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Appendix 1: Supplementary methods and results to “Global, regional, and national burden of chronic kidney 
disease in adults, 1990–2023, and its attributable risk factors: a systematic analysis of the Global Burden of Disease 

Study 2023” 

 
This appendix provides supplemental figures and more detailed results for "Global, regional, and national burden of 
chronic kidney disease in adults, 1990–2023, and its attributable risk factors: a systematic analysis of the Global Burden 
of Disease Study 2023”.  
 
Portions of this appendix have been reproduced or adapted from GBD 2023 Diseases and Injuries Collaborators.1,2 References are 
provided for reproduced sections. 
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Section 1. Statement of GATHER compliance 
This study complies with the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER) recommendations. 
Below is the GATHER checklist.3 

 
Table S1. GATHER checklist 

# GATHER checklist item Description of compliance Reference 
Objectives and funding 

1 

Define the indicator(s), populations (including age, sex, and 
geographic entities), and time period(s) for which estimates were 
made. 

Narrative provided in paper and appendix 
describing indicators, definitions, populations, 
and time periods 

Main text (Methods) and 
Appendix (Sections 2-4) 

2 List the funding sources for the work. Funding sources listed in paper Abstract (Funding) 

Data Inputs 

   For all data inputs from multiple sources that are synthesized as part of the study: 

3 Describe how the data were identified and how the data were 
accessed.  

Narrative description of data seeking methods 
provided 

Main text (Methods) and 
Appendix (Sections 2-4) 

4 
Specify the inclusion and exclusion criteria. Identify all ad-hoc 
exclusions. 

Narrative about inclusion and exclusion criteria 
provided; ad hoc exclusions in appendix 
supplementary methods 

Main text (Methods) and 
Appendix (Sections 2-4) 

5 

Provide information on all included data sources and their main 
characteristics. For each data source used, report reference 
information or contact name/institution, population represented, 
data collection method, year(s) of data collection, sex and age 
range, diagnostic criteria or measurement method, and sample 
size, as relevant.  

An interactive, online data source tool that 
provides metadata for data sources by 
component, geography, cause, risk, or 
impairment has been developed, and data source 
citations provided 

Appendix (Sections 2-4) with 
additional information about 
these sources available at 
https://ghdx.healthdata.org/ 

6 
Identify and describe any categories of input data that have 
potentially important biases (e.g., based on characteristics listed in 
item 5). 

Summary of known biases included in appendix 
supplementary methods 

Appendix (Sections 3-4) 

   For data inputs that contribute to the analysis but were not synthesized as part of the study: 

7 
Describe and give sources for any other data inputs.  Included in online data source tool Global Health Data 

Exchange 
(https://ghdx.healthdata.org/)  

   For all data inputs: 

8 

Provide all data inputs in a file format from which data can be 
efficiently extracted (e.g., a spreadsheet rather than a PDF), 
including all relevant meta-data listed in item 5. For any data 
inputs that cannot be shared because of ethical or legal reasons, 
such as third-party ownership, provide a contact name or the name 
of the institution that retains the right to the data. 

Downloads of input data available through online 
data tools; input data not available in tools will 
be made available upon request 

Global Health Data 
Exchange 
(https://ghdx.healthdata.org/)  

Data analysis 

9 
Provide a conceptual overview of the data analysis method. A 
diagram may be helpful.  

Flow diagram of methodological process 
provided, as well as narrative descriptions of 
modelling process 

Main text (Methods) and 
Appendix (Sections 2-4) 

10 

Provide a detailed description of all steps of the analysis, 
including mathematical formulae. This description should cover, 
as relevant, data cleaning, data pre-processing, data adjustments 
and weighting of data sources, and mathematical or statistical 
model(s).  

Flow diagram and detailed methods write-up 
covering all data extraction, processing, and 
modelling processes provided 

 Main text (Methods) and 
Appendix (Sections 2-4) 

11 Describe how candidate models were evaluated and how the final 
model(s) were selected. 

Provided in methodological write-up  Appendix (Sections 2-4) 

12 Provide the results of an evaluation of model performance, if 
done, as well as the results of any relevant sensitivity analysis. 

Provided in methodological write-up Appendix (Sections 2-4) 

13 
Describe methods for calculating uncertainty of the estimates. 
State which sources of uncertainty were, and were not, accounted 
for in the uncertainty analysis. 

Provided in main text methods narrative 
description and appendix methodological write-
up 

Main text (Methods) and 
Appendix (Section 4) 

14 State how analytic or statistical source code used to generate 
estimates can be accessed. 

Remote code repository for access to analytic 
code provided 

Remote code repository 

Results and Discussion 

15 
Provide published estimates in a file format from which data can 
be efficiently extracted. 

Published estimates not available in main text or 
appendix will be made available upon request.  

Main text (Methods, Results 
and Discussion), Appendix 
(Sections 3-4, 6) 

16 Report a quantitative measure of the uncertainty of the estimates 
(e.g. uncertainty intervals). 

Uncertainty provided with all results Main text (Methods),  
Appendix (Sections 3-4, 6) 
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17 
Interpret results in light of existing evidence. If updating a 
previous set of estimates, describe the reasons for changes in 
estimates. 

Discussion of results and methodological 
changes between GBD rounds provided in 
manuscript narrative and appendix 

Main text (Methods, Results 
and Discussion) and 
Appendix (Sections 3-4) 

18 
Discuss limitations of the estimates. Include a discussion of any 
modelling assumptions or data limitations that affect interpretation 
of the estimates. 

Discussion of limitations, including modelling 
assumptions and data limitations, included in 
manuscript narrative and appendix 

Main text (Methods and 
Discussion) and Appendix 
(Sections 2-4) 

 

Section 2. Mortality2 

 

Figure S1. Chronic kidney disease mortality estimation flowchart 

 
 

Section 2.1. Sources 
All source count maps below reflect subnational-level location-year counts for countries where GBD estimates at the subnational-
level, and national-level location-year counts for countries where GBD does not estimate at the subnational-level. Location-year 
counts for sources representative at the national-level only for countries where GBD estimates at the subnational-level are not 
reflected in the maps.  
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Figure S2. Sources used in chronic kidney disease mortality estimation

 

Section 2.2. Data processing 
Vital registration and verbal autopsy data were used to model mortality due to chronic kidney disease (CKD). Data were standardised 
and mapped according to the GBD causes of death ICD mapping method. These data were then age-sex split, and appropriate 
redistribution of garbage code data was performed. Datapoints that violated well-established age or time trends or that resulted in 
extremely high or low cause fractions were marked as outliers and excluded.   
 
In GBD 2023, deaths due to congenital kidney anomalies, such as cystic kidney disease, were no longer considered deaths due to 
CKD. These deaths (ICD-10 codes Q61 and Q62) are now captured under the Urogenital congenital anomalies cause.   
 
Below are the International Classification of Diseases (ICD)-9 and ICD-10 codes used in the CKD mortality model.  
 
Table S2. ICD-9 and ICD-10 chronic kidney disease mortality codes  

ICD-9 ICD-10 
250.4, 403-404, 581-583, 585, 589 D63.1, E10.2, E11.2, I12-I13, N02-N08, N15.0, 

N18 
 
 
ICD-9 and ICD-10 codes that are either intermediate causes of death where CKD may be the underlying cause or do not lead directly 
to death are referred to as garbage codes and may be redistributed to the CKD mortality model.  

Section 2.3. Modelling strategies 
The Cause of Death Ensemble model (CODEm)2 with location-level covariates was used to model deaths where CKD was the 
underlying cause of death. Additional information on methods can be found in appendix 1, section 4 of the reference article.  
 
The following table lists the covariates included in the GBD 2023 CKD CODEm model. This requires that the covariate selected for 
the model must have a directional relationship with CKD deaths. Covariate directions were selected based on the strength of the 
evidence. 
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Table S3. Covariates used in chronic kidney disease mortality modelling 
Level  Covariate  Direction  

1  
Mean systolic blood pressure (mmHg)   +   

Mean BMI   +   

Healthcare Access and Quality Index    −  

2  
Mean cholesterol   +   

Total calories available per capita per day   +   

Red meat unadjusted (kcal per capita)    +  

3  
Socio-demographic Index    −   

Education (years per capita)   −   

LDI (I$ per capita)   −    
 

Section 3. Nonfatal1 

 

Figure S3. Chronic kidney disease nonfatal estimation flowchart 

 
 

Section 3.1. Sources 

An updated systematic review across three databases for chronic kidney disease (CKD) nonfatal estimation was conducted for GBD 
2023. The systematic review targeted prevalence and incidence data by CKD stage, including G1/G2 with A2/A3 (Stage 1-2), 
G3a/G3b (Stage 3), G4 (Stage 4), G5 (Stage 5), and G3-G5 (Stage 3-5). Databases were searched on September 13, 2022 for 
publications after January 1, 2017. Below are the search terms for each database:  
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PubMed: (("chronic kidney disease"[Title/Abstract] OR "CKD"[Title/Abstract] OR "eGFR"[Title/Abstract]) AND 
("prevalence"[Title/Abstract] OR "incidence"[Title/Abstract])) NOT ("animals"[MeSH Terms:noexp] OR "animal"[All Fields] OR 
"humans"[MeSH Terms])  
 
Web of Science: ((AB=("chronic kidney disease" OR "CKD" or "eGFR")) AND TI=("prevalence" OR "incidence")) AND PY=(2017-
2022)  
 
ScienceDirect: Title contains (chronic kidney disease OR ckd OR egfr) AND Title contains (prevalence OR incidence) SCOPE: 
Library Resources / Articles, Books and More Material Type:  Articles; Collection:  ScienceDirect Journals (5 years ago present)  
 
Below is the PRISMA diagram for the systematic review:  
 

Figure S4. Nonfatal chronic kidney disease systematic review PRISMA diagram 

  
 
Data for the End-stage renal disease (ESRD) on dialysis and ESRD after transplant mainly come from renal registries. All known 
renal registries used in GBD 2021 dialysis and transplant models were assessed for more recent years of data. We attempted to 
identify and access renal registries previously not extracted for models through a published systematic review of all renal registries.4 
From this effort, we newly included data from the Malaysian National Renal Registry and the Taiwan Renal Registry Data System 
into our ESRD models for GBD 2023.   
 
All source count maps below reflect subnational-level location-year counts for countries where GBD estimates at the subnational-
level, and national-level location-year counts for countries where GBD does not estimate at the subnational-level. Location-year 
counts for sources representative at the national-level only for countries where GBD estimates at the subnational-level are not 
reflected in the maps.  
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Figure S5. Sources used in chronic kidney disease G1/G2 with A2/A3 (Stage 1-2) nonfatal estimation

 

Figure S6. Sources used in chronic kidney disease G3a/G3b (Stage 3) nonfatal estimation by geography
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Figure S7. Sources used in chronic kidney disease G4 (Stage 4) nonfatal estimation by geography

 

Figure S8. Sources used in chronic kidney disease G5 (Stage 5) nonfatal estimation by geography
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Figure S9. Sources used in chronic kidney disease G3-G5 (Stage 3-5) nonfatal estimation by geography

 

Figure S10. Sources used in end-stage renal disease on dialysis nonfatal estimation by geography
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Figure S11. Sources used in end-stage renal disease after transplant nonfatal estimation by geography

 

Section 3.2. Data processing 

Section 3.2.1. Case definitions 
CKD is defined as a loss of kidney function as indicated by estimated glomerular filtration rate (eGFR) and urinary albumin to 
creatinine ratio (ACR). The GBD case definitions by CKD category with corresponding Kidney Disease: Improving Global Outcomes 
(KDIGO) categories can be found in Table S4 below. The CKD-EPI 2009 eGFR equation is considered our gold standard for those 18 
years or older. These equations can be found in Table S5 below. Alternative case definitions include the Cockcroft-Gault equation and 
the Modification of Diet in Renal Disease (MDRD) equation. Few data sources in our CKD models used the new CKD-EPI 2021 
eGFR equation; therefore, this equation was also considered to be gold standard. The GBD study considers six stages of CKD as 
defined by degree of loss of kidney function or receipt of kidney replacement therapy. These definitions of the six stages can be found 
in Table S6 below. The ICD-9 codes associated with CKD include 585.1-585.9. The ICD-10 codes associated with CKD include 
N18.1-N18.9.  
 
Table S4. CKD staging definitions in the GBD study and correspondence with KDIGO categories 

 Definition KDIGO category 

CKD stages 1 and 2 eGFR ≥60 mL/min per 1.73 m2 and ACR ≥30 mg/g 
(not including kidney transplant recipients) 

G1–G2, A2–A3 (not including kidney transplant 
recipients) 

CKD stage 3 eGFR 30–59 mL/min per 1.73 m2 (not including 
kidney transplant recipients) 

G3a–G3b, A1–A3 (not including kidney transplant 
recipients) 

CKD stage 4 eGFR 15–29 mL/min per 1.73 m2 (not including 
kidney transplant recipients) 

G4, A1–A3 (not including kidney transplant 
recipients) 

CKD stage 5 eGFR <15 mL/min per 1.73 m2 (not including 
kidney transplant recipients or patients treated by 
dialysis) 

G5, A1–A3 (not including kidney transplant 
recipients or patients treated by dialysis) 

End-stage kidney disease Kidney transplant recipients and patients treated by 
dialysis 

Not applicable  

G=glomerular filtration rate. A=albuminuria.  
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Table S5. Chronic kidney disease eGFR equations 
Equation  Formula  

CKD-EPI 2009  eGFR =   
141 x min(SCr/κ, 1)α x max(SCr /κ, 1)-1.209 x 0.993Age x 1.018 [if female] x 1.159 [if Black]   
κ is 0.7 for females and 0.9 for males   
α is -0.329 for females and -0.411 for males, where min indicates the minimum of Scr/κ or 1, and max indicates the 
maximum of Scr/κ or 1    
 

   
Table S6. GBD chronic kidney disease case definitions 
Quantity of interest  Reference or 

alternative  Definition  

Stages 1&2 chronic kidney 
disease  Reference  

Albumin to creatinine ratio (ACR) of >=30 mg/g and estimated glomerular filtration rate 
(eGFR) >= 60 mL/min/1.73 m2 as estimated using the CKD-EPI equation for individuals 
age >18.  

Stages 1&2 chronic kidney 
disease  Alternative  

Albumin to creatinine ratio (ACR) of >= a threshold other than 30 mg/g and estimated 
glomerular filtration rate (eGFR) >= 60 mL/min/1.73 m2 as estimated using the CKD-
EPI equation for individuals age >18.  

Stages 1&2 chronic kidney 
disease  Alternative  

Albumin to creatinine ratio (ACR) of >=30 mg/g and estimated glomerular filtration rate 
(eGFR) >= 60 mL/min/1.73 m2 as estimated using the MDRD equation (or 
modifications thereof) for individuals age >18.   

Stages 1&2 chronic kidney 
disease  Alternative  

Albumin to creatinine ratio (ACR) of >=30 mg/g and estimated glomerular filtration rate 
(eGFR) >= 60 mL/min/1.73 m2 as estimated using the Cockcroft-Gault equation 
(standardised for body surface area) for individuals age >18.   

Stages 1&2 chronic kidney 
disease  Alternative  

Albumin to creatinine ratio (ACR) of >= a threshold other than 30 mg/g and estimated 
glomerular filtration rate (eGFR) >= 60 mL/min/1.73 m2 as estimated using the MDRD 
equation (or modifications thereof) for individuals age >18.   

Stages 1&2 chronic kidney 
disease  Alternative  

Albumin to creatinine ratio (ACR) of >= a threshold other than 30 mg/g and estimated 
glomerular filtration rate (eGFR) >= 60 mL/min/1.73 m2 as estimated using the 
Cockcroft-Gault equation (standardised for body surface area) for individuals age >18.   

Stage 3 chronic kidney disease  Reference  Estimated glomerular filtration rate (eGFR) 30-59 mL/min/1.73m2 as estimated using 
the CKD-EPI equation for individuals age >18  not on kidney replacement therapy.  

Stage 3 chronic kidney disease  Alternative  
Estimated glomerular filtration rate (eGFR) 30-59 mL/min/1.73 m2 as estimated using 
the MDRD equation (or modifications thereof) for individuals age >18 not on kidney 
replacement therapy.  

Stage 3 chronic kidney disease  Alternative  
Estimated glomerular filtration rate (eGFR) 30-59 mL/min/1.73 m2 as estimated using 
the Cockcroft-Gault equation (standardised for body surface area) for individuals age 
>18 not on kidney replacement therapy.  

Stage 4 chronic kidney disease  Reference  Estimated glomerular filtration rate (eGFR) 15-29 mL/min/1.73 m2 as estimated using 
the CKD-EPI equation for individuals age >18  not on kidney replacement therapy.  

Stage 4 chronic kidney disease  Alternative  
Estimated glomerular filtration rate (eGFR) 15-29 mL/min/1.73 m2 as estimated using 
the MDRD equation (or modifications thereof) for individuals age >18 not on kidney 
replacement therapy.  

Stage 4 chronic kidney disease  Alternative  
Estimated glomerular filtration rate (eGFR) 15-29 mL/min/1.73 m2 as estimated using 
the Cockcroft-Gault equation (standardised for body surface area) for individuals age 
>18 not on kidney replacement therapy.  

Stage 5 chronic kidney disease  Reference  Estimated glomerular filtration rate (eGFR) <15 mL/min/1.73 m2 as estimated using the 
CKD-EPI equation for individuals age >18 not on kidney replacement therapy.  

Stage 5 chronic kidney disease  Alternative  
Estimated glomerular filtration rate (eGFR) <15 mL/min/1.73 m2 as estimated using the 
MDRD equation (or modifications thereof) for individuals age >18 not on kidney 
replacement therapy.  

Stage 5 chronic kidney disease  Alternative  
Estimated glomerular filtration rate (eGFR) <15 mL/min/1.73 m2 as estimated using the 
Cockcroft-Gault equation (standardised for body surface area) for individuals age >18 
not on kidney replacement therapy.  

End-stage renal disease after 
transplant  Reference  Ever received kidney transplant due to end-stage renal disease. Includes all kidney 

transplants due to ESRD, not just preemptive transplant.  
End-stage renal disease on 
dialysis  Reference  On dialysis (haemodialysis or peritoneal dialysis) for > 90 days.  

 

Section 3.2.2. Processing steps 

Age and sex split  
In some cases, input data are reported for the same study that are age-specific or sex-specific, but not both. For example, a study may 
report the prevalences of males and females with stage 3 CKD and then separately report the prevalences of both sexes combined by 
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smaller age bins (e.g,. 40 – 44, 45 – 49) that have stage 3 CKD. In these cases, we performed an age-sex split by utilising the sex ratios 
within the study to disaggregate the age-specific data into data that is both age- and sex-specific.   
 
In cases where only data for both sexes combined is reported, we split this data into sex-specific data by applying a sex ratio outputted 
by our meta-regression—Bayesian, regularised, trimmed (MR-BRT)1,5 tool (for methods details see appendix 1, section 2 of the 
reference article). The inputs into MR-BRT were sex ratios created from data that were already sex-specific for the given CKD stage.   
 
In order to obtain an appropriate age pattern with which to split input data into smaller ages bins when necessary, we first ran a disease 
model—Bayesian meta-regression1 (DisMod-MR 2.1, for methods description see appendix 1, section 2 of the reference article) 
including all datapoints for a given CKD stage with an age range less than or equal to 25 years and a sample size greater than 50 
persons. We then applied the age pattern by super-region to split input data, thereby allowing for variation in the age pattern by 
location.   

Bias adjustments  
For GBD 2023, we updated the adjustment factors applied to the alternative case definitions for CKD Stages 1&2, 3, 4, and 5.   
    
We adjusted data using alternative case definitions with adjustment factors from a MR-BRT model to account for different estimates 
that result from these different equations. The adjustment is a logit-transformation method in MR-BRT. The general process is 
described below:    
   

1. Using individual-level data accessible to us, calculate the prevalence of a given CKD stage according to each reference and 
alternative case definition detailed in table 2 above. Identify datapoints with overlapping year, age, sex, and location between 
reference and alternative definitions.   

2. Logit transform overlapping datapoints of alternative and reference case definitions.   
3. Convert overlapping datapoints into a difference in logit space using the following equation:   

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) − 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) 
  

4. Use the delta method to compute standard errors of overlapping datapoints in logit space, then calculate standard error of 
logit difference using the following equation:   

�(𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) + (𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) 
  

5. Using MR-BRT, conduct a random effects meta-regression to obtain the pooled logit difference of alternative to reference.    
6. Apply the pooled logit difference to all datapoints of alternative case definitions using the following equation:     

𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 =  𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖. 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) − (𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)) 
  

7. Calculate new standard errors using the delta method, accounting for gamma (between-study heterogeneity)   
   
For the CKD Stage 3 and CKD Stages 3-5 envelope models, the MR-BRT models included a spline on age. Below are the dose 
response curves for each alternative case definition that we adjusted to the reference in GBD 2023. There was no spline used for CKD 
Stages 1&2, 4, and 5. Table S6 below shows these adjustment factors used to adjust the data for GBD 2023.  
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Figure S12. Dose-response curve for chronic kidney disease G3a/G3b (Stage 3) MDRD equation adjustment

 

Figure S13. Dose-response curve for chronic kidney disease G3a/G3b (Stage 3) Cockcroft-Gault equation adjustment
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Figure S14. Dose-response curve for chronic kidney disease G3-G5 (Stage 3-5) MDRD equation adjustment

 

Figure S15. Dose-response curve for chronic kidney disease G3-G5 (Stage 3-5) Cockcroft-Gault equation adjustment

 

 
 
 
 



17 
 

Table S7. MR-BRT crosswalk adjustment factors for chronic kidney disease G1/G2 with A2/A3 (Stage 1-2), G4 (Stage 4), and G5 
(Stage 5) 
Data input  Reference or alternative 

case definition  
Gamma  Beta Coefficient, Logit 

(SD)*  
Adjustment factor**  

Stage 1&2 ACR >=30 mg/g 
and eGFR by CKD-EPI  

Ref  ---  ---  ---  

Stage 1&2 ACR >=17 mg/g 
and eGFR by Cockcroft-
Gault  

Alt   0.12  0.64 (0.03)  1.90  

Stage 1&2 ACR >=17 mg/g 
and eGFR by CKD-EPI  

Alt  0.00  0.68 (0.02)  1.97  

Stage 1&2 ACR >=17 mg/g 
and eGFR by MDRD  

Alt  0.00  0.63 (0.03)  1.88  

Stage 1&2 ACR >=20 mg/g 
and eGFR by Cockcroft-
Gault  

Alt   0.00  0.44 (0.02)  1.55  

Stage 1&2 ACR >=20 mg/g 
and eGFR by CKD-EPI  

Alt  0.00  0.47 (0.02)  1.60  

Stage 1&2 ACR >=20 mg/g 
and eGFR by MDRD  

Alt  0.01  0.44 (0.03)  1.55  

Stage 1&2 ACR >=25 mg/g 
and eGFR by Cockcroft-
Gault  

Alt   0.00  0.20 (0.02)  1.22  

Stage 1&2 ACR >=25 mg/g 
and eGFR by CKD-EPI  

Alt  0.00  0.20 (0.02)  1.22  

Stage 1&2 ACR >=25 mg/g 
and eGFR by MDRD  

Alt  0.00  0.18 (0.02)  1.20  

Stage 1&2 ACR >=30 mg/g 
and eGFR by Cockcroft-
Gault  

Alt   0.00  -0.01 (0.02)  0.99  

Stage 1&2 ACR >=30 mg/g 
and eGFR by MDRD  

Alt  0.00  -0.02 (0.02)  0.98  

Stage 4 CKD-EPI  Ref  ---  ---  ---  

Stage 4 Cockcroft-Gault  Alt  0.00  0.03 (0.06)  1.03  

Stage 4 MDRD  Alt  0.00  -0.11 (0.05)  0.90  

Stage 5 CKD-EPI  Ref  ---  ---  ---  

Stage 5 Cockcroft-Gault  Alt  0.00  -0.07 (0.10)  0.93  

Stage 5 MDRD  Alt  0.00  -0.03 (0.08)  0.97  

*MR-BRT crosswalk adjustments can be interpreted as the factor the alternative case definition is adjusted by to reflect what it would 
have been had it been measured using the reference case definition. If the logit beta coefficient is negative, then the alternative is 
adjusted up to the reference. If the logit beta coefficient is positive, then the alternative is adjusted down to the reference.  
**The adjustment factor column is the exponentiated beta coefficient. For logit beta coefficients, this is the relative odds between the 
two case definitions.   
 

Section 3.3. Modelling strategies 
We ran separate DisMod-MR 2.1 models for each stage of CKD and an aggregate CKD stage 3-5 model to produce estimates by age, 
sex, year, and country. Estimates from the CKD stage 3, 4 and 5 models were scaled by age, sex, year and location to sum to the 
aggregate CKD stage 3-5 estimates. 
  
Because DisMod-MR 2.1 does not incorporate disease progression in its compartmental model, we used “remission” as a proxy for 
progression, where a surviving prevalent case ceases to be a case in this stage. As CKD is a progressive disease, we assume there is no 
true remission, which allows us to apply this parameter substitution. To account for the progression of individuals from stage 3 to 4, 
from 4 to 5, and from dialysis to transplant, we back-calculated progression to later stages of CKD. This was done by calculating the 
ratio of the incidence of the next stage with the prevalence of the previous stage. For inclusion in the DisMod-MR 2.1 models, these 
custom input data were calculated as:  

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠 =  
𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑠𝑠+1
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠

,𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠 𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
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Furthermore, remission was set to 0 for Stage 5 and the excess mortality parameter was used to account for progression to end-
stage kidney disease and mortality due to CKD Stage 5 collectively (even though ‘technically’ this is not correct for those who go onto 
dialysis, this was a decision to facilitate modelling). Bounds on excess mortality were informed using a meta-analysis of survival 
analyses6 of individuals with untreated CKD Stage 5.  
 
Table S8. Summary of covariates used in the chronic kidney disease stage DisMod-MR models 

Model Covariate Type Parameter Exponentiated beta (95% 
Uncertainty Interval) 

CKD Stage 1&2 Diabetes age-standardized 
prevalence 

Country-level Prevalence 1.03 (1.00 — 1.08) 

Mean systolic blood 
pressure 

Country-level Prevalence 2.96 (1.99 — 4.24) 

CKD Stage 3 Diabetes age-standardized 
prevalence 

Country-level Prevalence 1.15 (1.07 — 1.23) 

Mean systolic blood 
pressure 

Country-level Prevalence 4.01 (3.51 — 4.45) 

CKD Stage 4 Diabetes age-standardized 
prevalence 

Country-level Prevalence 1.03 (1.00 — 1.08) 

Mean systolic blood 
pressure 

Country-level Prevalence 2.46 (2.14 — 2.70) 

CKD Stage 5 Diabetes age-standardized 
prevalence 

Country-level Prevalence 1.88 (1.73 — 2.05) 

Mean systolic blood 
pressure 

Country-level Prevalence 1.66 (1.03 — 2.90) 

CKD Stage 3-5 Diabetes age-standardized 
prevalence 

Country-level Prevalence 1.02 (1.00 — 1.05) 

Mean systolic blood 
pressure 

Country-level Prevalence 2.34 (1.39 — 3.86) 

Healthcare access and 
quality index 

Country-level Excess mortality rate 1.00 (1.00 — 1.00) 

Dialysis  Healthcare access and 
quality index 

Country-level Incidence 1.02 (1.02 — 1.02) 

Transplant Healthcare access and 
quality index 

Country-level Incidence 1.02 (1.01 — 1.02) 

 

Section 3.4. Severity estimation and disability weights 

Section 3.4.1. Chronic kidney disease aetiology estimation 
To estimate aetiology proportions of CKD, we utilised three separate types of data.    
 
First, we utilised data primarily from end-stage kidney registries that included CKD aetiologies to model ESRD aetiology proportions. 
Each aetiology was modelled with DisMod-MR 2.1 to obtain estimates of each by location, year, age, and sex. Data for CKD due to 
overall diabetes (DM) were more widely available than data by type of DM. To make use of all available data, we modelled the 
proportion of CKD due to overall DM with age-standardized diabetes prevalence as a county-level covariate. The proportions of CKD 
due to DM type 1 and DM type 2 were then scaled to sum to the proportion of overall DM by location, year, age, and sex. Mean 
systolic blood pressure (mmHg) was used as a country-level covariate in the CKD due to hypertension model. After modelling, the 
results from all five aetiology-specific models were adjusted proportionally so that estimates across the aetiologies sum to 100%. 
Then, the proportions were applied to prevalence estimates of dialysis and transplant to calculate aetiology-specific prevalence 
estimates.  
 
Table S9. Summary of covariates used in the chronic kidney disease aetiology DisMod-MR models 
Model  Covariate  Type  Parameter  Exponentiated beta (95% 

Uncertainty Interval)  
CKD due to diabetes 
mellitus proportion  

Age-standardized diabetes 
prevalence  

Country-level  Proportion  2.71 (2.69 — 2.72)  

CKD due to hypertension 
proportion  

Mean systolic blood 
pressure  

Country-level  Proportion  1.00 (1.00 — 1.01)  

  
The second type of data comes from the Geisinger Health System in Pennsylvania. These data contain age-sex-stage-specific aetiology 
proportions that allowed differential aetiologic composition of CKD across stages for disease progression. This data was used for 
CKD Stages 1&2, Stage 3, Stage 4, and Stage 5. For everyone with CKD, we scanned their history of recorded International 
Classification of Diseases (ICD) codes to identify ICD codes for primary kidney diseases (see Table S9). We used this information to 
map individuals to GBD aetiologies by stage of CKD; Individuals with CKD but with no history of a primary kidney disease ICD code 
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were classified as having CKD of unknown aetiology. We ran a multinomial logistic regression including sex and a non-linear term for 
age to predict the probability of each aetiology by age and sex for each stage of CKD (1&2, 3, and 4&5 combined). For each 
stage, aetiology, age, and sex, we converted this probability into the proportion of CKD due to the given aetiology.   
To maintain consistency between GBD estimates of type 1 diabetes prevalence and CKD due to type 1 diabetes prevalence and 
generalise the results of the Geisinger analysis to all locations, we performed a location-specific correction for the proportion of CKD 
due to type 1 and type 2 diabetes. For each diabetes subtype (e) for a given location (l), age (a), and sex (g) the ratio of subtype-
specific diabetes prevalence to total diabetes prevalence (r) was calculated as:  

𝑟𝑟𝑒𝑒,𝑙𝑙,𝑎𝑎,𝑔𝑔 =  
𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑒𝑒,𝑙𝑙,𝑎𝑎,𝑔𝑔

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑑𝑑1,𝑙𝑙,𝑎𝑎,𝑔𝑔  +  𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑑𝑑2,𝑙𝑙,𝑎𝑎,𝑔𝑔
 

 
This ratio is used to adjust the proportion of CKD due to a given diabetes subtype (p) for a given CKD stage (s), location (l), age (a), 
and sex (g) by scaling the predicted proportion of CKD due to that subtype (k) by the ratio of total DM due to each diabetes subtype 
(e) in a location (l) to the ratio of total DM due to each diabetes subtype (e) in the United States (USA).    
  𝑝𝑝𝑠𝑠,𝑒𝑒,𝑙𝑙,𝑎𝑎,𝑔𝑔 =  𝑘𝑘𝑠𝑠,𝑎𝑎,𝑔𝑔 × 𝑟𝑟𝑒𝑒,𝑙𝑙,𝑎𝑎,𝑠𝑠

𝑟𝑟𝑒𝑒,𝑈𝑈𝑈𝑈𝑈𝑈,𝑎𝑎,𝑠𝑠 
 

 
Table S10. International Classification of Disease Codes used for chronic kidney disease aetiology mapping 

CKD Aetiology  ICD 9 Codes  ICD 10 Codes  
Type 1 diabetes  250.41, 250.43  E10.2, E10.21, E10.22, E10.29  

Type 2 diabetes  250.40, 250.42  E11.2, E11.21, E11.22, E11.29  

Glomerulonephritis  

581, 581.0, 581.1, 581.2, 581.3, 581.8, 581.81, 
581.89, 581.9, 582, 582.0, 582.1, 582.2, 582.4, 
582.8, 582.81, 582.89, 582.9, 583, 583.0, 583.1, 
583.2, 583.4, 583.6, 583.7, 583.8, 583.81, 
583.89, 583.9  

N02, N02.0, N02.1, N02.2, N02.3, N02.4, N02.5, N02.6, 
N02.7, N02.8, N02.9, N03, N03.0, N03.1, N03.2, N03.3, 
N03.4, N03.5, N03.6, N03.7, N03.8, N03.9, N04, N04.0, 
N04.1, N04.2, N04.3, N04.4, N04.5, N04.6, N04.7, N04.8, 
N04.9, N05, N05.0, N05.1, N05.2, N05.3, N05.4, N05.5, 
N05.6, N05.7, N05.8, N05.9, N06, N06.0, N06.1, N06.2, 
N06.3, N06.4, N06.5, N06.6, N06.7, N06.8, N06.9  

Hypertension  

403, 403.0, 403.00, 403.01, 403.1, 403.10, 
403.11, 403.6, 403.9, 403.90, 403.91, 404, 
404.0, 404.00, 404.01, 404.02, 404.03, 404.1, 
404.10, 404.11, 404.12, 404.13, 404.9, 404.90, 
404.91, 404.92, 404.93  

I12, I12.0, I12.1, I12.2, I12.9, I13, I13.0, I13.1, I13.10, 
I13.11, I13.2, I13.9  

Other and unspecified 

589, 589.0, 589.1, 589.9, 753.0, 753.1, 753.10, 
753.11, 753.12, 753.13, 753.14, 753.15, 753.16, 
753.17, 753.19, 753.2, 753.20, 753.21, 753.22, 
753.23, 753.29, 753.3, 283.11, 710.0, 753.0, 
753.21, 753.22, 753.29  

N07, N07.0, N07.1, N07.2, N07.3, N07.4, N07.5, N07.6, 
N07.7, N07.8, N07.9, N08, N08.0, N08.1, N08.2, N08.3, 
N08.4, N08.5, N08.8, N15.0, Q61, Q61.0, Q61.00, Q61.01, 
Q61.02, Q61.1, Q61.11, Q61.19, Q61.2, Q61.3, Q61.4, 
Q61.5, Q61.8, Q61.9, Q62, Q62.0, Q62.1, Q62.10, Q62.11, 
Q62.12, Q62.2, Q62.3, Q62.31, Q62.32, Q62.39, Q62.4, 
Q62.5, Q62.6, Q62.60, Q62.61, Q62.62, Q62.63, Q62.69, 
Q62.7, Q62.8, D59.3, M31.31, M32.14, M32.15, N11.9, 
N13.70, N13.8, Q60.2, Q63.8, N14.0, N14.1, N14.3, N25.89, 
N26.9, N28.0  

 
The third type of data is from CKD registries in India, that has information on both stage (CKD Stages 1&2, Stage 3, Stage 4, and 
Stage 5) and aetiology. These data were modeled in separate stage and aetiology specific DisMod-MR 2.1 models to produce 



20 
 

proportions for each combination by age, sex, and year for India. These proportions were combined with the Geisinger proportions 
described above using a weighted average, to account for different data source strengths across stage and age. These weighted 
averages by age, sex, stage, and aetiology were applied to prevalence estimates of CKD Stages 1&2, Stage 3, Stage 4, and Stage 5 for 
all locations. The lack of stage-aetiology information from areas in the world other than the US and India is a key limitation in this 
analysis. Prior to GBD 2023, only stage-aetiology information from the Geisinger analysis was used.  

Section 3.4.2. Anaemia causal attribution 
The age- and sex-specific anaemia prevalence for CKD was analysed as part of overall anaemia causal attribution for GBD 2023. The 
details of the anaemia analysis are described separately in the “anaemia Impairment” appendix section of the reference article.1 
Briefly, after estimating total anaemia, a series of counterfactual distributions were generated based on the age- and sex-specific 
prevalence of each anaemia-causing condition and the quantitative effect that the condition has on haemoglobin concentration in the 
blood, a so-called “haemoglobin shift,” that was derived by meta-analysing cohort studies, observational studies, or trials comparing 
the haemotologic status of those with as compared to without the disease. Due to limited data on haemoglogbin shift, all were assumed 
to be invariant over age, sex, location, and year. 

Section 3.4.3. Disability weights 
Estimates of prevalence and incidence are split using CKD aetiology proportion models, resulting in CKD estimates by stage 
and aetiology. Then a portion of each aetiology split for CKD stages 3, 4, and 5 is attributed a disability weight associated with mild, 
moderate, or severe anaemia. Then, each aetiology split for Stage 5 is attributed a disability weight associated with mild, moderate, or 
severe heart failure.   
We determined the disability weights for each CKD aetiology combination from the GBD disability weight survey.7 The table below 
illustrates the applicable severity levels, lay descriptions, and associated disability weights (DW).  
 
Table S11. Severity distribution, details on the severity levels for chronic kidney disease and the associated disability weight (DW) 
with that severity 
Severity level Lay description DW (95% CI) 
Albuminuria Asymptomatic -- 
CKD stage 3 without anaemia Asymptomatic -- 

CKD stage 3 with mild anaemia Feels slightly tired and weak at times, but this does not interfere with normal 
daily activities. 

0.004 
(0.001–0.008) 

CKD stage 3 with moderate anaemia Feels moderate fatigue, weakness, and shortness of breath after exercise, 
making daily activities more difficult. 

0.052 
(0.034–0.076) 

CKD stage 3 with severe anaemia Feels very weak, tired, and short of breath, and has problems with activities 
that require physical effort or deep concentration. 

0.149 
(0.101–0.21) 

CKD stage 4 without anaemia Tires easily, has nausea, reduced appetite, and difficulty sleeping. 0.104 
(0.07–0.147) 

CKD stage 4 with mild anaemia Combined disability weight  
0.108 
(0.072–0.151) 

CKD stage 4 with moderate anaemia Combined disability weight  
0.15 
(0.103–0.207) 

CKD stage 4 with severe anaemia Combined disability weight  
0.237 
(0.165–0.324) 

CKD stage 5 without anaemia Has lost a lot of weight and has constant pain. The person has no appetite, feels 
nauseated, and needs to spend most of the day in bed. 

0.569 
(0.389–0.727) 

CKD stage 5 with mild anaemia Combined disability weight  
0.570 
(0.391–0.727) 

CKD stage 5 with moderate anaemia Combined disability weight  
0.591 
(0.414–0.743) 

CKD stage 5 with severe anaemia Combined disability weight  
0.631 
(0.456–0.782) 

End-stage kidney disease, on dialysis 
Is tired and has itching, cramps, headache, joint pains, and shortness of breath. 
The person needs intensive medical care every other day lasting about half a 
day. 

0.571 
(0.397–0.725) 

End-stage renal disease, on dialysis and 
mild anemia 

Combined disability weight 
 

0.573 
(0.403-0.726) 

End-stage renal disease, on dialysis and 
moderate anemia 

Combined disability weight 
 

0.593 
(0.424-0.742) 

End-stage renal disease, on dialysis and 
severe anemia 

Combined disability weight 
 

0.633 
(0.462-0.781) 

End-stage kidney disease, with kidney 
transplant Sometimes feels tired and down, and has some difficulty with daily activities. 0.024 

(0.014–0.039) 
Stage 5 due to type 1 diabetes mellitus, with 
asymptomatic heart failure 

Has lost a lot of weight and has constant pain. The person has no appetite, feels 
nauseous, and needs to spend most of the day in bed. 

0.148 
(0.100-0.205) 

Stage 5 due to type 1 diabetes mellitus, with 
mild heart failure 

Combined disability weight 
 

0.141 
(0.097-0.195) 
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Stage 5 due to type 1 diabetes mellitus, with 
moderate heart failure 

Combined disability weight 
 

0.168 
(0.115-0.230) 

Stage 5 due to type 1 diabetes mellitus, with 
severe heart failure 

Combined disability weight 
 

0.264 
(0.186-0.358) 

Stage 5 due to type 2 diabetes mellitus, with 
asymptomatic heart failure 

Has lost a lot of weight and has constant pain. The person has no appetite, feels 
nauseous, and needs to spend most of the day in bed. 

0.148 
(0.100-0.205) 

Stage 5 due to type 2 diabetes mellitus, with 
mild heart failure 

Combined disability weight 
 

0.141 
(0.097-0.195) 

Stage 5 due to type 2 diabetes mellitus, with 
moderate heart failure 

Combined disability weight 
 

0.168 
(0.115-0.230) 

Stage 5 due to type 2 diabetes mellitus, with 
severe heart failure 

Combined disability weight 
 

0.264 
(0.186-0.358) 

Stage 5 due to hypertension, with 
asymptomatic heart failure 

Has lost a lot of weight and has constant pain. The person has no appetite, feels 
nauseous, and needs to spend most of the day in bed. 

0.148 
(0.1-0.205) 

Stage 5 due to hypertension, with mild heart 
failure 

Combined disability weight 
 

0.141 
(0.097-0.195) 

Stage 5 due to hypertension, with moderate 
heart failure 

Combined disability weight 
 

0.168 
(0.115-0.230) 

Stage 5 due to hypertension, with severe 
heart failure 

Combined disability weight 
 

0.264 
(0.186-0.358) 

Stage 5 due to glomerulonephritis, with 
asymptomatic heart failure 

Combined disability weight 
 

0.148 
(0.1-0.205) 

Stage 5 due to glomerulonephritis, with 
mild heart failure 

Combined disability weight 
 

0.141 
(0.097-0.195) 

Stage 5 due to glomerulonephritis, with 
moderate heart failure 

Combined disability weight 
 

0.168 
(0.115-0.230) 

Stage 5 due to glomerulonephritis, with 
severe heart failure 

Combined disability weight 
 

0.264 
(0.186-0.358) 

Stage 5 due to other and unspecified causes, 
with asymptomatic heart failure 

Has lost a lot of weight and has constant pain. The person has no appetite, feels 
nauseous, and needs to spend most of the day in bed. 

0.148 
(0.100-0.205) 

Stage 5 due to other and unspecified causes, 
with mild heart failure 

Combined disability weight 
 

0.141 
(0.097-0.195) 

Stage 5 due to other and unspecified causes, 
with moderate heart failure 

Combined disability weight 
 

0.168 
(0.115-0.230) 

Stage 5 due to other and unspecified causes, 
with severe heart failure 

Combined disability weight 
 

0.264 
(0.186-0.358) 

Note: the DWs for CKD 4 and 5 stages with anaemia are derived from a multiplicative function combining the CKD stage DW and the 
corresponding severity of anaemia DW  
 

Section 4. Attributable burden8 

Relative risk analyses were conducted for kidney dysfunction and each cardiovascular outcome, and for each of the selected risk 
factors with CKD as the outcome. For each risk-outcome pair, outcome risk as a function of risk factor exposure relative to outcome 
risk at the theoretical minimum exposure level (TMREL) was estimated via meta-regression on data identified through systematic 
literature review. Risk exposure prevalence estimates were generated using Bayesian meta-regression models, spatiotemporal 
Gaussian process regression and DisMod-MR 2.1, and TMRELs derived from epidemiological evidence.  
 
Meta-regressions were conducted using the pipeline instantiated in the meta-regression—Bayesian, regularised, trimmed (MR-BRT) 
tool. Full technical details underlying these methods are provided in Zheng et al.,5 but in brief, relative risk curves were modeled using 
a non-linear mixed effect model that allowed for: imposing ß-spline shape constraints that did not assume a log-linear relationship 
between outcome and risk exposure, using an ensemble approach to select optimal spline knot placement, accounting for relative risk 
data over varying range exposures, and applying likelihood-based trimming to identify and remove outliers. A generalized Lasso 
approach was used to select potential bias covariates, which were then included in the model to adjust for bias. Further explication of 
these methods is provided in Zheng et al.9 and GBD 2023 Risk Factor Collaborators.8  
 
Full details on modelling strategies, input data, case/exposure definitions, and relative risk estimates are provided in the 
Supplementary Appendix 1 of GBD 2023 Risk Factor Collaborators.8 The below table provides the TMRELs for the relevant risk 
factors. Brief details on kidney dysfunction and cardiovascular disease attributable burden estimation are described in the section 
below.  
 
Table S12. Theoretical minimum risk exposure levels  
Risk Factor  TMREL   
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Diet low in fruits 340-350 g/day  

Diet low in vegetables 306-372 g/day  

Diet high in sodium 1-5 g/day 

Diet low in whole grains 160-210 g/day  

Diet high in red meat 0-200 g/day  

Diet high in processed meat 0 g/day  

Diet high in sugar-sweetened beverages 0 g/day  

Low physical activity 3600-4400 MET-minutes/week  

High systolic blood pressure (SBP) 105-115 mmHg 

High body-mass index (BMI) 20-21 kg/m2 

High fasting plasma glucose (FPG) 4.88-5.30 mmol/L  

Kidney dysfunction ACR 30 mg/g or less and eGFR 
greater than 60ml/min/1.73m2 

Lead exposure in bone Age group and μg/g (95% UI) 
25–29: 0.022 (0.020–0.024) 
30–34: 0.026 (0.024–0.028) 
35–39: 0.030 (0.027–0.033) 
40–44: 0.034 (0.031¬0.037) 
45–49: 0.038 (0.035–0.041) 
50–54: 0.042 (0.038¬0.046) 
55–59: 0.046 (0.042–0.050) 
60–64: 0.050 (0.045–0.054) 
65–69: 0.054 (0.049¬0.059) 
70–74: 0.058 (0.053–0.063) 
75–79: 0.062 (0.056–0.067) 
80–84: 0.066 (0.060–0.072) 
85–89: 0.070 (0.064–0.076) 
90–94: 0.074 (0.067–0.080) 
95+: 0.078 (0.071–0.085) 

High air temperature * 

Low air temperature * 

* Temperature that minimizes temperature-attributable deaths by year-location-temperature zone. For more information see Burkart et 
al. 
 

Section 4.1. Kidney dysfunction 
Figure S16. Kidney dysfunction attributable burden estimation flowchart 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01700-1/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01700-1/fulltext
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Section 4.1.1. Exposure estimation 
The kidney dysfunction (KD) risk factor exposure is divided into four categories of renal function defined by urinary albumin to 
creatinine ratio (ACR) and estimated glomerular filtration rate (eGFR). The definitions of KD exposures can be found in Table S5 
above. KD exposure estimates are from the chronic kidney disease (CKD) G1/G2 with A2/A3 (Stage 1-2), G3a/G3b (Stage 3), G4 
(Stage 4), G5 (Stage 5) DisMod-MR 2.1 models. Details on sources, data processing, and modelling strategies for these models can be 
found in Section 3 above.  
 

Section 4.1.2 Relative risk estimation 
A systematic review of PubMed for KD-cardiovascular outcomes (specifically, ischaemic heart disease, peripheral artery disease and 
stroke) relative risk (RR) estimates was conducted for GBD 2023. PubMed was searched on April 25, 2023 for publications after 
January 1, 1990. Below is the search term used: 
 
PubMed: (((((("chronic kidney disease"[Title/Abstract] OR "CKD"[Title/Abstract] OR "estimated glomerular filtration 
rate"[Title/Abstract] OR "Dialysis"[Title/Abstract] OR "Renal Transplant"[Title/Abstract] OR "Kidney Transplant"[Title/Abstract]) 
AND ("coronary heart disease"[Title/Abstract] OR "CAD"[Title/Abstract] OR "IHD"[Title/Abstract] OR "ischemic heart 
disease"[Title/Abstract] OR "coronary artery disease"[Title/Abstract] OR "angina"[Title/Abstract] OR "myocardial 
infarction"[Title/Abstract] OR "acute coronary syndrome"[Title/Abstract] OR "peripheral vascular disease"[Title/Abstract] OR 
"peripheral arterial disease"[Title/Abstract] OR "stroke"[Title/Abstract] OR "ischemic stroke"[Title/Abstract] OR "ischemic 
stroke"[Title/Abstract] OR "cerebral infarction"[Title/Abstract] OR "intracerebral hemorrhage"[Title/Abstract] OR "intracerebral 
hemorrhage"[Title/Abstract] OR "subarachnoid hemorrhage"[Title/Abstract] OR "subarachnoid hemorrhage"[Title/Abstract]) AND 
("relative risk"[Title/Abstract] OR "hazard ratio"[Title/Abstract] OR "cohort"[Title/Abstract] OR "hazard"[Title/Abstract] OR "odds 
ratio"[Title/Abstract])) NOT "rat"[Title/Abstract]) NOT "mice"[Title/Abstract]) NOT "monkey"[Title/Abstract]) NOT 
"pig"[Title/Abstract]) NOT "animals"[Title/Abstract] 
 
Below is the PRISMA diagram for the systematic review. 
 
Figure S17. Kidney dysfunction-cardiovascular disease outcomes relative risk systematic review PRISMA diagram 
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The included studies from the systematic review supplemented RR data for ischaemic heart disease, peripheral artery disease, and 
stroke that we obtained data from the Chronic Kidney Disease Prognosis Consortium (CKD-PC) for GBD 2021. The CKD-PC is a 
research group composed of investigators representing cohorts from around the world. Investigators share data for the purpose of 
collaborative meta-analyses to study prognosis in CKD. 
 
Estimating the RR of ischaemic heart disease, peripheral artery disease, and stroke occurring as a function of exposure to kidney 
dysfunction followed the burden of proof approach established by Zheng and colleagues5,9 and instantiated in the meta-regression—
Bayesian, regularised, trimmed (MR-BRT) tool. MR-BRT synthesizes input data to generate an RR curve by relying on an ensemble 
spline method to capture the potentially non-linear shape of the risk-outcome relationship; integrating over varying exposure ranges in 
different comparison groups; trimming potentially distorting outliers; testing, selecting, and adjusting for bias covariates to account for 
known heterogeneity in input study-design characteristics (eg, confounding, selection bias, exposure measurement); and quantifying 
remaining between-study heterogeneity (gamma) through random effects modelling and incorporating this value into uncertainty 
around the mean RR curve.  
 
We estimated the RR of ischaemic heart disease, peripheral artery disease, and stroke separately by stage using MR-BRT with a cubic 
spline on age, and right and left linear tails. No bias covariates were applied. All relative risk estimates for these cardiovascular 
outcomes above age 85 were set equal to the risk at age 85 to control for lack of data in older age groups. The following plot shows 
the mean relative risks by each stage of CKD. Stage 5 and stage 4 CKD have higher risks overall. Risks are also higher at younger 
ages and lower at the oldest age, likely reflecting competing risk factors. 
 
Figure S18. Kidney dysfunction-cardiovascular disease outcomes MR-BRT mean relative risks 
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Section 6. Additional figures and tables 

Figure S19. Leading causes of global deaths (A), DALYs (B) and leading CVD mortality risk factors (C) in 1990 and 2023, age-
standardised for 20 years and above 
A. 
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B. 

 
 
C. 
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Figure S20. Proportion of cardiovascular deaths attributable to kidney dysfunction globally, by age in 2023 
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Figure S21. Age-standardised (20 years and above) rates of prevalence, deaths, and DALYs globally and by Global Burden of 
Disease super-region for chronic kidney disease, 1990–2023 

 

Table S13. Prevalence counts, crude prevalence rates, and age-standardised prevalence rates for CKD globally from 1990 to 
2023 annually, for adults ages 20 years and above 

 Year Count (thousands), 2023 Crude rate (%), 2023 Age-standardised rate (%), 2023   

  1990 
378000 

 (354000 to 407000) 
12·3 

 (11·5 to 13·2) 
13·7 

 (12·9 to 14·7)   

  1991 
385000 

 (361000 to 414000) 
12·2 

 (11·5 to 13·2) 
13·6 

 (12·8 to 14·6)   

  1992 
392000 

 (367000 to 421000) 
12·2 

 (11·4 to 13·1) 
13·6 

 (12·8 to 14·5)   
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  1993 
399000 

 (374000 to 429000) 
12·2 

 (11·4 to 13·1) 
13·5 

 (12·7 to 14·5)   

  1994 
406000 

 (381000 to 437000) 
12·2 

 (11·4 to 13·1) 
13·5 

 (12·7 to 14·4)   

  1995 
414000 

 (389000 to 446000) 
12·2 

 (11·4 to 13·1) 
13·5 

 (12·7 to 14·4)   

  1996 
423000 

 (397000 to 456000) 
12·2 

 (11·5 to 13·2) 
13·5 

 (12·7 to 14·4)   

  1997 
432000 

 (405000 to 465000) 
12·3 

 (11·5 to 13·2) 
13·5 

 (12·7 to 14·4)   

  1998 
441000 

 (414000 to 475000) 
12·3 

 (11·6 to 13·3) 
13·5 

 (12·7 to 14·4)   

  1999 
451000 

 (423000 to 485000) 
12·4 

 (11·6 to 13·3) 
13·5 

 (12·7 to 14·4)   

  2000 
461000 

 (432000 to 496000) 
12·4 

 (11·7 to 13·4) 
13·5 

 (12·8 to 14·5)   

  2001 
471000 

 (443000 to 507000) 
12·5 

 (11·7 to 13·4) 
13·6 

 (12·8 to 14·5)   

  2002 
482000 

 (453000 to 519000) 
12·6 

 (11·8 to 13·5) 
13·6 

 (12·8 to 14·5)   

  2003 
494000 

 (464000 to 531000) 
12·6 

 (11·9 to 13·6) 
13·6 

 (12·8 to 14·5)   

  2004 
506000 

 (475000 to 543000) 
12·7 

 (11·9 to 13·6) 
13·6 

 (12·8 to 14·6)   

  2005 
518000 

 (487000 to 556000) 
12·8 

 (12 to 13·7) 
13·6 

 (12·9 to 14·6)   

  2006 
530000 

 (498000 to 569000) 
12·8 

 (12 to 13·7) 
13·7 

 (12·9 to 14·6)   

  2007 
543000 

 (510000 to 583000) 
12·9 

 (12·1 to 13·8) 
13·7 

 (12·9 to 14·6)   

  2008 
557000 

 (523000 to 597000) 
12·9 

 (12·1 to 13·8) 
13·7 

 (12·9 to 14·6)   

  2009 
570000 

 (536000 to 611000) 
13 

 (12·2 to 13·9) 
13·7 

 (12·9 to 14·6)   

  2010 
584000 

 (549000 to 626000) 
13 

 (12·3 to 14) 
13·7 

 (12·9 to 14·6)   

  2011 
598000 

 (562000 to 640000) 
13·1 

 (12·3 to 14) 
13·7 

 (12·9 to 14·7)   

  2012 
612000 

 (575000 to 655000) 
13·2 

 (12·4 to 14·1) 
13·7 

 (13 to 14·7)   

  2013 
627000 

 (589000 to 671000) 
13·3 

 (12·5 to 14·2) 
13·8 

 (13 to 14·7)   

  2014 
641000 

 (603000 to 686000) 
13·4 

 (12·6 to 14·3) 
13·8 

 (13 to 14·8)   

  2015 
656000 

 (617000 to 702000) 
13·5 

 (12·7 to 14·5) 
13·8 

 (13 to 14·8)   

  2016 
670000 

 (631000 to 717000) 
13·6 

 (12·8 to 14·6) 
13·8 

 (13 to 14·8)   

  2017 
686000 

 (646000 to 734000) 
13·7 

 (12·9 to 14·7) 
13·9 

 (13·1 to 14·8)   

  2018 
701000 

 (660000 to 750000) 
13·8 

 (13 to 14·8) 
13·9 

 (13·1 to 14·9)   

  2019 
717000 

 (676000 to 767000) 
14 

 (13·2 to 14·9) 
13·9 

 (13·1 to 14·9)   

  2020 
732000 

 (690000 to 783000) 
14·1 

 (13·3 to 15) 
13·9 

 (13·1 to 14·9)   
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  2021 
748000 

 (706000 to 8e+05) 
14·2 

 (13·4 to 15·2) 
14 

 (13·2 to 15)   

  2022 
768000 

 (724000 to 822000) 
14·4 

 (13·6 to 15·4) 
14·1 

 (13·3 to 15·1)   

  2023 
788000 

 (743000 to 843000) 
14·6 

 (13·8 to 15·6) 
14·2 

 (13·4 to 15·2)   
           

 
 

Table S14. Crude prevalence rates and the corresponding percentage change from 1990 to 2023 for CKD globally, in 21 GBD 
regions and 204 countries for adults ages 20 years and above 

 Location Crude rate (%), 2023 
Percentage change in crude rates between 1990 

and 2023   

  Global 
14·6 

 (13·8 to 15·6) 
18·9 

 (16·7 to 20·9)   

  Low SDI 
12·5 

 (11·6 to 13·5) 
-1·7 

 (-2·4 to -0·7)   

  Low-middle SDI 
14·5 

 (13·6 to 15·6) 
0·3 

 (-1·4 to 2·1)   

  Middle SDI 
15·4 

 (14·4 to 16·6) 
17·7 

 (14·9 to 20·2)   

  High-middle SDI 
15·7 

 (14·9 to 16·8) 
29·4 

 (25·3 to 33)   

  High SDI 
14·7 

 (13·9 to 15·7) 
28·8 

 (26·5 to 31·3)   

  Central Europe, eastern Europe, and central Asia 
15 

 (14 to 15·9) 
16·5 

 (14·7 to 18·4)   

  Central Asia 
14·7 

 (13·7 to 15·7) 
13·1 

 (11·1 to 15·2)   

  Armenia 
19·4 

 (18 to 20·7) 
44·9 

 (38·6 to 52·5)   

  Azerbaijan 
15 

 (14 to 16) 
15·9 

 (12·4 to 18·9)   

  Georgia 
20·1 

 (19 to 21·3) 
29·4 

 (25·9 to 34·3)   

  Kazakhstan 
16·1 

 (15 to 17·1) 
17 

 (13·4 to 20·9)   

  Kyrgyzstan 
13·7 

 (12·8 to 14·8) 
2·6 

 (0·3 to 5·3)   

  Mongolia 
13·4 

 (12·5 to 14·4) 
8·6 

 (5·2 to 11·9)   

  Tajikistan 
11·8 

 (10·9 to 12·8) 
-2·4 

 (-4·7 to -0·3)   

  Turkmenistan 
14·3 

 (13·4 to 15·3) 
13 

 (10·2 to 15·8)   

  Uzbekistan 
13·9 

 (12·8 to 14·8) 
19·5 

 (16·2 to 23·1)   

  Central Europe 
11·1 

 (10·4 to 11·8) 
25·9 

 (23·5 to 28·4)   

  Albania 
10·1 

 (9·5 to 10·8) 
46·5 

 (41 to 52·9)   

  Bosnia and Herzegovina 
10·8 

 (10·1 to 11·6) 
51·5 

 (46·2 to 56·7)   

  Bulgaria 
11·8 

 (11 to 12·6) 
31·2 

 (27·1 to 34·5)   
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  Croatia 
11·9 

 (11·2 to 12·7) 
37·4 

 (33·5 to 42)   

  Czechia 
10·8 

 (10·1 to 11·5) 
23·1 

 (20·2 to 26·2)   

  Hungary 
10·7 

 (10 to 11·4) 
19·2 

 (16·4 to 22·3)   

  Montenegro 
10·5 

 (9·9 to 11·3) 
38·8 

 (34·8 to 43·4)   

  North Macedonia 
12·3 

 (11·4 to 13) 
42·4 

 (38 to 46·9)   

  Poland 
11·6 

 (10·8 to 12·3) 
20·7 

 (18·2 to 23·3)   

  Romania 
11·5 

 (10·9 to 12) 
29·3 

 (25 to 34·2)   

  Serbia 
8·8 

 (8·3 to 9·4) 
24·9 

 (20·1 to 30·7)   

  Slovakia 
10 

 (9·3 to 10·7) 
20·3 

 (17·2 to 23·2)   

  Slovenia 
11·2 

 (10·5 to 11·9) 
35·3 

 (31·6 to 39·3)   

  Eastern Europe 
17·2 

 (16·2 to 18·4) 
14·6 

 (12·8 to 16·9)   

  Belarus 
18·6 

 (17·4 to 19·8) 
18·5 

 (15·6 to 21·6)   

  Estonia 
22·1 

 (20·9 to 23·5) 
28·5 

 (25·5 to 32)   

  Latvia 
22·1 

 (20·7 to 23·5) 
32·9 

 (29·7 to 36·8)   

  Lithuania 
21·4 

 (20 to 22·7) 
31·4 

 (28·2 to 34·6)   

  Moldova 
22 

 (20·7 to 23·3) 
32·8 

 (28·6 to 37·1)   

  Russia 
16·5 

 (15·5 to 17·7) 
14·1 

 (12·1 to 16·4)   

  Ukraine 
18·5 

 (17·2 to 19·7) 
13·8 

 (11·3 to 16·4)   

  High income 
15·1 

 (14·3 to 16) 
28 

 (26 to 29·9)   

  Australasia 
11·6 

 (10·8 to 12·4) 
24·5 

 (20·4 to 28·4)   

  Australia 
11·6 

 (10·8 to 12·4) 
24·9 

 (20·1 to 29·6)   

  New Zealand 
11·6 

 (10·8 to 12·4) 
22·7 

 (20·1 to 25·2)   

  High-income Asia Pacific 
23 

 (21·8 to 24·3) 
51 

 (46·8 to 54·9)   

  Brunei 
13·5 

 (12·5 to 14·5) 
28·4 

 (23·1 to 34·1)   

  Japan 
27·4 

 (25·8 to 29) 
60·8 

 (56·8 to 65)   

  South Korea 
13·2 

 (12·6 to 13·8) 
34·9 

 (27·8 to 41·9)   

  Singapore 
18·6 

 (17·6 to 19·6) 
38·8 

 (27·5 to 48·1)   

  High-income North America 
14·8 

 (13·9 to 15·8) 
23·8 

 (21·9 to 25·8)   
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  Canada 
12·6 

 (12 to 13·2) 
18·9 

 (11·3 to 25·3)   

  Greenland 
10·8 

 (10·1 to 11·7) 
39·3 

 (32·5 to 45·9)   

  USA 
15·1 

 (14·1 to 16·1) 
24·4 

 (22·7 to 26·2)   

  Southern Latin America 
12·7 

 (11·8 to 13·8) 
16·1 

 (13·8 to 18·7)   

  Argentina 
12·3 

 (11·5 to 13·4) 
13·8 

 (11·3 to 16·7)   

  Chile 
13·1 

 (12·2 to 14·1) 
24·2 

 (18·8 to 30·2)   

  Uruguay 
15 

 (14 to 16·2) 
13·2 

 (10·4 to 16·5)   

  Western Europe 
12·4 

 (11·7 to 13·2) 
19·6 

 (17·8 to 21·2)   

  Andorra 
11·6 

 (10·9 to 12·4) 
32·7 

 (28·7 to 37·1)   

  Austria 
13·4 

 (12·6 to 14·2) 
23·4 

 (20·2 to 25·9)   

  Belgium 
13·1 

 (12·2 to 13·9) 
27·5 

 (23·9 to 31·8)   

  Cyprus 
10·8 

 (10·1 to 11·5) 
9·8 

 (7·3 to 12·2)   

  Denmark 
13·5 

 (12·6 to 14·5) 
22·2 

 (19 to 25·3)   

  Finland 
15·5 

 (14·5 to 16·4) 
30·7 

 (26·9 to 34·5)   

  France 
10·2 

 (9·6 to 10·9) 
26·1 

 (20·8 to 31·9)   

  Germany 
13 

 (12·4 to 13·6) 
28·4 

 (23·8 to 33·8)   

  Greece 
14·7 

 (13·8 to 15·7) 
34·8 

 (31·3 to 38·5)   

  Iceland 
9·6 

 (9 to 10·3) 
15 

 (11·4 to 18·3)   

  Ireland 
13·7 

 (13 to 14·4) 
11·7 

 (7 to 17·1)   

  Israel 
11·4 

 (10·7 to 12·2) 
14·8 

 (12·5 to 17·1)   

  Italy 
12·6 

 (11·8 to 13·5) 
26·9 

 (24·4 to 29·3)   

  Luxembourg 
9·7 

 (9·2 to 10·3) 
4 

 (0·8 to 7·8)   

  Malta 
11·9 

 (11·2 to 12·7) 
20·3 

 (17·2 to 23·4)   

  Monaco 
15·1 

 (14·1 to 16·2) 
13·9 

 (10·9 to 16·2)   

  Netherlands 
11·7 

 (11 to 12·6) 
18·4 

 (10·7 to 24·3)   

  Norway 
13·1 

 (12·3 to 14) 
18·9 

 (17·3 to 20·8)   

  Portugal 
10·9 

 (10·3 to 11·7) 
27·5 

 (24·1 to 31·1)   

  San Marino 
13·2 

 (12·3 to 14·1) 
27·2 

 (23·8 to 31)   
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  Spain 
12·6 

 (11·7 to 13·5) 
26·9 

 (23·2 to 30·8)   

  Sweden 
17·6 

 (16·6 to 18·6) 
8·1 

 (6 to 10·7)   

  Switzerland 
16·3 

 (15·3 to 17·3) 
25·1 

 (21·2 to 28·8)   

  UK 
11·9 

 (11·1 to 12·7) 
-6·2 

 (-7·6 to -4·8)   

  Latin America and Caribbean 
15·5 

 (14·6 to 16·5) 
26·3 

 (23·7 to 28·8)   

  Andean Latin America 
9·3 

 (8·7 to 10·1) 
21·8 

 (18·6 to 24·7)   

  Bolivia 
9·3 

 (8·7 to 10) 
9·7 

 (7·6 to 12·2)   

  Ecuador 
9·9 

 (9·3 to 10·8) 
23·5 

 (20·5 to 27·5)   

  Peru 
9 

 (8·4 to 9·7) 
24·7 

 (20·2 to 28·6)   

  Caribbean 
18·5 

 (17·4 to 19·7) 
22·9 

 (21·2 to 25)   

  Antigua and Barbuda 
18·9 

 (17·7 to 20·1) 
19·3 

 (16·2 to 22·2)   

  The Bahamas 
17·1 

 (16 to 18·3) 
28·6 

 (25·4 to 32·1)   

  Barbados 
21·5 

 (20·1 to 23) 
25·7 

 (22·3 to 28·6)   

  Belize 
15·4 

 (14·4 to 16·5) 
11·8 

 (9·4 to 14·2)   

  Bermuda 
21·9 

 (20·4 to 23·3) 
45·3 

 (40·3 to 49·7)   

  Cuba 
19·4 

 (18·2 to 20·6) 
29·5 

 (26·1 to 33·3)   

  Dominica 
20·8 

 (19·3 to 22·2) 
17·9 

 (15·4 to 20·3)   

  Dominican Republic 
16·1 

 (15 to 17·2) 
21·4 

 (18·4 to 24·2)   

  Grenada 
21·4 

 (20 to 22·7) 
27·5 

 (24·7 to 30·1)   

  Guyana 
16·9 

 (15·8 to 18·1) 
27·3 

 (23·8 to 30·8)   

  Haiti 
17·2 

 (15·9 to 18·3) 
6·4 

 (3·5 to 10·4)   

  Jamaica 
17·2 

 (16 to 18·4) 
13·7 

 (11·4 to 15·9)   

  Puerto Rico 
26·3 

 (24·6 to 28) 
53·3 

 (48·8 to 58·2)   

  Saint Kitts and Nevis 
16·6 

 (15·5 to 17·7) 
4·9 

 (1·6 to 7·8)   

  Saint Lucia 
19·4 

 (18 to 20·6) 
26·2 

 (22·8 to 29·9)   

  Saint Vincent and the Grenadines 
20·2 

 (18·9 to 21·5) 
34·3 

 (30·1 to 38)   

  Suriname 
17·8 

 (16·5 to 19) 
25·1 

 (22·4 to 28)   

  Trinidad and Tobago 
20·1 

 (18·7 to 21·4) 
40·1 

 (36·1 to 44·2)   
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  Virgin Islands 
25·1 

 (23·6 to 26·7) 
71 

 (64·8 to 77·9)   

  Central Latin America 
17·6 

 (16·5 to 18·7) 
30·1 

 (27·4 to 32·7)   

  Colombia 
16·3 

 (15·3 to 17·4) 
30 

 (26·6 to 33·3)   

  Costa Rica 
19·1 

 (17·8 to 20·4) 
27·7 

 (23·4 to 33·1)   

  El Salvador 
14·9 

 (14·2 to 15·8) 
17·2 

 (13·7 to 20·8)   

  Guatemala 
15·5 

 (14·4 to 16·5) 
22·9 

 (20·6 to 25·2)   

  Honduras 
14 

 (13 to 15·1) 
8·8 

 (6·5 to 11·2)   

  Mexico 
18·4 

 (17·2 to 19·6) 
31·3 

 (28·6 to 34·1)   

  Nicaragua 
15·5 

 (14·5 to 16·7) 
21·4 

 (16·8 to 25·5)   

  Panama 
21·4 

 (20·4 to 22·4) 
38·6 

 (33·7 to 44·4)   

  Venezuela 
18·4 

 (17·2 to 19·7) 
38·8 

 (33 to 44·4)   

  Tropical Latin America 
14·3 

 (13·4 to 15·3) 
24·7 

 (21·4 to 27·8)   

  Brazil 
14·4 

 (13·5 to 15·4) 
25 

 (21·8 to 28·1)   

  Paraguay 
12·9 

 (12·1 to 13·8) 
12·4 

 (9·7 to 15)   

  North Africa and Middle East 
16·1 

 (15 to 17·4) 
13·7 

 (11·1 to 16·2)   

  North Africa and Middle East 
16·1 

 (15 to 17·4) 
13·7 

 (11·1 to 16·2)   

  Afghanistan 
13·8 

 (12·7 to 15·3) 
-14·5 

 (-19·4 to -9·9)   

  Algeria 
15·9 

 (14·8 to 17·2) 
14·4 

 (9·4 to 18·8)   

  Bahrain 
14·2 

 (13 to 15·5) 
12·1 

 (6·4 to 18·3)   

  Egypt 
15·2 

 (14 to 16·5) 
15·5 

 (12·1 to 18·7)   

  Iran 
20·6 

 (19·4 to 22·2) 
32 

 (28·6 to 35·9)   

  Iraq 
15·2 

 (14 to 16·6) 
4·4 

 (1·5 to 7·3)   

  Jordan 
14 

 (13 to 15·3) 
4·2 

 (0·3 to 7·5)   

  Kuwait 
13·6 

 (12·4 to 14·9) 
10·7 

 (5·5 to 16·8)   

  Lebanon 
17 

 (15·8 to 18·4) 
10·6 

 (7·7 to 13·8)   

  Libya 
16·5 

 (15·2 to 18) 
17·2 

 (12·6 to 21·9)   

  Morocco 
14·9 

 (13·7 to 16·1) 
10·6 

 (6·6 to 14·6)   

  Oman 
13·2 

 (12 to 14·7) 
8·7 

 (5·2 to 12·5)   
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  Palestine 
14 

 (12·9 to 15·3) 
-1·2 

 (-3·6 to 1·5)   

  Qatar 
12 

 (10·8 to 13·4) 
-0·1 

 (-4·8 to 4·7)   

  Saudi Arabia 
13·1 

 (12 to 14·4) 
-1·6 

 (-5·2 to 1·9)   

  Sudan 
15·2 

 (14·1 to 16·6) 
7·2 

 (4·6 to 10·2)   

  Syria 
16·2 

 (15·1 to 17·5) 
16·6 

 (11·9 to 21·2)   

  Tunisia 
16·6 

 (15·4 to 17·9) 
17·7 

 (12·4 to 22·3)   

  Türkiye 
17·2 

 (16 to 18·5) 
19·5 

 (15·3 to 23·8)   

  United Arab Emirates 
13·3 

 (12 to 14·8) 
10·7 

 (1·6 to 20·2)   

  Yemen 
13 

 (11·8 to 14·4) 
2·2 

 (-0·3 to 5·3)   

  South Asia 
14·2 

 (13·3 to 15·3) 
-4·1 

 (-6·1 to -2·1)   

  South Asia 
14·2 

 (13·3 to 15·3) 
-4·1 

 (-6·1 to -2·1)   

  Bangladesh 
13·1 

 (12·3 to 14) 
11·2 

 (7·8 to 15·4)   

  Bhutan 
13·9 

 (13 to 15) 
19 

 (15·4 to 22·7)   

  India 
14·5 

 (13·6 to 15·6) 
-6·5 

 (-8·6 to -4·4)   

  Nepal 
12·6 

 (11·6 to 13·5) 
13·4 

 (9·1 to 17·8)   

  Pakistan 
12·8 

 (11·9 to 13·8) 
7·6 

 (6 to 9·4)   

  Southeast Asia, east Asia, and Oceania 
14·8 

 (14 to 15·9) 
37 

 (32·6 to 41·8)   

  East Asia 
13·9 

 (13 to 14·9) 
44·3 

 (38·8 to 49·9)   

  China 
13·8 

 (13 to 14·9) 
44·8 

 (39·4 to 50·5)   

  North Korea 
12·2 

 (11·4 to 13·2) 
19·3 

 (16 to 22·6)   

  Taiwan 
17·7 

 (16·3 to 18·8) 
41·3 

 (32·4 to 47·2)   

  Oceania 
12·5 

 (11·5 to 13·6) 
10·6 

 (8·3 to 12·8)   

  American Samoa 
16·9 

 (15·7 to 18·3) 
31·7 

 (26 to 38)   

  Cook Islands 
18 

 (17 to 19·4) 
31·2 

 (25·6 to 36·7)   

  Fiji 
15·4 

 (14·4 to 16·7) 
23·9 

 (19·5 to 28)   

  Guam 
17·5 

 (16·5 to 18·8) 
49·3 

 (41·6 to 57·2)   

  Kiribati 
13·7 

 (12·6 to 15) 
11·7 

 (8·9 to 14·3)   

  Marshall Islands 
13·2 

 (12·2 to 14·4) 
13·8 

 (10·2 to 17·8)   
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  Federated States of Micronesia 
13·8 

 (12·9 to 15) 
14·9 

 (11·6 to 17·9)   

  Nauru 
12·5 

 (11·5 to 13·6) 
8·8 

 (5·7 to 11·5)   

  Niue 
19·2 

 (17·9 to 20·6) 
12·6 

 (10 to 15·4)   

  Northern Mariana Islands 
15·5 

 (14·4 to 16·8) 
45·1 

 (36·8 to 55·2)   

  Palau 
16·5 

 (15·5 to 17·9) 
22·1 

 (16·8 to 26·9)   

  Papua New Guinea 
11·8 

 (10·9 to 12·9) 
10·2 

 (7·4 to 13·1)   

  Samoa 
15·9 

 (14·9 to 17·2) 
21·3 

 (17·8 to 24·5)   

  Solomon Islands 
13·1 

 (12·2 to 14·3) 
9·7 

 (6·8 to 12·8)   

  Tokelau 
17·2 

 (16·2 to 18·5) 
8·7 

 (6·3 to 11·1)   

  Tonga 
15·6 

 (14·6 to 16·9) 
16·5 

 (13·9 to 19·6)   

  Tuvalu 
15·6 

 (14·5 to 16·8) 
13·1 

 (10·6 to 15·8)   

  Vanuatu 
14 

 (13 to 15·3) 
9·9 

 (7·2 to 12·5)   

  Southeast Asia 
17·1 

 (16·1 to 18·5) 
17·7 

 (14·5 to 21)   

  Cambodia 
15·3 

 (14·2 to 16·7) 
13·5 

 (10·2 to 17·3)   

  Indonesia 
16·9 

 (15·8 to 18·3) 
15·4 

 (12·4 to 17·9)   

  Laos 
15 

 (13·8 to 16·3) 
-0·2 

 (-2·5 to 2·2)   

  Malaysia 
19·3 

 (18·4 to 20·2) 
21·2 

 (15·3 to 28·2)   

  Maldives 
14·7 

 (13·4 to 16·2) 
1·6 

 (-1·4 to 5·3)   

  Mauritius 
20·6 

 (19·3 to 22·1) 
33 

 (27·7 to 38·3)   

  Myanmar 
16·6 

 (15·4 to 18) 
12·5 

 (9·3 to 16·5)   

  Philippines 
16·4 

 (15·3 to 17·8) 
11·6 

 (9·4 to 13·7)   

  Seychelles 
19·3 

 (18 to 20·9) 
13·1 

 (9·5 to 16·8)   

  Sri Lanka 
19·1 

 (17·8 to 20·6) 
26·8 

 (22·1 to 31·4)   

  Thailand 
20·3 

 (19·5 to 21·1) 
39·6 

 (30·9 to 48·1)   

  Timor-Leste 
15·8 

 (14·6 to 17·3) 
22·7 

 (18·2 to 27·2)   

  Viet Nam 
15·7 

 (14·6 to 17·1) 
14·7 

 (10·4 to 18·8)   

  Sub-Saharan Africa 
12·1 

 (11·2 to 13·1) 
1·8 

 (1 to 2·5)   

  Central sub-Saharan Africa 
12·9 

 (12 to 14·1) 
-1 

 (-2·6 to 0·5)   
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  Angola 
12·9 

 (11·8 to 14) 
2·6 

 (0·1 to 4·5)   

  Central African Republic 
13·6 

 (12·6 to 14·7) 
2·1 

 (-0·1 to 4·5)   

  Congo (Brazzaville) 
13·5 

 (12·5 to 14·7) 
-1·2 

 (-3·9 to 1·6)   

  DR Congo 
12·8 

 (11·9 to 14) 
-1·9 

 (-4·1 to 0·2)   

  Equatorial Guinea 
12·1 

 (11·2 to 13·3) 
-10·8 

 (-13·7 to -7·8)   

  Gabon 
15·3 

 (14·3 to 16·4) 
3·3 

 (0·8 to 6·2)   

  Eastern sub-Saharan Africa 
10·2 

 (9·4 to 11·2) 
5·1 

 (4·1 to 6)   

  Burundi 
9·9 

 (9 to 11·1) 
-2·1 

 (-5·2 to 0·7)   

  Comoros 
12 

 (11 to 13) 
10·5 

 (7·8 to 13·5)   

  Djibouti 
10·1 

 (9·2 to 11·1) 
13·6 

 (10 to 17·5)   

  Eritrea 
9·8 

 (9·1 to 10·8) 
6·9 

 (4·1 to 10)   

  Ethiopia 
10·5 

 (9·7 to 11·5) 
12·6 

 (11 to 14·2)   

  Kenya 
10·3 

 (9·5 to 11·3) 
7·6 

 (6·1 to 8·8)   

  Madagascar 
9·8 

 (8·9 to 10·9) 
-1·2 

 (-3·8 to 1·5)   

  Malawi 
9·6 

 (8·8 to 10·7) 
-4·5 

 (-7·6 to -1·8)   

  Mozambique 
10·5 

 (9·6 to 11·6) 
-1·8 

 (-4·6 to 1·2)   

  Rwanda 
10·2 

 (9·4 to 11·2) 
0·9 

 (-2 to 3·8)   

  Somalia 
10 

 (9·2 to 11) 
10·7 

 (7·1 to 14·3)   

  South Sudan 
10 

 (9·2 to 11) 
3·6 

 (-0·2 to 6·8)   

  Uganda 
9·5 

 (8·7 to 10·6) 
-5·9 

 (-9 to -3·2)   

  Tanzania 
10·5 

 (9·7 to 11·7) 
7·6 

 (4·9 to 10·6)   

  Zambia 
9·6 

 (8·7 to 10·7) 
7·4 

 (4·5 to 10·1)   

  Southern sub-Saharan Africa 
15·5 

 (14·5 to 16·7) 
11·1 

 (9·3 to 12·6)   

  Botswana 
15·1 

 (14·2 to 16·2) 
11·1 

 (8·1 to 14)   

  Eswatini 
14·9 

 (13·9 to 16) 
16·2 

 (13·6 to 18·7)   

  Lesotho 
15 

 (14·1 to 16·2) 
4·9 

 (2·9 to 7)   

  Namibia 
13·6 

 (12·5 to 14·7) 
-0·4 

 (-2·5 to 1·6)   

  South Africa 
15·8 

 (14·8 to 16·9) 
11·2 

 (9·3 to 12·9)   
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  Zimbabwe 
14·6 

 (13·7 to 15·8) 
12 

 (9·1 to 14·8)   

  Western sub-Saharan Africa 
12·8 

 (11·9 to 13·8) 
-1·6 

 (-2·6 to -0·6)   

  Benin 
11·4 

 (10·5 to 12·4) 
-3·9 

 (-6·3 to -1·5)   

  Burkina Faso 
11·3 

 (10·5 to 12·4) 
-1·2 

 (-3·5 to 1·1)   

  Cabo Verde 
13·6 

 (12·7 to 14·8) 
0·8 

 (-1·9 to 4·1)   

  Cameroon 
12·4 

 (11·6 to 13·6) 
6·4 

 (3·7 to 9·1)   

  Chad 
10·7 

 (9·9 to 11·8) 
-7·5 

 (-9·9 to -5·2)   

  Côte d'Ivoire 
11·2 

 (10·2 to 12·3) 
4·3 

 (2 to 7·5)   

  The Gambia 
12 

 (11·1 to 13·1) 
11·1 

 (8·4 to 14·2)   

  Ghana 
10·1 

 (9·3 to 11·2) 
5·2 

 (2·6 to 8·3)   

  Guinea 
12 

 (11·1 to 13·1) 
-1·8 

 (-4·3 to 1·3)   

  Guinea-Bissau 
11·4 

 (10·5 to 12·6) 
-3·2 

 (-5·8 to -0·5)   

  Liberia 
11·4 

 (10·5 to 12·5) 
-1·5 

 (-4·6 to 1·1)   

  Mali 
11·4 

 (10·4 to 12·4) 
0·9 

 (-1·9 to 3·6)   

  Mauritania 
11·7 

 (10·8 to 12·8) 
-0·4 

 (-2·4 to 1·8)   

  Niger 
10·2 

 (9·4 to 11·1) 
2·1 

 (-0·2 to 4·8)   

  Nigeria 
14·6 

 (13·6 to 15·8) 
-3 

 (-4·3 to -1·8)   

  São Tomé and Príncipe 
12·8 

 (11·9 to 13·9) 
-5·5 

 (-7·8 to -2·9)   

  Senegal 
10·9 

 (10 to 11·9) 
-0·5 

 (-2·9 to 2·1)   

  Sierra Leone 
11·4 

 (10·5 to 12·6) 
-5·7 

 (-8·1 to -3·1)   

  Togo 
11·5 

 (10·7 to 12·5) 
8·7 

 (5·6 to 11·3)   
         

 

Table S15. Age-standardised and age-specific prevalence rates by CKD stages and end-stage kidney disease globally and in 
seven GBD super-regions for adults ages 20 years and above 

 Location Age 
G1/G2 with A2/A3 

(Stage 1-2) rate (%) 
G3a/G3b (Stage 3) 

rate (%) 
G4 (Stage 4) 

rate (%) 
G5 (Stage 5) 

rate (%) Dialysis rate (%) 
Transplant rate 

(%)   

  Global 20 
6·9 

 (5·6 to 8·7) 
0·8 

 (0·7 to 0·9) 
0·05 

 (0·03 to 0·08) 
0·03 

 (0·02 to 0·04) 
0·007 

 (0·006 to 0·009) 
0·003 

 (0·003 to 0·004)   

  Global 30 
7·7 

 (6·1 to 9·6) 
1 

 (0·9 to 1·2) 
0·09 

 (0·06 to 0·14) 
0·06 

 (0·04 to 0·09) 
0·02 

 (0·01 to 0·02) 
0·009 

 (0·007 to 0·011)   

  Global 40 
8·4 

 (6·6 to 10·4) 
1·8 

 (1·6 to 2) 
0·2 

 (0·1 to 0·2) 
0·1 

 (0·1 to 0·2) 
0·04 

 (0·03 to 0·05) 
0·02 

 (0·01 to 0·02)   



40 
 

  Global 50 
9·8 

 (7·8 to 12·1) 
3·7 

 (3·2 to 4·3) 
0·3 

 (0·2 to 0·5) 
0·2 

 (0·1 to 0·3) 
0·08 

 (0·07 to 0·11) 
0·03 

 (0·03 to 0·04)   

  Global 60 
11·8 

 (9·2 to 14·6) 
8·8 

 (7·5 to 10·1) 
0·6 

 (0·4 to 1) 
0·4 

 (0·2 to 0·6) 
0·1 

 (0·1 to 0·2) 
0·04 

 (0·03 to 0·05)   

  Global 70 
14·3 

 (11·4 to 17·1) 
19·2 

 (17 to 21·8) 
1·1 

 (0·7 to 1·7) 
0·5 

 (0·4 to 0·8) 
0·2 

 (0·2 to 0·3) 
0·03 

 (0·03 to 0·04)   

  Global 80 
15·6 

 (12·2 to 19) 
33·7 

 (30·4 to 37·5) 
2·8 

 (1·9 to 4) 
0·9 

 (0·6 to 1·3) 
0·2 

 (0·2 to 0·3) 
0·01 

 (0·01 to 0·02)   

  Global 90 
16·9 

 (13·7 to 20·3) 
42 

 (37·6 to 46·5) 
8·5 

 (6·1 to 11·7) 
1·8 

 (1·3 to 2·5) 
0·1 

 (0·1 to 0·2) 
0·001 

 (0·001 to 0·002)   

  Global Age-standardised 
9 

 (8·3 to 9·9) 
4·5 

 (4·2 to 4·9) 
0·4 

 (0·3 to 0·5) 
0·2 

 (0·1 to 0·2) 
0·06 

 (0·05 to 0·07) 
0·02 

 (0·02 to 0·02)   

  
Central Europe, eastern 
Europe, and central Asia 20 

4·7 
 (3·8 to 6) 

1·1 
 (0·9 to 1·3) 

0·06 
 (0·03 to 0·1) 

0·03 
 (0·02 to 0·04) 

0·007 
 (0·005 to 0·008) 

0·005 
 (0·004 to 0·006)   

  
Central Europe, eastern 
Europe, and central Asia 30 

7 
 (5·5 to 8·7) 

1·5 
 (1·3 to 1·8) 

0·1 
 (0·06 to 0·15) 

0·04 
 (0·03 to 0·06) 

0·01 
 (0·01 to 0·02) 

0·009 
 (0·007 to 0·011)   

  
Central Europe, eastern 
Europe, and central Asia 40 

7·2 
 (5·6 to 8·9) 

2·4 
 (2·2 to 2·8) 

0·1 
 (0·1 to 0·2) 

0·06 
 (0·03 to 0·08) 

0·03 
 (0·02 to 0·04) 

0·01 
 (0·01 to 0·02)   

  
Central Europe, eastern 
Europe, and central Asia 50 

7·5 
 (6 to 9·2) 

5·1 
 (4·4 to 5·8) 

0·2 
 (0·1 to 0·4) 

0·1 
 (0·1 to 0·2) 

0·05 
 (0·04 to 0·06) 

0·02 
 (0·01 to 0·02)   

  
Central Europe, eastern 
Europe, and central Asia 60 

9 
 (6·9 to 11·1) 

10·6 
 (9·1 to 12) 

0·4 
 (0·3 to 0·7) 

0·2 
 (0·1 to 0·3) 

0·07 
 (0·06 to 0·09) 

0·02 
 (0·01 to 0·02)   

  
Central Europe, eastern 
Europe, and central Asia 70 

10·4 
 (8·2 to 12·5) 

20·2 
 (17·9 to 23) 

0·8 
 (0·5 to 1·2) 

0·3 
 (0·2 to 0·4) 

0·1 
 (0·1 to 0·1) 

0·01 
 (0·01 to 0·02)   

  
Central Europe, eastern 
Europe, and central Asia 80 

13·9 
 (10·8 to 16·8) 

34·8 
 (31·6 to 38·5) 

2·2 
 (1·4 to 3·1) 

0·5 
 (0·4 to 0·8) 

0·1 
 (0·1 to 0·1) 

0·005 
 (0·004 to 0·006)   

  
Central Europe, eastern 
Europe, and central Asia 90 

16·1 
 (12·8 to 19·6) 

44·2 
 (39·5 to 49·3) 

7·2 
 (5·2 to 10·2) 

1·2 
 (0·8 to 1·7) 

0·06 
 (0·05 to 0·07) 

0 
 (0 to 0·001)   

  
Central Europe, eastern 
Europe, and central Asia Age-standardised 

7·2 
 (6·5 to 7·9) 

5·3 
 (4·9 to 5·7) 

0·3 
 (0·2 to 0·4) 

0·1 
 (0·08 to 0·12) 

0·04 
 (0·03 to 0·04) 

0·01 
 (0·01 to 0·01)   

  High income 20 
3·7 

 (3 to 4·8) 
0·4 

 (0·3 to 0·4) 
0·03 

 (0·02 to 0·05) 
0·02 

 (0·01 to 0·03) 
0·02 

 (0·01 to 0·02) 
0·02 

 (0·01 to 0·02)   

  High income 30 
5 

 (4 to 6·3) 
0·5 

 (0·4 to 0·5) 
0·07 

 (0·05 to 0·1) 
0·05 

 (0·03 to 0·07) 
0·04 

 (0·04 to 0·05) 
0·03 

 (0·03 to 0·04)   

  High income 40 
5·8 

 (4·5 to 7·1) 
1 

 (0·8 to 1·1) 
0·1 

 (0·1 to 0·2) 
0·08 

 (0·05 to 0·12) 
0·09 

 (0·08 to 0·11) 
0·06 

 (0·05 to 0·07)   

  High income 50 
6·7 

 (5·3 to 8·3) 
2·7 

 (2·4 to 3·2) 
0·2 

 (0·1 to 0·3) 
0·1 

 (0·1 to 0·2) 
0·2 

 (0·1 to 0·2) 
0·09 

 (0·07 to 0·1)   

  High income 60 
8·3 

 (6·5 to 10·2) 
8·2 

 (7 to 9·4) 
0·4 

 (0·3 to 0·6) 
0·3 

 (0·2 to 0·4) 
0·3 

 (0·2 to 0·3) 
0·1 

 (0·1 to 0·1)   

  High income 70 
10·1 

 (8·1 to 12·1) 
22·1 

 (19·6 to 24·9) 
1 

 (0·6 to 1·5) 
0·4 

 (0·3 to 0·6) 
0·4 

 (0·3 to 0·5) 
0·08 

 (0·07 to 0·1)   

  High income 80 
11·1 

 (8·7 to 13·5) 
39·7 

 (36·2 to 43·9) 
2·8 

 (1·8 to 4) 
0·8 

 (0·6 to 1) 
0·4 

 (0·3 to 0·5) 
0·03 

 (0·03 to 0·04)   

  High income 90 
12·4 

 (9·9 to 15) 
46·5 

 (42 to 51·2) 
7·8 

 (5·6 to 10·9) 
1·5 

 (1·1 to 2·1) 
0·2 

 (0·2 to 0·2) 
0·002 

 (0·002 to 0·003)   

  High income Age-standardised 
5·9 

 (5·4 to 6·5) 
4·3 

 (4 to 4·6) 
0·3 

 (0·2 to 0·4) 
0·1 

 (0·1 to 0·2) 
0·1 

 (0·1 to 0·1) 
0·05 

 (0·05 to 0·06)   

  
Latin America and 
Caribbean 20 

4·8 
 (3·9 to 6·1) 

1·2 
 (1 to 1·4) 

0·1 
 (0·1 to 0·2) 

0·07 
 (0·04 to 0·11) 

0·01 
 (0·01 to 0·02) 

0·004 
 (0·003 to 0·005)   

  
Latin America and 
Caribbean 30 

6·2 
 (4·8 to 7·7) 

1·5 
 (1·3 to 1·8) 

0·2 
 (0·2 to 0·4) 

0·2 
 (0·1 to 0·2) 

0·03 
 (0·02 to 0·04) 

0·01 
 (0·01 to 0·02)   

  
Latin America and 
Caribbean 40 

6·9 
 (5·4 to 8·6) 

2·7 
 (2·3 to 3·1) 

0·4 
 (0·3 to 0·6) 

0·3 
 (0·2 to 0·4) 

0·07 
 (0·05 to 0·08) 

0·02 
 (0·02 to 0·03)   

  
Latin America and 
Caribbean 50 

8·6 
 (6·8 to 10·7) 

6·8 
 (5·8 to 7·9) 

0·8 
 (0·5 to 1·2) 

0·5 
 (0·3 to 0·8) 

0·1 
 (0·1 to 0·2) 

0·03 
 (0·02 to 0·04)   
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Latin America and 
Caribbean 60 

10·9 
 (8·3 to 13·6) 

16 
 (13·7 to 18·4) 

1·1 
 (0·6 to 1·6) 

0·7 
 (0·4 to 1·1) 

0·2 
 (0·1 to 0·2) 

0·03 
 (0·02 to 0·04)   

  
Latin America and 
Caribbean 70 

12·7 
 (10·1 to 15·4) 

28·1 
 (25 to 31·9) 

1·7 
 (1·1 to 2·5) 

0·9 
 (0·6 to 1·4) 

0·2 
 (0·2 to 0·3) 

0·02 
 (0·01 to 0·02)   

  
Latin America and 
Caribbean 80 

14 
 (10·9 to 17·1) 

38·3 
 (34·6 to 42·4) 

3·9 
 (2·6 to 5·7) 

1·5 
 (1 to 2·2) 

0·2 
 (0·1 to 0·2) 

0·004 
 (0·003 to 0·006)   

  
Latin America and 
Caribbean 90 

16·3 
 (13 to 19·7) 

41 
 (35·3 to 46·2) 

11·3 
 (8·2 to 15·5) 

3 
 (2 to 4·1) 

0·07 
 (0·05 to 0·09) 

0 
 (0 to 0)   

  
Latin America and 
Caribbean Age-standardised 

7·5 
 (6·8 to 8·3) 

6·8 
 (6·2 to 7·4) 

0·6 
 (0·5 to 0·8) 

0·4 
 (0·3 to 0·5) 

0·08 
 (0·07 to 0·09) 

0·02 
 (0·01 to 0·02)   

  
North Africa and Middle 
East 20 

10 
 (8·1 to 12·6) 

0·5 
 (0·5 to 0·6) 

0·03 
 (0·02 to 0·05) 

0·02 
 (0·01 to 0·02) 

0·01 
 (0·008 to 0·012) 

0·003 
 (0·002 to 0·003)   

  
North Africa and Middle 
East 30 

9·8 
 (7·7 to 12·2) 

0·9 
 (0·8 to 1) 

0·06 
 (0·04 to 0·1) 

0·03 
 (0·02 to 0·05) 

0·02 
 (0·01 to 0·02) 

0·007 
 (0·005 to 0·008)   

  
North Africa and Middle 
East 40 

10·5 
 (8·2 to 13·1) 

2 
 (1·8 to 2·3) 

0·1 
 (0·06 to 0·14) 

0·05 
 (0·03 to 0·08) 

0·04 
 (0·03 to 0·04) 

0·01 
 (0·01 to 0·01)   

  
North Africa and Middle 
East 50 

13·2 
 (10·4 to 16·3) 

5·1 
 (4·4 to 5·8) 

0·2 
 (0·1 to 0·3) 

0·1 
 (0·1 to 0·2) 

0·07 
 (0·06 to 0·09) 

0·02 
 (0·01 to 0·02)   

  
North Africa and Middle 
East 60 

17·6 
 (13·6 to 22·1) 

11·4 
 (9·9 to 13) 

0·4 
 (0·2 to 0·6) 

0·2 
 (0·1 to 0·3) 

0·1 
 (0·1 to 0·1) 

0·02 
 (0·02 to 0·02)   

  
North Africa and Middle 
East 70 

21·5 
 (17·1 to 26·1) 

21·2 
 (18·8 to 24) 

0·8 
 (0·5 to 1·2) 

0·4 
 (0·3 to 0·5) 

0·2 
 (0·2 to 0·2) 

0·01 
 (0·01 to 0·02)   

  
North Africa and Middle 
East 80 

23·4 
 (18·1 to 28·6) 

31·8 
 (28·8 to 35·2) 

2 
 (1·3 to 2·9) 

0·7 
 (0·5 to 1·1) 

0·2 
 (0·2 to 0·2) 

0·003 
 (0·002 to 0·004)   

  
North Africa and Middle 
East 90 

26·6 
 (21 to 32·2) 

39·5 
 (35·3 to 44) 

7 
 (5 to 10) 

1·8 
 (1·3 to 2·5) 

0·1 
 (0·1 to 0·1) 

0 
 (0 to 0)   

  
North Africa and Middle 
East Age-standardised 

12·5 
 (11·4 to 13·7) 

5·1 
 (4·7 to 5·5) 

0·3 
 (0·2 to 0·3) 

0·1 
 (0·1 to 0·1) 

0·05 
 (0·05 to 0·06) 

0·01 
 (0·01 to 0·01)   

  South Asia 20 
7·9 

 (6·4 to 10·1) 
1·1 

 (0·9 to 1·3) 
0·04 

 (0·02 to 0·07) 
0·03 

 (0·02 to 0·05) 
0·006 

 (0·005 to 0·007) 
0 

 (0 to 0·001)   

  South Asia 30 
7·3 

 (5·7 to 9) 
1·5 

 (1·3 to 1·7) 
0·09 

 (0·06 to 0·15) 
0·08 

 (0·05 to 0·11) 
0·01 

 (0·01 to 0·01) 
0·001 

 (0 to 0·001)   

  South Asia 40 
8·6 

 (6·8 to 10·7) 
2·4 

 (2·1 to 2·7) 
0·2 

 (0·1 to 0·3) 
0·2 

 (0·1 to 0·2) 
0·02 

 (0·01 to 0·02) 
0·001 

 (0·001 to 0·001)   

  South Asia 50 
11·1 

 (8·8 to 13·6) 
4·5 

 (3·9 to 5·2) 
0·4 

 (0·3 to 0·7) 
0·3 

 (0·2 to 0·5) 
0·03 

 (0·02 to 0·03) 
0·001 

 (0·001 to 0·002)   

  South Asia 60 
12·6 

 (9·7 to 15·6) 
9·5 

 (8·1 to 11) 
1 

 (0·6 to 1·4) 
0·5 

 (0·3 to 0·9) 
0·03 

 (0·02 to 0·04) 
0·001 

 (0·001 to 0·002)   

  South Asia 70 
17·7 

 (14 to 21·2) 
19·1 

 (17 to 21·8) 
1·9 

 (1·2 to 2·8) 
0·9 

 (0·5 to 1·3) 
0·02 

 (0·02 to 0·03) 
0·001 

 (0 to 0·001)   

  South Asia 80 
22·9 

 (17·8 to 28) 
32·6 

 (28·7 to 37) 
4·8 

 (3·2 to 6·8) 
1·6 

 (1·1 to 2·3) 
0·02 

 (0·01 to 0·02) 
0 

 (0 to 0)   

  South Asia 90 
26·3 

 (21·2 to 31·8) 
40·2 

 (34 to 46·3) 
13·8 

 (9·9 to 19) 
3·2 

 (2 to 4·5) 
0·01 

 (0·01 to 0·01) 
0 

 (0 to 0)   

  South Asia Age-standardised 
10 

 (9·1 to 10·9) 
5 

 (4·6 to 5·4) 
0·6 

 (0·4 to 0·7) 
0·3 

 (0·2 to 0·3) 
0·02 

 (0·01 to 0·02) 
0·001 

 (0·001 to 0·001)   

  
Southeast Asia, east 
Asia, and Oceania 20 

7·6 
 (6·2 to 9·5) 

0·6 
 (0·5 to 0·7) 

0·05 
 (0·03 to 0·08) 

0·02 
 (0·01 to 0·04) 

0·006 
 (0·004 to 0·008) 

0·003 
 (0·002 to 0·004)   

  
Southeast Asia, east 
Asia, and Oceania 30 

9 
 (7·1 to 11·2) 

0·7 
 (0·6 to 0·8) 

0·09 
 (0·06 to 0·14) 

0·05 
 (0·03 to 0·07) 

0·02 
 (0·01 to 0·02) 

0·008 
 (0·005 to 0·011)   

  
Southeast Asia, east 
Asia, and Oceania 40 

9·3 
 (7·3 to 11·5) 

1·2 
 (1·1 to 1·4) 

0·2 
 (0·1 to 0·2) 

0·09 
 (0·06 to 0·14) 

0·04 
 (0·03 to 0·05) 

0·02 
 (0·01 to 0·03)   

  
Southeast Asia, east 
Asia, and Oceania 50 

10·6 
 (8·4 to 13) 

2·6 
 (2·2 to 3) 

0·3 
 (0·2 to 0·5) 

0·2 
 (0·1 to 0·3) 

0·09 
 (0·07 to 0·12) 

0·03 
 (0·02 to 0·05)   

  
Southeast Asia, east 
Asia, and Oceania 60 

13·3 
 (10·4 to 16·3) 

6 
 (5·1 to 6·9) 

0·6 
 (0·4 to 0·9) 

0·4 
 (0·2 to 0·6) 

0·2 
 (0·1 to 0·2) 

0·04 
 (0·03 to 0·05)   
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Southeast Asia, east 
Asia, and Oceania 70 

15·9 
 (12·8 to 19·1) 

13·7 
 (12·1 to 15·5) 

1 
 (0·6 to 1·5) 

0·5 
 (0·3 to 0·7) 

0·2 
 (0·2 to 0·3) 

0·03 
 (0·02 to 0·04)   

  
Southeast Asia, east 
Asia, and Oceania 80 

17·2 
 (13·5 to 20·8) 

25·1 
 (22·4 to 28·2) 

2·1 
 (1·4 to 3·1) 

0·8 
 (0·5 to 1·1) 

0·2 
 (0·2 to 0·3) 

0·005 
 (0·003 to 0·007)   

  
Southeast Asia, east 
Asia, and Oceania 90 

19·9 
 (16·2 to 23·8) 

34·9 
 (30·1 to 39·3) 

7·4 
 (5·3 to 10·3) 

1·7 
 (1·1 to 2·5) 

0·2 
 (0·1 to 0·2) 

0 
 (0 to 0)   

  
Southeast Asia, east 
Asia, and Oceania Age-standardised 

10·1 
 (9·2 to 11·1) 

3·2 
 (3 to 3·5) 

0·3 
 (0·3 to 0·4) 

0·2 
 (0·1 to 0·2) 

0·06 
 (0·05 to 0·08) 

0·02 
 (0·01 to 0·02)   

  Sub-Saharan Africa 20 
6·1 

 (4·9 to 7·8) 
0·7 

 (0·6 to 0·8) 
0·04 

 (0·02 to 0·06) 
0·02 

 (0·02 to 0·03) 
0·001 

 (0·001 to 0·002) 
0 

 (0 to 0)   

  Sub-Saharan Africa 30 
8·1 

 (6·3 to 10·1) 
1 

 (0·9 to 1·1) 
0·06 

 (0·04 to 0·09) 
0·04 

 (0·02 to 0·06) 
0·002 

 (0·002 to 0·003) 
0 

 (0 to 0·001)   

  Sub-Saharan Africa 40 
8·9 

 (6·9 to 11) 
1·7 

 (1·6 to 2) 
0·09 

 (0·06 to 0·13) 
0·06 

 (0·04 to 0·09) 
0·004 

 (0·003 to 0·006) 
0·001 

 (0·001 to 0·001)   

  Sub-Saharan Africa 50 
10·5 

 (8·3 to 12·9) 
4·3 

 (3·8 to 4·9) 
0·2 

 (0·1 to 0·3) 
0·1 

 (0·1 to 0·2) 
0·007 

 (0·005 to 0·01) 
0·001 

 (0·001 to 0·002)   

  Sub-Saharan Africa 60 
13·1 

 (9·9 to 16·2) 
11·3 

 (9·7 to 13) 
0·5 

 (0·3 to 0·8) 
0·3 

 (0·2 to 0·4) 
0·01 

 (0·01 to 0·02) 
0·001 

 (0·001 to 0·002)   

  Sub-Saharan Africa 70 
16·5 

 (13 to 20) 
25·8 

 (22·9 to 29·4) 
1·1 

 (0·7 to 1·7) 
0·6 

 (0·4 to 0·8) 
0·01 

 (0·01 to 0·02) 
0·001 

 (0 to 0·001)   

  Sub-Saharan Africa 80 
18·8 

 (14·5 to 23) 
42·3 

 (38·3 to 46·8) 
3·3 

 (2·2 to 4·7) 
1·1 

 (0·8 to 1·5) 
0·01 

 (0·01 to 0·02) 
0 

 (0 to 0)   

  Sub-Saharan Africa 90 
21·6 

 (17·1 to 26·4) 
46·9 

 (42 to 52) 
11·5 

 (8·4 to 15·8) 
2·2 

 (1·5 to 3) 
0·007 

 (0·005 to 0·011) 
0 

 (0 to 0)   

  Sub-Saharan Africa Age-standardised 
9·5 

 (8·7 to 10·6) 
5·6 

 (5·2 to 6) 
0·3 

 (0·3 to 0·4) 
0·2 

 (0·1 to 0·2) 
0·005 

 (0·004 to 0·006) 
0·001 

 (0·001 to 0·001)   
                   

 

Table S16. DALY counts and age-standardised DALY rates per 100,000 population for CKD globally, in 21 GBD regions and 
204 countries for adults ages 20 years and above 

 Location Number (thousands) Age-standardised rate (per 100,000)   

  Global 
43400 

 (39000 to 48400) 
769·2 

 (691·8 to 857·4)   

  Low SDI 
7150 

 (5840 to 8430) 
1062·8 

 (878·4 to 1251·3)   

  Low-middle SDI 
6460 

 (5370 to 7460) 
1038·2 

 (864·7 to 1196·9)   

  Middle SDI 
6560 

 (5550 to 7540) 
1134·5 

 (965·1 to 1294)   

  High-middle SDI 
9170 

 (8240 to 10300) 
730·3 

 (656·6 to 819·4)   

  High SDI 
13700 

 (12300 to 14900) 
524·2 

 (473·9 to 570·3)   

  Central Europe, eastern Europe, and central Asia 
1530 

 (1380 to 1700) 
391·4 

 (352·6 to 434)   

  Central Asia 
428 

 (381 to 475) 
752·2 

 (668·1 to 835·6)   

  Armenia 
13·5 

 (11·4 to 15·8) 
457·2 

 (391·3 to 529)   

  Azerbaijan 
44·9 

 (36·9 to 54·8) 
640·8 

 (525 to 779·3)   

  Georgia 
22·3 

 (19·1 to 25·4) 
660·4 

 (570·8 to 752·4)   
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  Kazakhstan 
97·4 

 (85·4 to 109) 
765·5 

 (669·6 to 853·8)   

  Kyrgyzstan 
22·7 

 (19·8 to 25·5) 
634·9 

 (554·3 to 714·4)   

  Mongolia 
12·9 

 (11 to 15·3) 
746·9 

 (630·6 to 888)   

  Tajikistan 
26 

 (20·6 to 32) 
634·2 

 (509·8 to 771·8)   

  Turkmenistan 
29·4 

 (25·5 to 33·5) 
969·8 

 (849·1 to 1108·8)   

  Uzbekistan 
159 

 (140 to 177) 
869·8 

 (771·7 to 967·9)   

  Central Europe 
508 

 (460 to 556) 
380·3 

 (344·6 to 418·5)   

  Albania 
10·1 

 (8·17 to 12·9) 
400·2 

 (326·7 to 502·8)   

  Bosnia and Herzegovina 
14·8 

 (11·9 to 17·8) 
406·7 

 (330·8 to 483·6)   

  Bulgaria 
48 

 (43·4 to 53·4) 
573 

 (516·2 to 638·6)   

  Croatia 
22·8 

 (20·9 to 25) 
426·5 

 (389·9 to 466·6)   

  Czechia 
37·1 

 (33·3 to 41·5) 
289·1 

 (256·9 to 325·5)   

  Hungary 
48·8 

 (44·7 to 53·6) 
406·8 

 (371·2 to 446·9)   

  Montenegro 
3·58 

 (2·84 to 4·42) 
552·4 

 (440·5 to 676·7)   

  North Macedonia 
9·74 

 (7·72 to 12·1) 
505·5 

 (409·1 to 624·9)   

  Poland 
132 

 (119 to 147) 
297·3 

 (266·4 to 332·7)   

  Romania 
94·7 

 (84·8 to 105) 
432·7 

 (386·3 to 481)   

  Serbia 
52 

 (40·8 to 64·1) 
543·1 

 (438·5 to 656·3)   

  Slovakia 
19·2 

 (16·7 to 22·3) 
336·3 

 (294·6 to 388·4)   

  Slovenia 
7·07 

 (6·19 to 7·91) 
250·2 

 (218·1 to 282·1)   

  Eastern Europe 
596 

 (517 to 678) 
281 

 (243·8 to 318)   

  Belarus 
25 

 (21·2 to 29·2) 
262·1 

 (223·2 to 306·6)   

  Estonia 
15·1 

 (13·4 to 16·5) 
875·1 

 (785·8 to 963·5)   

  Latvia 
12 

 (10·6 to 13·3) 
520·9 

 (463·3 to 581·7)   

  Lithuania 
13·1 

 (11·3 to 15) 
389·2 

 (336·7 to 440·5)   

  Moldova 
11·5 

 (9·48 to 13·5) 
309·1 

 (257·1 to 363·1)   

  Russia 
421 

 (370 to 475) 
283·5 

 (249·8 to 320·4)   

  Ukraine 
98·5 

 (81 to 118) 
232·6 

 (195·9 to 276)   
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  High income 
7820 

 (6880 to 8590) 
551·9 

 (488 to 607·6)   

  Australasia 
126 

 (111 to 141) 
340·1 

 (303·7 to 380)   

  Australia 
102 

 (89·1 to 114) 
318·8 

 (281·7 to 359·9)   

  New Zealand 
24·3 

 (21·9 to 26·8) 
453·5 

 (411·3 to 500)   

  High-income Asia Pacific 
1310 

 (1100 to 1500) 
415·7 

 (354 to 473·9)   

  Brunei 
2·81 

 (2·32 to 3·4) 
1072 

 (884·4 to 1295·5)   

  Japan 
1030 

 (853 to 1170) 
414·3 

 (352·4 to 474·2)   

  South Korea 
252 

 (186 to 302) 
413·4 

 (309·9 to 496·6)   

  Singapore 
27·2 

 (23·6 to 30·4) 
469·3 

 (407·6 to 525·5)   

  High-income North America 
3530 

 (3140 to 3870) 
881·8 

 (786·8 to 967·6)   

  Canada 
187 

 (169 to 205) 
393 

 (357·4 to 431·5)   

  Greenland 
0·216 

 (0·149 to 0·283) 
604·6 

 (411·4 to 804·7)   

  USA 
3340 

 (2980 to 3670) 
942·5 

 (840·4 to 1035·2)   

  Southern Latin America 
482 

 (438 to 525) 
806·3 

 (737·1 to 880·2)   

  Argentina 
360 

 (324 to 400) 
926·1 

 (835·4 to 1028·2)   

  Chile 
99·5 

 (90·7 to 107) 
578·9 

 (530·5 to 620·2)   

  Uruguay 
22·1 

 (19·9 to 24·5) 
611 

 (548·5 to 678·8)   

  Western Europe 
2370 

 (2030 to 2640) 
352·7 

 (304·4 to 394)   

  Andorra 
0·408 

 (0·337 to 0·501) 
350 

 (290·3 to 421·7)   

  Austria 
62·2 

 (54·3 to 69·2) 
477·6 

 (421·2 to 533·3)   

  Belgium 
53·9 

 (46·4 to 60·9) 
335·9 

 (288·8 to 385·2)   

  Cyprus 
7·35 

 (5·92 to 8·88) 
616·1 

 (498·5 to 741·2)   

  Denmark 
34·1 

 (29·8 to 38·1) 
417·2 

 (362·4 to 466·6)   

  Finland 
20·8 

 (17·4 to 24·5) 
254 

 (211·7 to 301)   

  France 
267 

 (230 to 302) 
264·5 

 (228·4 to 299·7)   

  Germany 
613 

 (516 to 682) 
415·5 

 (357 to 461·9)   

  Greece 
116 

 (104 to 127) 
663·8 

 (598·8 to 731·2)   

  Iceland 
1·28 

 (1·07 to 1·5) 
334·7 

 (276·9 to 393·1)   
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  Ireland 
16·1 

 (13·8 to 18·5) 
298·2 

 (253·4 to 345·1)   

  Israel 
52·5 

 (46·3 to 58·6) 
623·7 

 (550·5 to 697·5)   

  Italy 
338 

 (284 to 390) 
329·7 

 (279·8 to 374·9)   

  Luxembourg 
2·61 

 (2·27 to 2·9) 
371·1 

 (323·7 to 414·1)   

  Malta 
2·79 

 (2·43 to 3·2) 
423·8 

 (366·5 to 486·9)   

  Monaco 
0·272 

 (0·212 to 0·356) 
399·9 

 (315·8 to 520·6)   

  Netherlands 
72·7 

 (62·9 to 80·9) 
299·3 

 (259·6 to 333·1)   

  Norway 
16·6 

 (14·1 to 19) 
243·7 

 (205·3 to 279·2)   

  Portugal 
70·6 

 (60·5 to 78·7) 
400 

 (349·1 to 442·1)   

  San Marino 
0·146 

 (0·118 to 0·179) 
274·1 

 (224·9 to 331·1)   

  Spain 
251 

 (208 to 283) 
333·2 

 (281·2 to 376·2)   

  Sweden 
54·1 

 (46·2 to 63) 
363·6 

 (311·1 to 428·8)   

  Switzerland 
50·6 

 (42·7 to 57·8) 
385·3 

 (323·2 to 442·3)   

  UK 
263 

 (226 to 297) 
300·4 

 (256·1 to 342·5)   

  Latin America and Caribbean 
5490 

 (5090 to 5930) 
1320·8 

 (1225·2 to 1426·7)   

  Andean Latin America 
416 

 (375 to 467) 
1013·4 

 (915·2 to 1136·8)   

  Bolivia 
137 

 (109 to 172) 
2176 

 (1720 to 2726·2)   

  Ecuador 
131 

 (122 to 139) 
1165·1 

 (1087·8 to 1237·7)   

  Peru 
148 

 (126 to 180) 
633·8 

 (539·4 to 771·4)   

  Caribbean 
554 

 (496 to 626) 
1595·6 

 (1424·3 to 1806·8)   

  Antigua and Barbuda 
1·51 

 (1·34 to 1·68) 
2071·4 

 (1837·5 to 2292·9)   

  The Bahamas 
5·95 

 (5·22 to 6·88) 
2088·4 

 (1836·2 to 2407·6)   

  Barbados 
4·66 

 (4·12 to 5·34) 
1505·5 

 (1328·1 to 1728·9)   

  Belize 
4·85 

 (4·31 to 5·46) 
2271·9 

 (2018·3 to 2547·4)   

  Bermuda 
0·694 

 (0·603 to 0·786) 
887·1 

 (771·1 to 1000·7)   

  Cuba 
111 

 (96·3 to 126) 
930·9 

 (813·9 to 1061·4)   

  Dominica 
1·03 

 (0·796 to 1·28) 
1727·7 

 (1338·3 to 2150·9)   

  Dominican Republic 
112 

 (90·4 to 134) 
1710·3 

 (1393·3 to 2061)   
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  Grenada 
2·12 

 (1·86 to 2·36) 
2267·4 

 (1995·2 to 2513·7)   

  Guyana 
15·6 

 (13·5 to 17·5) 
3187·9 

 (2770 to 3586·1)   

  Haiti 
133 

 (101 to 192) 
2281·6 

 (1734·9 to 3303·7)   

  Jamaica 
34·8 

 (30 to 39) 
1710·4 

 (1477·3 to 1915·8)   

  Puerto Rico 
67·5 

 (61 to 74·2) 
1520·5 

 (1383·1 to 1671·1)   

  Saint Kitts and Nevis 
0·828 

 (0·739 to 0·923) 
2238·6 

 (1996·8 to 2488·7)   

  Saint Lucia 
2·86 

 (2·53 to 3·19) 
1887·2 

 (1669·9 to 2100)   

  Saint Vincent and the Grenadines 
1·82 

 (1·63 to 2·06) 
1907·1 

 (1701·1 to 2155·3)   

  Suriname 
7·59 

 (6·34 to 8·87) 
1828·8 

 (1535·8 to 2143·7)   

  Trinidad and Tobago 
27 

 (23·2 to 30·7) 
2331·8 

 (2016·9 to 2651·8)   

  Virgin Islands 
1·57 

 (1·38 to 1·76) 
1605·9 

 (1422·9 to 1806·1)   

  Central Latin America 
3190 

 (2930 to 3470) 
1861 

 (1711·3 to 2019·3)   

  Colombia 
273 

 (231 to 315) 
731 

 (619·5 to 843·5)   

  Costa Rica 
57·1 

 (51 to 63) 
1492·4 

 (1336·3 to 1643·7)   

  El Salvador 
130 

 (86·3 to 175) 
3354·9 

 (2222·7 to 4490·3)   

  Guatemala 
194 

 (175 to 217) 
2505·5 

 (2265·9 to 2804·3)   

  Honduras 
65 

 (51·8 to 84·6) 
1402·3 

 (1115·3 to 1839·3)   

  Mexico 
1880 

 (1730 to 2040) 
2125·1 

 (1960·4 to 2307·6)   

  Nicaragua 
108 

 (78·1 to 131) 
3121·9 

 (2320·6 to 3736·5)   

  Panama 
44·5 

 (39·7 to 49·1) 
1550·9 

 (1383·8 to 1709·1)   

  Venezuela 
442 

 (369 to 510) 
2302·8 

 (1922 to 2648·7)   

  Tropical Latin America 
1330 

 (1190 to 1450) 
791·5 

 (708·6 to 861·9)   

  Brazil 
1290 

 (1160 to 1400) 
782·3 

 (703·4 to 852·9)   

  Paraguay 
43·9 

 (33·3 to 53) 
1230·7 

 (926·1 to 1489·3)   

  North Africa and Middle East 
4070 

 (3310 to 4750) 
1360·3 

 (1102·3 to 1597)   

  North Africa and Middle East 
4070 

 (3310 to 4750) 
1360·3 

 (1102·3 to 1597)   

  Afghanistan 
88·4 

 (67·1 to 114) 
1249·6 

 (910·9 to 1587·7)   

  Algeria 
286 

 (204 to 371) 
1176·3 

 (838·9 to 1529·8)   
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  Bahrain 
6·79 

 (4·99 to 8·74) 
1132 

 (809·1 to 1502·9)   

  Egypt 
1180 

 (904 to 1480) 
2872·6 

 (2180·4 to 3576·2)   

  Iran 
359 

 (286 to 428) 
731 

 (585·4 to 884·1)   

  Iraq 
208 

 (154 to 274) 
1327·8 

 (974·8 to 1760·4)   

  Jordan 
73·3 

 (60·3 to 87·6) 
1370·2 

 (1119·6 to 1648·9)   

  Kuwait 
12·4 

 (10·7 to 14·1) 
736·6 

 (631·9 to 834·4)   

  Lebanon 
35·7 

 (28·4 to 42·8) 
923·9 

 (736·7 to 1107·1)   

  Libya 
53·2 

 (32·3 to 76·7) 
1459·1 

 (879·6 to 2093·1)   

  Morocco 
378 

 (280 to 491) 
1699·6 

 (1270 to 2217·7)   

  Oman 
17·8 

 (13·5 to 22·1) 
1261·7 

 (932·3 to 1586·2)   

  Palestine 
20·9 

 (16·8 to 25) 
1199·7 

 (948·1 to 1441·9)   

  Qatar 
6·11 

 (4·92 to 7·6) 
929·7 

 (722 to 1140·1)   

  Saudi Arabia 
210 

 (162 to 270) 
2180·3 

 (1670·8 to 2782·2)   

  Sudan 
226 

 (157 to 299) 
1568·8 

 (1084·1 to 2074·5)   

  Syria 
130 

 (88·7 to 178) 
1612·4 

 (1079·9 to 2169·5)   

  Tunisia 
68·5 

 (54·2 to 87·1) 
821·8 

 (650·4 to 1034·2)   

  Türkiye 
593 

 (485 to 731) 
979·3 

 (805·7 to 1206·3)   

  United Arab Emirates 
29·8 

 (21·2 to 37·3) 
1162·8 

 (781·4 to 1536)   

  Yemen 
87·6 

 (63·5 to 130) 
943·8 

 (683·5 to 1382·2)   

  South Asia 
7380 

 (6100 to 8810) 
721·4 

 (595·4 to 858·7)   

  South Asia 
7380 

 (6100 to 8810) 
721·4 

 (595·4 to 858·7)   

  Bangladesh 
843 

 (691 to 1030) 
952·2 

 (775·1 to 1161·3)   

  Bhutan 
5·54 

 (3·29 to 8·44) 
1212·4 

 (736·2 to 1836·6)   

  India 
5390 

 (4390 to 6520) 
659·8 

 (535·2 to 795·7)   

  Nepal 
134 

 (102 to 168) 
776·8 

 (597 to 966·4)   

  Pakistan 
1010 

 (627 to 1360) 
1011·1 

 (644·9 to 1342)   

  Southeast Asia, east Asia, and Oceania 
11300 

 (9990 to 12800) 
613·8 

 (541·9 to 700·2)   

  East Asia 
5440 

 (4690 to 6200) 
381·3 

 (330·8 to 433·8)   
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  China 
5030 

 (4320 to 5770) 
364·2 

 (313·5 to 417·6)   

  North Korea 
157 

 (120 to 202) 
762·9 

 (582 to 980·3)   

  Taiwan 
252 

 (219 to 282) 
924·9 

 (805·6 to 1037·6)   

  Oceania 
64·9 

 (54·1 to 77·7) 
1103·3 

 (909·4 to 1289·9)   

  American Samoa 
0·85 

 (0·65 to 1·06) 
2826·7 

 (2163·3 to 3537·9)   

  Cook Islands 
0·129 

 (0·103 to 0·159) 
1090·8 

 (868·4 to 1337·3)   

  Fiji 
11·7 

 (8·65 to 15·1) 
2233·2 

 (1674 to 2865·4)   

  Guam 
1·78 

 (1·58 to 1·97) 
1423·4 

 (1262·2 to 1584·1)   

  Kiribati 
0·845 

 (0·614 to 1·08) 
1424·2 

 (1049·1 to 1806·8)   

  Marshall Islands 
0·686 

 (0·476 to 0·923) 
3790·8 

 (2622·6 to 5133·2)   

  Federated States of Micronesia 
1·28 

 (1·05 to 1·56) 
2465·7 

 (2015·3 to 3041·1)   

  Nauru 
0·303 

 (0·142 to 0·453) 
6539·3 

 (3135 to 9758·6)   

  Niue 
0·0286 

 (0·02 to 0·0373) 
2113·3 

 (1474·4 to 2743·3)   

  Northern Mariana Islands 
0·779 

 (0·624 to 0·967) 
2575·8 

 (2094·7 to 3173)   

  Palau 
0·263 

 (0·198 to 0·339) 
1930 

 (1469·1 to 2491·1)   

  Papua New Guinea 
32·1 

 (25·9 to 40·6) 
750·7 

 (595·8 to 926·7)   

  Samoa 
2·2 

 (1·53 to 3) 
1976·2 

 (1379·9 to 2707·3)   

  Solomon Islands 
5·89 

 (4·56 to 7·81) 
1670·3 

 (1337·9 to 2165·6)   

  Tokelau 
0·0169 

 (0·0119 to 0·0223) 
1505·8 

 (1061·9 to 1986·9)   

  Tonga 
1·28 

 (0·732 to 1·91) 
2380·7 

 (1361·6 to 3534·2)   

  Tuvalu 
0·201 

 (0·13 to 0·273) 
3507 

 (2259·8 to 4757)   

  Vanuatu 
1·9 

 (1·33 to 2·93) 
1314·7 

 (929·7 to 2012·1)   

  Southeast Asia 
5780 

 (4950 to 6790) 
1235·7 

 (1066·4 to 1454·6)   

  Cambodia 
73·2 

 (58·6 to 93·8) 
775 

 (617 to 985)   

  Indonesia 
2150 

 (1640 to 2670) 
1146·2 

 (880 to 1427)   

  Laos 
76·1 

 (59·6 to 97·4) 
2054·8 

 (1618·6 to 2615·8)   

  Malaysia 
248 

 (202 to 289) 
1196·2 

 (968·5 to 1391·3)   

  Maldives 
3·65 

 (2·85 to 4·36) 
1739·9 

 (1367·9 to 2055·7)   
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  Mauritius 
33·4 

 (31·3 to 35·8) 
2965·9 

 (2781·6 to 3162·6)   

  Myanmar 
521 

 (387 to 675) 
1533·3 

 (1138·7 to 1998·4)   

  Philippines 
977 

 (824 to 1140) 
1660·1 

 (1404·7 to 1935·4)   

  Seychelles 
1·36 

 (1·07 to 1·73) 
1717·7 

 (1358·7 to 2184·3)   

  Sri Lanka 
217 

 (171 to 267) 
1192·8 

 (938·7 to 1461·1)   

  Thailand 
852 

 (716 to 1030) 
1250·4 

 (1052·4 to 1510)   

  Timor-Leste 
9·1 

 (6·71 to 12·6) 
1435 

 (1065·9 to 1970·2)   

  Viet Nam 
611 

 (429 to 817) 
849·1 

 (593 to 1145·5)   

  Sub-Saharan Africa 
5790 

 (4620 to 7030) 
1408·6 

 (1127·4 to 1714·8)   

  Central sub-Saharan Africa 
668 

 (495 to 850) 
1362·2 

 (1021·8 to 1725·4)   

  Angola 
133 

 (100 to 170) 
1177·9 

 (901·6 to 1477·1)   

  Central African Republic 
23·9 

 (16·7 to 32·9) 
1164·5 

 (828·3 to 1567·4)   

  Congo (Brazzaville) 
29·1 

 (20 to 40·1) 
1418·9 

 (983·1 to 1911)   

  DR Congo 
459 

 (331 to 602) 
1417·8 

 (1031·5 to 1849·8)   

  Equatorial Guinea 
8·61 

 (5·48 to 12·1) 
1752·3 

 (1149·8 to 2353·8)   

  Gabon 
15·3 

 (7·75 to 23) 
1768·5 

 (918·5 to 2636·5)   

  Eastern sub-Saharan Africa 
2280 

 (1780 to 2790) 
1459·4 

 (1148·1 to 1800·8)   

  Burundi 
54·9 

 (39 to 77·7) 
1241·7 

 (877 to 1727·2)   

  Comoros 
2·74 

 (2·04 to 3·43) 
694 

 (514·4 to 871·9)   

  Djibouti 
6·16 

 (4·61 to 8·06) 
1077·3 

 (817·1 to 1393·4)   

  Eritrea 
38·4 

 (26·7 to 53·5) 
1271·5 

 (896·1 to 1758·7)   

  Ethiopia 
702 

 (551 to 890) 
1633·5 

 (1293·3 to 2090·3)   

  Kenya 
393 

 (283 to 509) 
1899 

 (1371·2 to 2430·8)   

  Madagascar 
142 

 (101 to 195) 
1535·5 

 (1115·5 to 2103·1)   

  Malawi 
95·9 

 (73·7 to 120) 
1461·7 

 (1120·3 to 1826·4)   

  Mozambique 
81·9 

 (59·8 to 110) 
855·9 

 (653 to 1146·8)   

  Rwanda 
86·8 

 (63·2 to 110) 
1642·3 

 (1212·9 to 2072·8)   

  Somalia 
67 

 (46·1 to 89·4) 
983·4 

 (678·6 to 1300·3)   



50 
 

  South Sudan 
68·5 

 (52·6 to 87·8) 
1995·3 

 (1549·9 to 2581·1)   

  Uganda 
230 

 (177 to 298) 
1645·2 

 (1270·4 to 2120·2)   

  Tanzania 
199 

 (150 to 247) 
906·8 

 (689·4 to 1141·8)   

  Zambia 
106 

 (80·3 to 139) 
1742·8 

 (1312·4 to 2234·1)   

  Southern sub-Saharan Africa 
503 

 (414 to 597) 
1122 

 (921·9 to 1341)   

  Botswana 
7·56 

 (5·83 to 9·65) 
655·3 

 (505·4 to 842·7)   

  Eswatini 
7·23 

 (4·63 to 9·97) 
1344·6 

 (874·8 to 1830·7)   

  Lesotho 
10·9 

 (8·41 to 14) 
1272 

 (978·8 to 1626·9)   

  Namibia 
11·2 

 (8·65 to 15·5) 
877 

 (686 to 1211·3)   

  South Africa 
419 

 (343 to 504) 
1198·1 

 (978·9 to 1439·9)   

  Zimbabwe 
47 

 (35·8 to 61·5) 
776·6 

 (595·8 to 1009·5)   

  Western sub-Saharan Africa 
2340 

 (1810 to 2980) 
1453·7 

 (1129·7 to 1829)   

  Benin 
49·5 

 (36·5 to 61·8) 
1111·9 

 (830 to 1376·2)   

  Burkina Faso 
93·2 

 (73·1 to 117) 
1219·7 

 (953·4 to 1531·4)   

  Cabo Verde 
2·4 

 (1·73 to 3·16) 
820·9 

 (599·7 to 1070·3)   

  Cameroon 
226 

 (148 to 306) 
2157·1 

 (1445·3 to 2869·9)   

  Chad 
69·4 

 (51·1 to 92·4) 
1423·3 

 (1057·3 to 1881·9)   

  Côte d'Ivoire 
153 

 (112 to 200) 
1385 

 (1015·7 to 1784·9)   

  The Gambia 
8·96 

 (6·72 to 11·1) 
1077·3 

 (817·4 to 1346·8)   

  Ghana 
228 

 (171 to 296) 
1723·8 

 (1288·6 to 2211·9)   

  Guinea 
58·8 

 (46·2 to 73·4) 
1295·2 

 (1017·9 to 1636)   

  Guinea-Bissau 
11·1 

 (8·07 to 14) 
1643·6 

 (1188·7 to 2035·2)   

  Liberia 
45·3 

 (29·6 to 61·5) 
2110·1 

 (1368·8 to 2901·3)   

  Mali 
80·6 

 (60·9 to 103) 
1114·7 

 (852·4 to 1427·7)   

  Mauritania 
27·6 

 (18·6 to 35·9) 
1717·4 

 (1171 to 2236·6)   

  Niger 
70·2 

 (47·9 to 99·6) 
1115·8 

 (783·7 to 1586·9)   

  Nigeria 
1070 

 (822 to 1390) 
1463·8 

 (1115·4 to 1930·2)   

  São Tomé and Príncipe 
1·25 

 (0·924 to 1·57) 
1368·7 

 (1022·3 to 1702·4)   
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  Senegal 
61·6 

 (47 to 80·3) 
972·5 

 (733·4 to 1276·5)   

  Sierra Leone 
46·6 

 (36 to 57·4) 
1609·2 

 (1256·7 to 1992·3)   

  Togo 
41·2 

 (31·2 to 52·9) 
1299·9 

 (994·2 to 1648·3)   
         

 

Table S17. Global Burden of Disease 2023 location hierarchy  

Location Level 

Global 0 

Low SDI 1 

Low-middle SDI 1 

Middle SDI 1 

High-middle SDI 1 

High SDI 1 

Central Europe, Eastern Europe, and Central Asia 1 

Central Asia 2 

Armenia 3 

Azerbaijan 3 

Georgia 3 

Kazakhstan 3 

Kyrgyzstan 3 

Mongolia 3 

Tajikistan 3 

Turkmenistan 3 

Uzbekistan 3 

Central Europe 2 

Albania 3 

Bosnia and Herzegovina 3 

Bulgaria 3 
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Croatia 3 

Czechia 3 

Hungary 3 

Montenegro 3 

North Macedonia 3 

Poland 3 

Romania 3 

Serbia 3 

Slovakia 3 

Slovenia 3 

Eastern Europe 2 

Belarus 3 

Estonia 3 

Latvia 3 

Lithuania 3 

Moldova 3 

Russia 3 

Ukraine 3 

High income 1 

Australasia 2 

Australia 3 

New Zealand 3 

High-income Asia Pacific 2 

Brunei 3 

Japan 3 

Singapore 3 

South Korea 3 
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High-income North America 2 

Canada 3 

Greenland 3 

USA 3 

Southern Latin America 2 

Argentina 3 

Chile 3 

Uruguay 3 

Western Europe 2 

Andorra 3 

Austria 3 

Belgium 3 

Cyprus 3 

Denmark 3 

Finland 3 

France 3 

Germany 3 

Greece 3 

Iceland 3 

Ireland 3 

Israel 3 

Italy 
3 

Luxembourg 3 

Malta 3 

Monaco 3 

Netherlands 3 

Norway 3 
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Portugal 3 

San Marino 3 

Spain 3 

Sweden 3 

Switzerland 3 

UK 3 

Latin America and Caribbean 1 

Andean Latin America 2 

Bolivia 3 

Ecuador 3 

Peru 3 

Caribbean 2 

Antigua and Barbuda 3 

Barbados 3 

Belize 3 

Bermuda 3 

The Bahamas 3 

Cuba 3 

Dominica 3 

Dominican Republic 3 

Grenada 3 

Guyana 3 

Haiti 3 

Jamaica 3 

Puerto Rico 3 

Saint Kitts and Nevis 3 

Saint Lucia 3 
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Saint Vincent and the Grenadines 3 

Suriname 3 

Trinidad and Tobago 3 

Virgin Islands 3 

Central Latin America 2 

Venezuela 3 

Colombia 3 

Costa Rica 3 

El Salvador 3 

Guatemala 3 

Honduras 3 

Mexico 3 

Nicaragua 3 

Panama 3 

Tropical Latin America 2 

Brazil 3 

Paraguay 3 

North Africa and Middle East 1 

North Africa and Middle East 2 

Afghanistan 3 

Algeria 3 

Bahrain 3 

Egypt 3 

Iraq 3 

Iran 3 

Jordan 3 

Kuwait 3 
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Lebanon 3 

Libya 3 

Morocco 3 

Palestine 3 

Oman 3 

Qatar 3 

Saudi Arabia 3 

Sudan 3 

Syria 3 

Tunisia 3 

Türkiye 3 

United Arab Emirates 3 

Yemen 3 

South Asia 1 

South Asia 2 

Bangladesh 3 

Bhutan 3 

India 3 

Nepal 3 

Pakistan 3 

Southeast Asia, East Asia, and Oceania 1 

East Asia 2 

China 3 

North Korea 3 

Taiwan (Province of China) 3 

Oceania 2 

American Samoa 3 
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Cook Islands 3 

Federated States of Micronesia 3 

Fiji 3 

Guam 3 

Kiribati 3 

Marshall Islands 3 

Nauru 3 

Niue 3 

Northern Mariana Islands 3 

Palau 3 

Papua New Guinea 3 

Samoa 3 

Solomon Islands 3 

Tokelau 3 

Tonga 3 

Tuvalu 3 

Vanuatu 3 

Southeast Asia 2 

Cambodia 3 

Indonesia 3 

Laos 3 

Malaysia 3 

Maldives 3 

Mauritius 3 

Myanmar 3 

Philippines 3 

Sri Lanka 3 
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Seychelles 3 

Thailand 3 

Timor-Leste 3 

Vietnam  3 

Sub-Saharan Africa 1 

Central sub-Saharan Africa 2 

Angola 3 

Central African Republic 3 

Congo (Brazzaville) 3 

DR Congo 3 

Equatorial Guinea 3 

Gabon 3 

Eastern sub-Saharan Africa 2 

Burundi 3 

Comoros 3 

Djibouti 3 

Eritrea 3 

Ethiopia 3 

Kenya 3 

Madagascar 3 

Malawi 3 

Mozambique 3 

Rwanda 3 

Somalia 3 

South Sudan 3 

Tanzania 3 

Uganda 3 
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Zambia 3 

Southern sub-Saharan Africa 2 

Botswana 3 

Eswatini 3 

Lesotho 3 

Namibia 3 

South Africa 3 

Zimbabwe 3 

Western sub-Saharan Africa 2 

Benin 3 

Burkina Faso 3 

Cameroon 3 

Cape Verde 3 

Chad 3 

Côte d'Ivoire 3 

The Gambia 3 

Ghana 3 

Guinea 3 

Guinea-Bissau 3 

Liberia 3 

Mali 3 

Mauritania 3 

Niger 3 

Nigeria 3 

São Tomé and Príncipe 3 

Senegal 3 

Sierra Leone 3 
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Togo 3 
 

Table S18. Locations by Socio-Demographic Index (SDI) quintiles, GBD 2023 
These SDI quintile groupings are applied from 1990 to 2023. Note that GBD groups locations into SDI quintiles at the most detailed 
location level that GBD estimates, so it is possible that a national locations with subnational estimates could have subnationals in 
different quintiles. This is reflected in the below table.   

Location Country (if subnational) SDI quintile 

American Samoa   High SDI 

Andorra   High SDI 

Antigua and Barbuda   High SDI 

Argentina   High SDI 

Australia   High SDI 

Austria   High SDI 

Bahrain   High SDI 

Barbados   High SDI 

Beijing China High SDI 

Belarus   High SDI 

Belgium   High SDI 

Bermuda   High SDI 

Brunei   High SDI 

Bulgaria   High SDI 

Canada   High SDI 

Chile   High SDI 

Cook Islands   High SDI 

Croatia   High SDI 

Cyprus   High SDI 

Czechia   High SDI 

Denmark   High SDI 

Distrito Federal Brazil High SDI 

Dominica   High SDI 

East Kalimantan Indonesia High SDI 

Estonia   High SDI 

Finland   High SDI 

France   High SDI 

Fujian China High SDI 

Georgia   High SDI 

Germany   High SDI 

Greece   High SDI 

Greenland   High SDI 

Guam   High SDI 

Guangdong China High SDI 

Hainan China High SDI 

Heilongjiang China High SDI 

Himachal Pradesh, Urban India High SDI 

Hong Kong Special Administrative Region of China China High SDI 



61 
 

Hubei China High SDI 

Hungary   High SDI 

Iceland   High SDI 

Inner Mongolia China High SDI 

Ireland   High SDI 

Israel   High SDI 

Italy   High SDI 

Jakarta Indonesia High SDI 

Japan   High SDI 

Jiangsu China High SDI 

Jilin China High SDI 

Jordan   High SDI 

Kazakhstan   High SDI 

Kuwait   High SDI 

Latvia   High SDI 

Lebanon   High SDI 

Liaoning China High SDI 

Libya   High SDI 

Lithuania   High SDI 

Luxembourg   High SDI 

Macao Special Administrative Region of China China High SDI 

Malaysia   High SDI 

Malta   High SDI 

Mauritius   High SDI 

Meghalaya, Urban India High SDI 

Moldova   High SDI 

Monaco   High SDI 

Montenegro   High SDI 

Netherlands   High SDI 

New Zealand   High SDI 

Niue   High SDI 

North Macedonia   High SDI 

Northern Mariana Islands   High SDI 

Norway   High SDI 

Oman   High SDI 

Palau   High SDI 

Poland   High SDI 

Portugal   High SDI 

Puerto Rico   High SDI 

Qatar   High SDI 

Riau Islands Indonesia High SDI 

Rio de Janeiro Brazil High SDI 

Romania   High SDI 

Russia   High SDI 

Saint Kitts and Nevis   High SDI 

San Marino   High SDI 
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Santa Catarina Brazil High SDI 

Saudi Arabia   High SDI 

Serbia   High SDI 

Seychelles   High SDI 

Shandong China High SDI 

Shanghai China High SDI 

Shanxi China High SDI 

Singapore   High SDI 

Sío Paulo Brazil High SDI 

Slovakia   High SDI 

Slovenia   High SDI 

South Korea   High SDI 

Spain   High SDI 

Sri Lanka   High SDI 

Switzerland   High SDI 

Taiwan   High SDI 

The Bahamas   High SDI 

Tianjin China High SDI 

Tokelau   High SDI 

Trinidad and Tobago   High SDI 

Türkiye   High SDI 

Ukraine   High SDI 

United Arab Emirates   High SDI 

United Kingdom   High SDI 

Uruguay   High SDI 

USA   High SDI 

Uttarakhand, Urban India High SDI 

Virgin Islands   High SDI 

Xinjiang China High SDI 

Zhejiang China High SDI 

Aceh Indonesia High-middle SDI 

Albania   High-middle SDI 

Anhui China High-middle SDI 

Armenia   High-middle SDI 

Arunachal Pradesh, Urban India High-middle SDI 

Assam, Urban India High-middle SDI 

Azerbaijan   High-middle SDI 

Bosnia and Herzegovina   High-middle SDI 

Botswana   High-middle SDI 

Chhattisgarh, Urban India High-middle SDI 

Chongqing China High-middle SDI 

Colombia   High-middle SDI 

Costa Rica   High-middle SDI 

Cuba   High-middle SDI 

Delhi, Urban India High-middle SDI 

Ecuador   High-middle SDI 
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Espírito Santo  Brazil High-middle SDI 

Fiji   High-middle SDI 

Goa, Urban India High-middle SDI 

Goiás Brazil High-middle SDI 

Grenada   High-middle SDI 

Guangxi China High-middle SDI 

Gujarat, Urban India High-middle SDI 

Guyana   High-middle SDI 

Haryana, Urban India High-middle SDI 

Hebei China High-middle SDI 

Henan China High-middle SDI 

Hunan China High-middle SDI 

Iran   High-middle SDI 

Islamabad Capital Territory Pakistan High-middle SDI 

Jamaica   High-middle SDI 

Jammu & Kashmir and Ladakh, Urban India High-middle SDI 

Jharkhand, Urban India High-middle SDI 

Jiangxi China High-middle SDI 

Karnataka, Urban India High-middle SDI 

Kerala, Urban India High-middle SDI 

Lagos Nigeria High-middle SDI 

Madhya Pradesh, Urban India High-middle SDI 

Maharashtra, Urban India High-middle SDI 

Manipur, Urban India High-middle SDI 

Mato Grosso Brazil High-middle SDI 

Mato Grosso do Sul Brazil High-middle SDI 

Mexico   High-middle SDI 

Minas Gerais Brazil High-middle SDI 

Mizoram, Urban India High-middle SDI 

Nagaland, Urban India High-middle SDI 

Ningxia China High-middle SDI 

North Kalimantan Indonesia High-middle SDI 

North Sulawesi Indonesia High-middle SDI 

North Sumatra Indonesia High-middle SDI 

Odisha, Urban India High-middle SDI 

Other Union Territories, Urban India High-middle SDI 

Panama   High-middle SDI 

Paraná Brazil High-middle SDI 

Peru   High-middle SDI 

Punjab, Urban India High-middle SDI 

Rajasthan, Urban India High-middle SDI 

Riau Indonesia High-middle SDI 

Rio Grande do Sul Brazil High-middle SDI 

Saint Lucia   High-middle SDI 

Shaanxi China High-middle SDI 

Sichuan China High-middle SDI 
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South Africa   High-middle SDI 

Tamil Nadu, Urban India High-middle SDI 

Telangana, Urban India High-middle SDI 

Thailand   High-middle SDI 

Tunisia   High-middle SDI 

Turkmenistan   High-middle SDI 

Uttar Pradesh, Urban India High-middle SDI 

West Bengal, Urban India High-middle SDI 

West Papua Indonesia High-middle SDI 

West Sumatra Indonesia High-middle SDI 

Yogyakarta Indonesia High-middle SDI 

Abia Nigeria Middle SDI 

Algeria   Middle SDI 

Amapá Brazil Middle SDI 

Amazonas Brazil Middle SDI 

Anambra Nigeria Middle SDI 

Andhra Pradesh, Urban India Middle SDI 

Bahia Brazil Middle SDI 

Bali Indonesia Middle SDI 

Bangka-Belitung Islands Indonesia Middle SDI 

Banten Indonesia Middle SDI 

Bengkulu Indonesia Middle SDI 

Bihar, Urban India Middle SDI 

Bolivia   Middle SDI 

Ceará Brazil Middle SDI 

Central Java Indonesia Middle SDI 

Central Kalimantan Indonesia Middle SDI 

Central Sulawesi Indonesia Middle SDI 

Delhi, Rural India Middle SDI 

Dominican Republic   Middle SDI 

East Java Indonesia Middle SDI 

Egypt   Middle SDI 

Equatorial Guinea   Middle SDI 

Gabon   Middle SDI 

Gansu China Middle SDI 

Goa, Rural India Middle SDI 

Gorontalo Indonesia Middle SDI 

Guizhou China Middle SDI 

Himachal Pradesh, Rural India Middle SDI 

Imo Nigeria Middle SDI 

Iraq   Middle SDI 

Jambi Indonesia Middle SDI 

Kerala, Rural India Middle SDI 

Lampung Indonesia Middle SDI 

Maldives   Middle SDI 

Maluku Indonesia Middle SDI 
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Mongolia   Middle SDI 

North Maluku Indonesia Middle SDI 

Palestine   Middle SDI 

Papua Indonesia Middle SDI 

Paraguay   Middle SDI 

Pará Brazil Middle SDI 

Pernambuco Brazil Middle SDI 

Philippines   Middle SDI 

Qinghai China Middle SDI 

Rio Grande do Norte Brazil Middle SDI 

Rivers Nigeria Middle SDI 

Rondônia Brazil Middle SDI 

Roraima Brazil Middle SDI 

Saint Vincent and the Grenadines   Middle SDI 

Sergipe Brazil Middle SDI 

Sikkim, Urban India Middle SDI 

South Kalimantan Indonesia Middle SDI 

South Sulawesi Indonesia Middle SDI 

South Sumatra Indonesia Middle SDI 

Southeast Sulawesi Indonesia Middle SDI 

Suriname   Middle SDI 

Tocantins Brazil Middle SDI 

Tonga   Middle SDI 

Tripura, Urban India Middle SDI 

Uzbekistan   Middle SDI 

Viet Nam   Middle SDI 

West Java Indonesia Middle SDI 

West Sulawesi Indonesia Middle SDI 

Yunnan China Middle SDI 

Acre Brazil Low-middle SDI 

Akwa Ibom Nigeria Low-middle SDI 

Alagoas Brazil Low-middle SDI 

Arunachal Pradesh, Rural India Low-middle SDI 

Assam, Rural India Low-middle SDI 

Azad Jammu & Kashmir Pakistan Low-middle SDI 

Bayelsa Nigeria Low-middle SDI 

Belize   Low-middle SDI 

Cabo Verde   Low-middle SDI 

Congo (Brazzaville)   Low-middle SDI 

Cross River Nigeria Low-middle SDI 

Delta Nigeria Low-middle SDI 

East Nusa Tenggara Indonesia Low-middle SDI 

Ebonyi Nigeria Low-middle SDI 

Edo Nigeria Low-middle SDI 

Ekiti Nigeria Low-middle SDI 

El Salvador   Low-middle SDI 
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Enugu Nigeria Low-middle SDI 

Eswatini   Low-middle SDI 

FCT (Abuja) Nigeria Low-middle SDI 

Federated States of Micronesia   Low-middle SDI 

Ghana   Low-middle SDI 

Guatemala   Low-middle SDI 

Gujarat, Rural India Low-middle SDI 

Haryana, Rural India Low-middle SDI 

Jammu & Kashmir and Ladakh, Rural India Low-middle SDI 

Karnataka, Rural India Low-middle SDI 

Kenya   Low-middle SDI 

Kiribati   Low-middle SDI 

Kogi Nigeria Low-middle SDI 

Kwara Nigeria Low-middle SDI 

Kyrgyzstan   Low-middle SDI 

Maharashtra, Rural India Low-middle SDI 

Manipur, Rural India Low-middle SDI 

Maranhío Brazil Low-middle SDI 

Marshall Islands   Low-middle SDI 

Meghalaya, Rural India Low-middle SDI 

Mizoram, Rural India Low-middle SDI 

Morocco   Low-middle SDI 

Myanmar   Low-middle SDI 

Nagaland, Rural India Low-middle SDI 

Namibia   Low-middle SDI 

Nauru   Low-middle SDI 

Nicaragua   Low-middle SDI 

North Korea   Low-middle SDI 

Odisha, Rural India Low-middle SDI 

Ogun Nigeria Low-middle SDI 

Ondo Nigeria Low-middle SDI 

Osun Nigeria Low-middle SDI 

Other Union Territories, Rural India Low-middle SDI 

Oyo Nigeria Low-middle SDI 

Paraíba Brazil Low-middle SDI 

Piaui Brazil Low-middle SDI 

Plateau Nigeria Low-middle SDI 

Punjab Pakistan Low-middle SDI 

Punjab, Rural India Low-middle SDI 

Samoa   Low-middle SDI 

Sikkim, Rural India Low-middle SDI 

Sudan   Low-middle SDI 

Syria   Low-middle SDI 

Tajikistan   Low-middle SDI 

Tamil Nadu, Rural India Low-middle SDI 

Tripura, Rural India Low-middle SDI 
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Tuvalu   Low-middle SDI 

Uttar Pradesh, Rural India Low-middle SDI 

Uttarakhand, Rural India Low-middle SDI 

Venezuela   Low-middle SDI 

West Bengal, Rural India Low-middle SDI 

West Kalimantan Indonesia Low-middle SDI 

West Nusa Tenggara Indonesia Low-middle SDI 

Adamawa Nigeria Low SDI 

Afghanistan   Low SDI 

Andhra Pradesh, Rural India Low SDI 

Angola   Low SDI 

Balochistan Pakistan Low SDI 

Bangladesh   Low SDI 

Bauchi Nigeria Low SDI 

Benin   Low SDI 

Benue Nigeria Low SDI 

Bhutan   Low SDI 

Bihar, Rural India Low SDI 

Borno Nigeria Low SDI 

Burkina Faso   Low SDI 

Burundi   Low SDI 

Cambodia   Low SDI 

Cameroon   Low SDI 

Central African Republic   Low SDI 

Chad   Low SDI 

Chhattisgarh, Rural India Low SDI 

Côte d'Ivoire   Low SDI 

Comoros   Low SDI 

Djibouti   Low SDI 

DR Congo   Low SDI 

Eritrea   Low SDI 

Ethiopia   Low SDI 

Gilgit-Baltistan Pakistan Low SDI 

Gombe Nigeria Low SDI 

Guinea   Low SDI 

Guinea-Bissau   Low SDI 

Haiti   Low SDI 

Honduras   Low SDI 

Jharkhand, Rural India Low SDI 

Jigawa Nigeria Low SDI 

Kaduna Nigeria Low SDI 

Kano Nigeria Low SDI 

Katsina Nigeria Low SDI 

Kebbi Nigeria Low SDI 

Khyber Pakhtunkhwa Pakistan Low SDI 

Laos   Low SDI 
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Lesotho   Low SDI 

Liberia   Low SDI 

Madagascar   Low SDI 

Madhya Pradesh, Rural India Low SDI 

Malawi   Low SDI 

Mali   Low SDI 

Mauritania   Low SDI 

Mozambique   Low SDI 

Nasarawa Nigeria Low SDI 

Nepal   Low SDI 

Niger   Low SDI 

Niger Nigeria Low SDI 

Papua New Guinea   Low SDI 

Rajasthan, Rural India Low SDI 

Rwanda   Low SDI 

Senegal   Low SDI 

Sierra Leone   Low SDI 

Sindh Pakistan Low SDI 

São Tomé and Príncipe   Low SDI 

Sokoto Nigeria Low SDI 

Solomon Islands   Low SDI 

Somalia   Low SDI 

South Sudan   Low SDI 

Tanzania   Low SDI 

Taraba Nigeria Low SDI 

Telangana, Rural India Low SDI 

The Gambia   Low SDI 

Tibet China Low SDI 

Timor-Leste   Low SDI 

Togo   Low SDI 

Uganda   Low SDI 

Vanuatu   Low SDI 

Yemen   Low SDI 

Yobe Nigeria Low SDI 

Zambia   Low SDI 

Zamfara Nigeria Low SDI 

Zimbabwe   Low SDI 
 

Table S19. Data input citations for GBD 2023 CKD (A) cause of death and (B) nonfatal estimation 
A. Cause of death 

Title Citation 
Adult mortality in sub-Saharan Africa: 
cross-sectional study of causes of death 
in Zambia 

Chisumpa VH, Odimegwu CO, Saikia N. Adult mortality in sub-Saharan Africa: cross-sectional study of causes of 
death in Zambia. Trop Med Int Health. 2019; 24(10): 1208-20. 

Albania Vital Registration  - Deaths 
1987 ICD9 Albania Vital Registration - Deaths 1987 ICD9. 
Albania Vital Registration  - Deaths 
1988 ICD9 Albania Vital Registration - Deaths 1988 ICD9. 
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Albania Vital Registration  - Deaths 
1989 ICD9 Albania Vital Registration - Deaths 1989 ICD9. 
Albania Vital Registration  - Deaths 
1992 ICD9 Albania Vital Registration - Deaths 1992 ICD9. 
Albania Vital Registration  - Deaths 
1993 ICD9 Albania Vital Registration - Deaths 1993 ICD9. 
Albania Vital Registration  - Deaths 
1994 ICD9 Albania Vital Registration - Deaths 1994 ICD9. 
Albania Vital Registration  - Deaths 
1995 ICD9 Albania Vital Registration - Deaths 1995 ICD9. 
Albania Vital Registration  - Deaths 
1996 ICD9 Albania Vital Registration - Deaths 1996 ICD9. 
Albania Vital Registration  - Deaths 
1997 ICD9 Albania Vital Registration - Deaths 1997 ICD9. 
Albania Vital Registration  - Deaths 
1998 ICD9 Albania Vital Registration - Deaths 1998 ICD9. 
Albania Vital Registration  - Deaths 
1999 ICD9 Albania Vital Registration - Deaths 1999 ICD9. 
Albania Vital Registration  - Deaths 
2000 ICD9 Albania Vital Registration - Deaths 2000 ICD9. 
Albania Vital Registration  - Deaths 
2001 ICD9 Albania Vital Registration - Deaths 2001 ICD9. 
Albania Vital Registration  - Deaths 
2002 ICD9 Albania Vital Registration - Deaths 2002 ICD9. 
Albania Vital Registration  - Deaths 
2003 ICD9 Albania Vital Registration - Deaths 2003 ICD9. 
Albania Vital Registration  - Deaths 
2004 ICD9 Albania Vital Registration - Deaths 2004 ICD9. 
Albania Vital Registration - Deaths 
2005 ICD9 Albania Vital Registration - Deaths 2005 ICD9. 
Albania Vital Registration - Deaths 
2006 ICD9 Albania Vital Registration - Deaths 2006 ICD9. 
Albania Vital Registration - Deaths 
2007 ICD9 Albania Vital Registration - Deaths 2007 ICD9. 
Albania Vital Registration - Deaths 
2008 ICD9 Albania Vital Registration - Deaths 2008 ICD9. 
Albania Vital Registration - Deaths 
2009 ICD9 Albania Vital Registration - Deaths 2009 ICD9. 
Albania Vital Registration - Deaths 
2010 ICD9 Albania Vital Registration - Deaths 2010 ICD9. 

American Samoa NVSS Custom 
Mortality Data 2005 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2005. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2006 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2006. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2007 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2007. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2008 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2008. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2009 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2009. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2010 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2010. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2011 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2011. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2012 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2012. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2013 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2013. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2014 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2014. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2015 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2015. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 
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American Samoa NVSS Custom 
Mortality Data 2016 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2016. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Custom 
Mortality Data 2017 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Custom 
Mortality Data 2017. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Mortality Data 
1997 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 1997 - NBER. Hyattsville, United States: National Center for Health Statistics, Centers for Disease Control and 
Prevention. 

American Samoa NVSS Mortality Data 
1998 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 1998 - NBER. Hyattsville, United States: National Center for Health Statistics, Centers for Disease Control and 
Prevention. 

American Samoa NVSS Mortality Data 
1999 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 1999 - NBER. Hyattsville, United States: National Center for Health Statistics, Centers for Disease Control and 
Prevention. 

American Samoa NVSS Mortality Data 
2000 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 2000 - NBER. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Mortality Data 
2001 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 2001 - NBER. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Mortality Data 
2002 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 2002 - NBER. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Mortality Data 
2003 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 2003 - NBER. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

American Samoa NVSS Mortality Data 
2004 - NBER 

National Center for Health Statistics, Centers for Disease Control and Prevention. American Samoa NVSS Mortality 
Data 2004 - NBER. Hyattsville, United States of America: National Center for Health Statistics, Centers for Disease 
Control and Prevention. 

Andorra Vital Registration - Deaths 
2011 ICD10 Andorra Vital Registration - Deaths 2011 ICD10. 
Andorra Vital Registration - Deaths 
2012 ICD10 Andorra Vital Registration - Deaths 2012 ICD10. 
Andorra Vital Registration - Deaths 
2013 ICD10 Andorra Vital Registration - Deaths 2013 ICD10. 
Andorra Vital Registration - Deaths 
2014 ICD10 Andorra Vital Registration - Deaths 2014 ICD10. 
Andorra Vital Registration - Deaths 
2015 ICD10 Andorra Vital Registration - Deaths 2015 ICD10. 
Andorra Vital Registration - Deaths 
2016 ICD10 Andorra Vital Registration - Deaths 2016 ICD10. 
Andorra Vital Registration - Deaths 
2017 ICD10 Andorra Vital Registration - Deaths 2017 ICD10. 
Andorra Vital Registration - Deaths 
2018 ICD10 Andorra Vital Registration - Deaths 2018 ICD10. 
Andorra Vital Registration - Deaths 
2019 ICD10 Andorra Vital Registration - Deaths 2019 ICD10. 
Andorra Vital Registration - Deaths 
2020 ICD10 Andorra Vital Registration - Deaths 2020 ICD10. 
Angola - Dande Health and 
Demographic Surveillance System Health Research Centre of Angola. Angola - Dande Health and Demographic Surveillance System. 
Antigua and Barbuda Vital Registration  
- Deaths 1983 ICD9 Antigua and Barbuda Vital Registration - Deaths 1983 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1986 ICD9 Antigua and Barbuda Vital Registration - Deaths 1986 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1987 ICD9 Antigua and Barbuda Vital Registration - Deaths 1987 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1988 ICD9 Antigua and Barbuda Vital Registration - Deaths 1988 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1989 ICD9 Antigua and Barbuda Vital Registration - Deaths 1989 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1990 ICD9 Antigua and Barbuda Vital Registration - Deaths 1990 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1991 ICD9 Antigua and Barbuda Vital Registration - Deaths 1991 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1992 ICD9 Antigua and Barbuda Vital Registration - Deaths 1992 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1993 ICD9 Antigua and Barbuda Vital Registration - Deaths 1993 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1994 ICD9 Antigua and Barbuda Vital Registration - Deaths 1994 ICD9. 
Antigua and Barbuda Vital Registration  
- Deaths 1995 ICD9 Antigua and Barbuda Vital Registration - Deaths 1995 ICD9. 
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Antigua and Barbuda Vital Registration  
- Deaths 2000 ICD10 Antigua and Barbuda Vital Registration - Deaths 2000 ICD10. 
Antigua and Barbuda Vital Registration  
- Deaths 2001 ICD10 Antigua and Barbuda Vital Registration - Deaths 2001 ICD10. 
Antigua and Barbuda Vital Registration  
- Deaths 2002 ICD10 Antigua and Barbuda Vital Registration - Deaths 2002 ICD10. 
Antigua and Barbuda Vital Registration  
- Deaths 2003 ICD10 Antigua and Barbuda Vital Registration - Deaths 2003 ICD10. 
Antigua and Barbuda Vital Registration  
- Deaths 2004 ICD10 Antigua and Barbuda Vital Registration - Deaths 2004 ICD10. 
Antigua and Barbuda Vital Registration  
- Deaths 2005 ICD10 Antigua and Barbuda Vital Registration - Deaths 2005 ICD10. 
Antigua and Barbuda Vital Registration  
- Deaths 2006 ICD10 Antigua and Barbuda Vital Registration - Deaths 2006 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 1985 ICD9 Antigua and Barbuda Vital Registration - Deaths 1985 ICD9. 
Antigua and Barbuda Vital Registration 
- Deaths 2007 ICD10 Antigua and Barbuda Vital Registration - Deaths 2007 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2008 ICD10 Antigua and Barbuda Vital Registration - Deaths 2008 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2009 ICD10 Antigua and Barbuda Vital Registration - Deaths 2009 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2010 ICD10 Antigua and Barbuda Vital Registration - Deaths 2010 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2011 ICD10 Antigua and Barbuda Vital Registration - Deaths 2011 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2012 ICD10 Antigua and Barbuda Vital Registration - Deaths 2012 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2013 ICD10 Antigua and Barbuda Vital Registration - Deaths 2013 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2014 ICD10 Antigua and Barbuda Vital Registration - Deaths 2014 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2015 ICD10 Antigua and Barbuda Vital Registration - Deaths 2015 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2016 ICD10 Antigua and Barbuda Vital Registration - Deaths 2016 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2017 ICD10 Antigua and Barbuda Vital Registration - Deaths 2017 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2018 ICD10 Antigua and Barbuda Vital Registration - Deaths 2018 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2019 ICD10 Antigua and Barbuda Vital Registration - Deaths 2019 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2020 ICD10 Antigua and Barbuda Vital Registration - Deaths 2020 ICD10. 
Antigua and Barbuda Vital Registration 
- Deaths 2021 ICD10 Antigua and Barbuda Vital Registration - Deaths 2021 ICD10. 
Application of verbal autopsy in routine 
civil registration in Lusaka District of 
Zambia 

Mapoma CC, Munkombwe B, Mwango C, Bwalya BB, Kalindi A, Gona NP. Application of verbal autopsy in routine 
civil registration in Lusaka District of Zambia. BMC Health Serv Res. 2021; 21(1): 408. 

Argentina Vital Registration  - Deaths 
1980 ICD9 Argentina Vital Registration - Deaths 1980 ICD9. 
Argentina Vital Registration  - Deaths 
1981 ICD9 Argentina Vital Registration - Deaths 1981 ICD9. 
Argentina Vital Registration  - Deaths 
1982 ICD9 Argentina Vital Registration - Deaths 1982 ICD9. 
Argentina Vital Registration  - Deaths 
1983 ICD9 Argentina Vital Registration - Deaths 1983 ICD9. 
Argentina Vital Registration  - Deaths 
1984 ICD9 Argentina Vital Registration - Deaths 1984 ICD9. 
Argentina Vital Registration  - Deaths 
1985 ICD9 Argentina Vital Registration - Deaths 1985 ICD9. 
Argentina Vital Registration  - Deaths 
1986 ICD9 Argentina Vital Registration - Deaths 1986 ICD9. 
Argentina Vital Registration  - Deaths 
1987 ICD9 Argentina Vital Registration - Deaths 1987 ICD9. 
Argentina Vital Registration  - Deaths 
1988 ICD9 Argentina Vital Registration - Deaths 1988 ICD9. 
Argentina Vital Registration  - Deaths 
1989 ICD9 Argentina Vital Registration - Deaths 1989 ICD9. 
Argentina Vital Registration  - Deaths 
1990 ICD9 Argentina Vital Registration - Deaths 1990 ICD9. 
Argentina Vital Registration  - Deaths 
1991 ICD9 Argentina Vital Registration - Deaths 1991 ICD9. 
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Argentina Vital Registration  - Deaths 
1992 ICD9 Argentina Vital Registration - Deaths 1992 ICD9. 
Argentina Vital Registration  - Deaths 
1993 ICD9 Argentina Vital Registration - Deaths 1993 ICD9. 
Argentina Vital Registration  - Deaths 
1994 ICD9 Argentina Vital Registration - Deaths 1994 ICD9. 
Argentina Vital Registration  - Deaths 
1995 ICD9 Argentina Vital Registration - Deaths 1995 ICD9. 
Argentina Vital Registration  - Deaths 
1996 ICD9 Argentina Vital Registration - Deaths 1996 ICD9. 
Argentina Vital Registration  - Deaths 
1997 ICD10 Argentina Vital Registration - Deaths 1997 ICD10. 
Argentina Vital Registration  - Deaths 
1998 ICD10 Argentina Vital Registration - Deaths 1998 ICD10. 
Argentina Vital Registration  - Deaths 
1999 ICD10 Argentina Vital Registration - Deaths 1999 ICD10. 
Argentina Vital Registration  - Deaths 
2000 ICD10 Argentina Vital Registration - Deaths 2000 ICD10. 
Argentina Vital Registration  - Deaths 
2001 ICD10 Argentina Vital Registration - Deaths 2001 ICD10. 
Argentina Vital Registration  - Deaths 
2002 ICD10 Argentina Vital Registration - Deaths 2002 ICD10. 
Argentina Vital Registration  - Deaths 
2003 ICD10 Argentina Vital Registration - Deaths 2003 ICD10. 
Argentina Vital Registration  - Deaths 
2004 ICD10 Argentina Vital Registration - Deaths 2004 ICD10. 
Argentina Vital Registration  - Deaths 
2005 ICD10 Argentina Vital Registration - Deaths 2005 ICD10. 
Argentina Vital Registration  - Deaths 
2006 ICD10 Argentina Vital Registration - Deaths 2006 ICD10. 
Argentina Vital Registration  - Deaths 
2007 ICD10 Argentina Vital Registration - Deaths 2007 ICD10. 
Argentina Vital Registration - Deaths 
2008 ICD10 Argentina Vital Registration - Deaths 2008 ICD10. 
Argentina Vital Registration - Deaths 
2009 ICD10 Argentina Vital Registration - Deaths 2009 ICD10. 
Argentina Vital Registration - Deaths 
2010 ICD10 Argentina Vital Registration - Deaths 2010 ICD10. 
Argentina Vital Registration - Deaths 
2011 ICD10 Argentina Vital Registration - Deaths 2011 ICD10. 
Argentina Vital Registration - Deaths 
2012 ICD10 Argentina Vital Registration - Deaths 2012 ICD10. 
Argentina Vital Registration - Deaths 
2013 ICD10 Argentina Vital Registration - Deaths 2013 ICD10. 
Argentina Vital Registration - Deaths 
2014 ICD10 Argentina Vital Registration - Deaths 2014 ICD10. 
Argentina Vital Registration - Deaths 
2015 ICD10 Argentina Vital Registration - Deaths 2015 ICD10. 
Argentina Vital Registration - Deaths 
2016 ICD10 Argentina Vital Registration - Deaths 2016 ICD10. 
Argentina Vital Registration - Deaths 
2017 ICD10 Argentina Vital Registration - Deaths 2017 ICD10. 
Argentina Vital Registration - Deaths 
2018 ICD10 Argentina Vital Registration - Deaths 2018 ICD10. 
Argentina Vital Registration - Deaths 
2019 ICD10 World Health Organization (WHO). Argentina Vital Registration - Deaths 2019 ICD10. 
Argentina Vital Registration - Deaths 
2020 ICD10 Argentina Vital Registration - Deaths 2020 ICD10. 
Argentina Vital Registration - Deaths 
2021 ICD10 Argentina Vital Registration - Deaths 2021 ICD10. 
Armenia Vital Registration  - Deaths 
2006 ICD10 Armenia Vital Registration - Deaths 2006 ICD10. 
Armenia Vital Registration - Deaths 
2007 ICD10 Armenia Vital Registration - Deaths 2007 ICD10. 
Armenia Vital Registration - Deaths 
2008 ICD10 Armenia Vital Registration - Deaths 2008 ICD10. 
Armenia Vital Registration - Deaths 
2009 ICD10 Armenia Vital Registration - Deaths 2009 ICD10. 
Armenia Vital Registration - Deaths 
2010 ICD10 Armenia Vital Registration - Deaths 2010 ICD10. 
Armenia Vital Registration - Deaths 
2011 ICD10 Armenia Vital Registration - Deaths 2011 ICD10. 
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Armenia Vital Registration - Deaths 
2012 ICD10 Armenia Vital Registration - Deaths 2012 ICD10. 
Armenia Vital Registration - Deaths 
2013 ICD10 Armenia Vital Registration - Deaths 2013 ICD10. 
Armenia Vital Registration - Deaths 
2014 ICD10 Armenia Vital Registration - Deaths 2014 ICD10. 
Armenia Vital Registration - Deaths 
2015 ICD10 Armenia Vital Registration - Deaths 2015 ICD10. 
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