(-0.14, 

-0.12) 

High-

middle 

166.54 

(155.12,179.02) 

165.24 

(153.31,177.72) 

-0.03 

(-0.12, 

0.06) 

1465.65 

(1389.41,1541.46) 

1489.06 

(1412.1,1566.93) 

0.05 

(0.01, 

0.09) 

Middle 
157.76 

(147.79,168) 

150.57 

(140.38,160.91) 

-0.14 

(-0.19, 

-0.10) 

1109.39 

(1049.71,1168.49) 

1117.56 

(1058.9,1178.79) 

0.02 (-

0.01, 

0.05) 

Low-

middle 

167.44 

(156.49,179.24) 

145.89 

(136.25,156.19) 

-0.44 

(-0.45, 

-0.44) 

1130.13 

(1070.85,1198.2) 

1050.56 

(996.13,1113.44) 

-0.23 

(-0.24, 

-0.23) 

Low 
139.71 

(130.48,149.7) 

125.03 

(116.58,133.94) 

-0.36 

(-0.38, 

-0.34) 

885.04 

(837.78,935.32) 

841.04 

(796.5,888.47) 

-0.17 

(-0.18, 

-0.15) 

GBD 

Region: 
      

Central 

Asia 

357.39 

(325.21,391.23) 

346.08 

(314.18,378.97) 

-0.11 

(-0.18, 

-0.04) 

3419.26 

(3208.28,3635.75) 

3411.09 

(3195.14,3628.79) 

-0.01 

(-0.04, 

0.02) 

South Asia 
174.75 

(162.79,187.62) 

151.72 

(141.18,163.38) 

-0.46 

(-0.46, 

-0.45) 

1167.48 

(1103.85,1242.12) 

1112.19 

(1051.05,1182.03) 

-0.16 

(-0.17, 

-0.15) 
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Southeast 

Asia 

160.46 

(148.43,172.51) 

154.8 

(143.15,166.21) 

-0.11 

(-0.13, 

-0.10) 

1122.55 

(1056.39,1184.69) 

1112.5 

(1050.65,1173.51) 

-0.03 

(-0.03, 

-0.02) 

East Asia 
136.91 

(127.71,146.36) 

135.32 

(126.61,145.45) 

-0.01 

(-0.16 

- 0.14) 

920.73 

(868.68,973.44) 

963.96 

(910.18,1018.21) 

0.14 

(0.06, 

0.23) 

High-

income 

Asia 

Pacific 

297.4 

(277.21,321.9) 

309.06 

(288.49,333.58) 

0.13 

(0.09, 

0.16) 

3094.21 

(2921.23,3282.86) 

3182.3 

(2999.94,3379.16) 

0.10 

(0.08, 

0.11) 

Western 

Europe 

286.91 

(263.28,312.16) 

287.25 

(263.31,312.97) 

0.00 (-

0.06, 

0.07) 

2516.32 

(2371.45,2671.66) 

2548.79 

(2396.76,2708.87) 

0.04 

(0.02, 

0.06) 

Eastern 

Europe 

145.61 

(135.39,156.88) 

140 

(130.56,150.46) 

-0.14 

(-0.36 

- 0.08) 

2201.73 

(2109.54,2297.11) 

2288.74 

(2197.87,2382.95) 

0.12 

(0.01, 

0.23) 

Central 

Europe 

163.13 

(150.98,177.03) 

166.84 

(154.63,180.94) 

0.09 (-

0.00, 

0.18) 

1359.29 

(1284.92,1440.58) 

1375.56 

(1297.39,1457.8) 

0.04 

(0.02, 

0.06) 

High-

income 

North 

America 

211.94 

(198.58,225.52) 

194.51 

(182.3,207.19) 

-0.29 

(-0.33, 

-0.24) 

1780.81 

(1695.01,1864.09) 

1723.25 

(1636.52,1811.54) 

-0.12 

(-0.16, 

-0.07) 

Caribbean 
186.23 

(168.31,205.38) 

179.64 

(162.06,198.4) 

-0.12 

(-0.14, 

-0.10) 

1296.59 

(1208.04,1384.33) 

1295.76 

(1206.47,1384.53) 

-0.00 

(-0.01, 

0.00) 

Andean 

Latin 

America 

157.45 

(146.04,169.48) 

152.29 

(141.1,163.76) 

-0.10 

(-0.13, 

-0.08) 

1118.74 

(1057.42,1183.85) 

1108.17 

(1047.04,1172.24) 

-0.03 

(-0.05, 

-0.01) 

Tropical 

Latin 

America 

203.51 

(189.52,217.74) 

206.48 

(192.49,220.45) 

0.05 

(0.03, 

0.07) 

1522.93 

(1442.75,1612.19) 

1500.36 

(1423.82,1587.32) 

-0.05 

(-0.07, 

-0.02) 

Southern 

Latin 

America 

286.14 

(259.59,313.33) 

255.54 

(230.84,281.02) 

-0.36 

(-0.43, 

-0.30) 

2235.47 

(2092.5,2393.2) 

2189.77 

(2046.08,2351.5) 

-0.06 

(-0.08, 

-0.04) 

Central 

Latin 

America 

184.67 

(171.09,200.2) 

168.32 

(155.23,182.86) 

-0.30 

(-0.31, 

-0.29) 

1359.29 

(1284.92,1440.58) 

1225.28 

(1150.34,1300.58) 

-0.09 

(-0.10, 

-0.08) 

Oceania 
186.06 

(167.33,204.83) 

187.63 

(168.92,206.45) 

0.03 

(0.01, 

0.05) 

1241.01 

(1161.23,1333.72) 

1241.03 

(1161.48,1333.8) 

0.00 (-

0.01, 

0.01) 

Australasia 
241.25 

(221.42,261.97) 

240.82 

(218.99,262.87) 

-0.00 

(-0.06, 

0.05) 

1802.29 

(1669.85,1921.71) 

1840.32 

(1714,1977.59) 

0.07 

(0.05, 

0.09) 
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Central 

Sub-

Saharan 

Africa 

123.57 

(112.31,135.11) 

115.61 

(104.68,126.74) 

-0.22 

(-0.23, 

-0.20) 

729.8 

(678.65,779.78) 

730.84 

(679.06,780.11) 

0.00 (-

0.00, 

0.01) 

Eastern 

Sub-

Saharan 

Africa 

114.46 

(106.53,122.34) 

109 

(100.89,116.65) 

-0.15 

(-0.19, 

-0.12) 

703.81 

(664.21,742.84) 

711.34 

(671.42,751.01) 

0.04 

(0.01, 

0.07) 

Southern 

Sub-

Saharan 

Africa 

117.1 

(108.25,125.42) 

111.96 

(103.2,120.1) 

-0.14 

(-0.18, 

-0.11) 

751.09 

(708.33,795.1) 

746.32 

(703.17,790.4) 

-0.02 

(-0.03, 

-0.01) 

Western 

Sub-

Saharan 

Africa 

114.62 

(106.93,122) 

109.01 

(101.76,115.97) 

-0.16 

(-0.17, 

-0.15) 

726.28 

(689.03,765.8) 

723.55 

(685.83,763.42) 

-0.01 

(-0.02, 

-0.01) 

North 

Africa and 

Middle 

East 

148.05 

(136.14,160.11) 

134.57 

(122.96,145.76) 

-0.30 

(-0.34, 

-0.26) 

1040.52 

(978.65,1104.26) 

982.25 

(918.11,1040.81) 

-0.18 

(-0.20, 

-0.17) 

  494 
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