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Extended Data Fig. 4 | Global distributions for dietary iron deficiency in 
individuals aged 15– 49 years. Global maps display the prevalence rate and DALY 
rate (per 100,000 population) for dietary iron deficiency among individuals 
aged 15–49 years, both sexes, in 2021 (a). Global maps show the percent change in 

prevalence rate and DALY rate (per 100,000 population) for the same population 
group from 1990 to 2021 (b). The maps use color gradients to illustrate 
geographical variations, with darker shades representing higher values in (a) or 
larger percent changes in (b).
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Extended Data Fig. 5 | Global distributions for dietary iron deficiency in 
individuals aged 50– 69 years. Global maps display the prevalence rate 
and DALY rate (per 100,000 population) for dietary iron deficiency among 
individuals aged 50–69 years, both sexes, in 2021 (a). Global maps show the 

percent change in prevalence rate and DALY rate (per 100,000 population) for 
the same population group from 1990 to 2021 (b). The maps use color gradients 
to illustrate geographical variations, with darker shades representing higher 
values in (a) or larger percent changes in (b).

http://www.nature.com/naturemedicine
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Extended Data Fig. 6 | Global distributions for dietary iron deficiency in 
individuals aged >70 years. Global maps display the prevalence rate and DALY 
rate (per 100,000 population) for dietary iron deficiency among individuals 
aged > 70 years, both sexes, in 2021 (a). Global maps show the percent change in 

prevalence rate and DALY rate (per 100,000 population) for the same population 
group from 1990 to 2021 (b). The maps use color gradients to illustrate 
geographical variations, with darker shades representing higher values in (a) or 
larger percent changes in (b).

http://www.nature.com/naturemedicine
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Extended Data Fig. 7 | Global distributions for dietary iron deficiency across 
all age groups. Global maps display the all-age prevalence rate and DALY rate 
(per 100,000 population) for dietary iron deficiency in both sexes in 2021 (a). 
Global maps show the all-age percent change in prevalence rate and DALY rate 

(per 100,000 population) for dietary iron deficiency in both sexes from 1990 to 
2021 (b). The maps use color gradients to illustrate geographical variations, with 
darker shades representing higher values in (a) or larger percent changes in (b).

http://www.nature.com/naturemedicine
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Extended Data Fig. 8 | Age-standardized prevalence and YLDs due to anemia 
causes by sex, 2021. Age-standardized rates of prevalence and YLDs due to 
anemia causes are displayed by sex for 2021. Dietary iron deficiency (pink) 
constitutes the largest segment of both prevalence and YLDs for males and 

females, followed by contributions from hemoglobinopathies and hemolytic 
anemias (orange), other infectious diseases (green), and neglected tropical 
diseases (purple). The bars, color-coded for specific causes, illustrate the relative 
proportions attributed to each anemia cause across sexes.

http://www.nature.com/naturemedicine
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Extended Data Fig. 9 | Flow chart of dietary iron deficiency. The 
methodological framework outlines the estimation process for the burden 
of dietary iron deficiency, anemia (nonfatal), and their causal attributions. It 
integrates data inputs such as individual hemoglobin levels, and survey data, 
utilizing ST-GPR to model hemoglobin mean and standard deviation. Cause-
specific prevalence and hemoglobin shifts are derived for mild, moderate, and 

severe anemia, incorporating counterfactual distributions to attribute cases 
specifically to dietary iron deficiency. Disability weights are applied to calculate 
YLDs and DALYs, while comorbidity corrections refine the estimates. Relative 
risks, population-attributable fractions, and covariates are combined to provide 
a structured pathway from raw data to final burden estimation within the GBD 
framework.

http://www.nature.com/naturemedicine
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Reporting Summary
Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency 
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided 
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection No software was used for data collection for this analysis.

Data analysis The analyses were performed using Python (version 3.11.4; Python Software Foundation, Wilmington, DE, USA) and R (version 4.3.2; R 
Foundation, Vienna, Austria). All code used for these analyses is publicly available online before publication.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable: 
- Accession codes, unique identifiers, or web links for publicly available datasets 
- A description of any restrictions on data availability 
- For clinical datasets or third party data, please ensure that the statement adheres to our policy 

 

No primary data collection was carried out for these analyses. Relevant data from population surveys, published studies, and government reports were extracted by 
a reviewer using a data collection. The findings of this study are based on data from multiple sources, including public online repositories, data available on request, 
and restricted data used under license. Comprehensive information on all data sources, including provider details and access instructions where applicable, is 
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available through the Global Health Data Exchange GBD 2021 website https://ghdx.healthdata.org/gbd-2021.  
This study complies with the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER) recommendations (Table S1). All maps presented in this 
study are generated by the authors; no permissions are required for publication.

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation), 
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender No primary data collection was carried out for this analysis, so the study does not involve human research participants.

Reporting on race, ethnicity, or 
other socially relevant 
groupings

Not applicable.

Population characteristics Not applicable.

Recruitment Not applicable.

Ethics oversight This study was approved by the University of Washington IRB Committee.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences  Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size The sample size used in the study model is defined as the population from all locations analyzed from 1990 to 2021. 204 countries and 
territories, categorized into 21 regions and seven broad super-regions. The population at the state, national, regional, super-regional, and 
global levels was estimated as part of the Global Burden of Disease Study 2021 and represents the global population based on various 
demographic characteristics such as age (6-11 months, 12-23 months, 2-4 years, 5-9 years, 10-14 years, and similar increments up to 95 years 
and older), sex, and regions. Detailed methods are described in https://www.thelancet.com/journals/lancet/article/
PIIS0140-6736(24)00757-8/fulltext. 

Data exclusions We carefully evaluated all data sources for inclusion in our study. Sources were excluded if they lacked necessary survey weight factors or 
crucial demographic information such as sex or age variables. Additionally, we omitted data deemed unreliable, based on assessments by 
survey administrators or through our own detailed examination. This careful selection process ensured the quality and completeness of the 
information used in our analysis.

Replication This study is an observational study based on several years of survey and report data and is, in principle, replicable. However, due to the time 
required to extract, process, geo-locate all data, and run the statistical models, an explicit replication analysis was not conducted.

Randomization Randomization was not relevant to this study. This analysis is an observational mapping study and there were no experimental groups.

Blinding Blinding was not relevant to this study, as it was an observational study using survey and surveillance data. 

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 
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Materials & experimental systems
n/a Involved in the study
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Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms
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Dual use research of concern
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Methods
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