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Section 1: GATHER Checklist

Table S1: GATHER checklist

Item# | Checklist item Reported on page #

Objectives and funding

1 Define the indicator(s), populations (including age, sex, and geographic entities), and time | Main text - Methods overview
period(s) for which estimates were made.

2 List the funding sources for the work. Main text - Summary

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. Main text - Methods; Appendix 1 -
Sections 1 and 2
4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. Main text - Methods; Appendix 1
Section 2.1
5 Provide information on all included data sources and their main characteristics. For each Main text - Data Sharing
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.
6 Identify and describe any categories of input data that have potentially important biases Appendix 1 - Sections 1.2 and 1.3;

(e.g., based on characteristics listed in item 5).

Appendix 2 — Tables S3-S4

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.

N/A

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.

Main text - Data Sharing

Data analysis

9 Provide a conceptual overview of the data analysis method. A diagram may be helpful. Main text - Methods; Appendix 1 -
Sections 1, 2, and 3

10 Provide a detailed description of all steps of the analysis, including mathematical formulae. | Main text - Methods; Appendix 1 -
This description should cover, as relevant, data cleaning, data pre-processing, data Sections 1, 2, and 3
adjustments and weighting of data sources, and mathematical or statistical model(s).

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

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

13 Describe methods for calculating uncertainty of the estimates. State which sources of Main text — Methods; Appendix 1 —
uncertainty were, and were not, accounted for in the uncertainty analysis. Sections 1 and 2

14 State how analytic or statistical source code used to generate estimates can be accessed. Main text - Data Sharing




Results and Discussion

15 Provide published estimates in a file format from which data can be efficiently extracted. Main text - Data sharing

16 Report a quantitative measure of the uncertainty of the estimates (e.g. uncertainty Main text - Results; Supplementary
intervals). Information 2

17 Interpret results in light of existing evidence. If updating a previous set of estimates, Main text - Discussion
describe the reasons for changes in estimates.

18 Discuss limitations of the estimates. Include a discussion of any modelling assumptions or

data limitations that affect interpretation of the estimates.

Main text - Discussion




Section 2: Exposure modelling

Section 2.1: Exposure data

Section 2.1.1: Data identification

Data sources were identified through the Global Health Data Exchange (GHDx)', the GBD Collaborator
Network, the World Health Organization (WHO) Global Database on the Prevalence of Violence against
Women?, and the United Nations Entity for Gender Equality and the Empowerment of Women (UN

Women) Global Database on Violence against Women®.

The GHDx is a catalogue of datasets from nearly every country in the world, and the most common types
of data include demographic and health surveys, censuses, disease registries and other epidemiological
surveillance systems, statistical yearbooks, and scientific literature. GHDx sources are identified through
systematic reviews, expert knowledge, and targeted data seeking efforts by the Institute for Health
Metrics and Evaluation and its individual and institutional collaborators. Currently, the GBD Collaborator

network includes over 13,000 individuals in 163 countries who contribute to the data.

WHO’s Global Database on Prevalence of Violence Against Women includes representative prevalence
studies of sexual violence by any perpetrator. The database was created via a systematic review of six
electronic databases by the WHO, the London School of Hygiene and Tropical Medicine, and the South
Africa Medical Research Council. The WHO database also includes sources identified by manual
searches for reports and surveys published and/or administered by local, national, and international

governments and agencies (e.g., national violence studies, Demographic and Health Surveys).

Lastly, the UN Women’s Global Database on Violence against Women contains relevant surveillance

systems, reports, surveys, laws, and legislations submitted by United Nations Member States.

We reviewed and cross-referenced sources identified from each of these three databases. All data sources
related to interpersonal violence and sexual violence against children were reviewed. Sources meeting

inclusion criteria were extracted to be used in prevalence analyses.

Section 2.1.2: Inclusion criteria

We systematically extracted data from all sources from 1980 to 2023 that met the following inclusion
criteria: were population-based; (2) reported on a sample representative of a national or subnational (i.e.,

first administrative level) location; and (3) measured self-reported instances of violence according to an



accepted definition of Intimate Partner Violence (IPV) and/or Sexual Violence against Children (SVAC)

(described in next section).

Section 2.1.3 Case definitions

Our reference case definitions for IPV and SVAC were defined in alignment with GBD risk factor
definitions. The GBD case definition for IPV is having ever experienced one or more acts of physical
and/or sexual violence by a current or former intimate partner since the age of 15 years. IPV is estimated
in females only because the existing evidence of risk-outcomes for males does not meet our inclusion

criteria.

e Physical violence is defined as “being slapped or having something thrown at you that could hurt
you, being pushed or shoved, being hit with a fist or something else that could hurt, being kicked,
dragged, or beaten up, being choked or burnt on purpose, and/or being threatened with or actually

having a gun, knife, or other weapon used on you.”

e Sexual violence is defined as “being physically forced to have intercourse when you did not want
to, having sexual intercourse because you were afraid of what your partner might do, and/or being
forced to do something that you found humiliating or degrading.” The definition of humiliating

and degrading may vary across studies depending on the regional and cultural setting.

e Intimate partner is defined as “a partner to whom you are married or with whom you cohabit.” In
countries where people date, dating partners will also be considered (a partner with whom you

have an intimate [sexual] relationship with but are not married to or cohabiting).

The GBD case definition for SVAC is having ever experienced intercourse or other contact violence (i.e.,
fondling and other sexual touching) before the age of 18 in which the contact was unwanted (i.e.,

physically forced or coerced).

For both IPV and SVAC, we additionally considered data using accepted alternate case definitions, which
are presented in Table S1. Data using alternate case definitions were adjusted using adjustment factors
derived from within-study comparisons of reference versus alternate case definitions (see more detail in

Appendix sections 1.2.1 and 1.3.1).

Table S2: Reference and alternate case definitions used for Intimate Partner Violence and Sexual
Violence against Children.

Risk Factor Reference Case Definition Accepted Alternate Case Definitions

Intimate Partner Lifetime prevalence of e Lifetime prevalence of:

Violence physical or sexual violence o physical violence by a current or
former intimate partner




by a current or former
intimate partner since age 15.

o sexual violence by a current or
former intimate partner
Past-year prevalence of:
o physical or sexual violence by a
current or former intimate partner
o physical violence by a current or
former intimate partner
o sexual violence by a current or
former intimate partner
Any of the above case definitions (or
reference case definition), measured in
samples of currently or ever-married females
only.

Sexual Violence
against Children

Lifetime prevalence of
intercourse or other sexual
contact (i.e., fondling and
other sexual touching) before
the age of 18 in which the
contact was unwanted (i.e.,
physically forced or coerced).

Lifetime prevalence of intercourse-only
SVAC

Lifetime prevalence of contact or non-contact
SVAC

Lifetime prevalence of SVAC in which the
definition of perpetrator is restricted (e.g.,
sexual violence perpetrated by a caregiver)
Lifetime prevalence of SVAC, defined as
abuse before some age less than 18 (such as
before age 12 or 15)

Proportion of individuals whose first sexual
debut was SVAC (i.e., before age 18 and
forced, coerced, or unwanted)

Proportion of individuals who experienced
SVAC, measured from a student population

Section 2.1.4: Exposure sources lists

Table S3: Data sources used to estimate the prevalence of intimate partner violence

GHDx GHDx Record Title Geography Suggested Citation
Record
ID
27321 | Albania Reproductive Albania Albania Institute of Public Health (IPH),
Health Survey 2002 Ministry of Health (Albania), National

157018 | Afghanistan Demographic Afghanistan
and Health Survey 2015-

2016

Institute of Statistics (Albania), and Centers
for Disease Control and Prevention. (2005)
Albania Reproductive Health Survey 2001.
Atlanta, United States: Centers for Disease
Control and Prevention (CDC).

Central Statistics Organization (Afghanistan),
ICF International, Ministry of Public Health
(Afghanistan). Afghanistan Demographic and
Health Survey 2015-2016. Fairfax, United
States of America: ICF International, 2017.




137276

393876

150541

474217

506103

506577

507509

218563

168024

218555

A determination of the
prevalence of gender-based
violence among conflict-
affected populations in East
Timor

Albania Demographic and
Health Survey 2017-2018

A Survey on Violence
Against Female Partners in
Québec, Canada

Albania OSCE-Led Survey
on the Well-Being and
Safety of Women 2018

Albania National Violence
Against Women Survey
2018

Abused, Battered, or
Stalked: Violence in
Intimate Partner Relations
Gendered

Albania National Domestic
Violence Survey 2013

Armenia Demographic and
Health Survey 2015-2016

Argentina - Buenos Aires
Gender, Alcohol and
Culture: An International
Study (GENACIS) 2003

Angola Demographic and
Health Survey 2015-2016

Timor-Leste

Albania

Canada

Albania

Albania

Czechia

Albania

Armenia

Argentina

Angola

Hynes M, Robertson K, Ward J, Crouse C. A
determination of the prevalence of gender-
based violence among conflict-affected
populations in East Timor. Disasters. 2004;
28(3): 294-321.

Albania Institute of Public Health (IPH),
Albania Institute of Statistics (INSTAT), ICF
International. Albania Demographic and
Health Survey 2017-2018. Fairfax, United
States of America: ICF International, 2019.
Rinfret-Raynor M, Riou A, Cantin S, Drouin
C, Dubé M. A Survey on Violence Against
Female Partners in Québec, Canada. Violence
Against Women. 2004; 10(7): 709-28.

Ipsos, Organization for Security and Co-
operation in Europe (OSCE). Albania OSCE-
Led Survey on the Well-Being and Safety of
Women 2018. 2019.

Albania Institute of Statistics (INSTAT),
United Nations Development Programme
(UNDP), United Nations Entity for Gender
Equality and the Empowerment of Women
(UN Women). Albania National Violence
Against Women Survey 2018.

Buria?nek, J., Pikalkova, S., &amp; Podana,
Z. (2015).&nbsp;Abused, battered, or
stalked?: violence in intimate partner relations
gendered. Karolinum Press.

Albania Institute of Statistics (INSTAT),
United Nations Development Programme
(UNDP). Albania National Domestic
Violence Survey 2013.

ICF International, Ministry of Health
(Armenia), National Statistical Service of the
Republic of Armenia. Armenia Demographic
and Health Survey 2015-2016. Fairfax, United
States of America: ICF International, 2017.
Aarhus University, Addiction Switzerland
Research Institute, Alcohol Research Group,
Public Health Institute, Centre for Addiction
and Mental Health (Canada), Centre for
Alcohol Policy Research, Turning Point
Alcohol and Drug Centre (Australia), Kettil
Bruun Society for Social and Epidemiological
Research on Alcohol, University of North
Dakota. Argentina - Buenos Aires Gender,
Alcohol and Culture: An International Study
(GENACIS) 2003.

ICF International, Ministry of Health
(Angola), National Institute of Statistics
(Angola), United Nations Children's Fund
(UNICEF). Angola Demographic and Health
Survey 2015-2016. Fairfax, United States of
America: ICF International, 2017.



506916

543717

126029

150452

150546

506154

18865

137014

341276

27338

133434

504375

Argentina National Study
on Violence Against
Women 2018

An Analysis of Surveys on
Domestic Violence by
Japans Cabinet Office
(1999-2017)

Association of exposure to
intimate-partner physical
violence and potentially
traumatic war-related events
with mental health in
Liberia

Association of sexual
violence and human rights
violations with physical and
mental health in territories
of the Eastern Democratic
Republic of the Congo
Association of Combatant
Status and Sexual Violence
With Health and Mental
Health Outcomes in
Postconflict Liberia

Armenia Nationwide Survey
on Violence Against
Women 2008

Azerbaijan Demographic
and Health Survey 2006

Australia Personal Safety
Survey 2005

Australia Personal Safety
Survey 2016-2017

Azerbaijan Reproductive
Health Survey 2001

Australia Women's Safety
Survey 1996

Azerbaijan International
Men and Gender Equality
Study 2016

Argentina

Japan

Liberia

Democratic
Republic of the
Congo

Liberia

Armenia

Azerbaijan

Australia

Australia

Azerbaijan

Australia

Azerbaijan

Ministry of Justice and Human Rights
(Argentina). Argentina National Study on
Violence Against Women 2018. Argentina:
Ministry of Justice and Human Rights
(Argentina).

Suga T. An Analysis of Surveys on Domestic
Violence by Japans Cabinet Office (1999-
2017). Open J Soc Sci. 2018; 6(7): 56-66.

Vinck P, Pham PN. Association of exposure
to intimate-partner physical violence and
potentially traumatic war-related events with
mental health in Liberia. Soc Sci Med. 2013;
77: 41-9.

Johnson K, Scott J, Rughita B, Kisielewski M,
Asher J, Ong R, Lawry L. Association of
sexual violence and human rights violations
with physical and mental health in territories
of the Eastern Democratic Republic of the
Congo. JAMA. 2010; 304(5): 533-62.
Johnson K, Asher J, Rosborough S, Raja A,
Panjabi R, Beadling C, Lawry L. Association
of Combatant Status and Sexual Violence
With Health and Mental Health Outcomes in
Postconflict Liberia. JAMA. 2008; 300(6):
676-90.

National Statistical Service of the Republic of
Armenia, United Nations Population Fund
(UNFPA). Armenia Nationwide Survey on
Violence Against Women 2008.

Macro International, Inc, State Statistical
Committee of Azerbaijan. Azerbaijan
Demographic and Health Survey 2006.
Fairfax, United States of America: ICF
International.

Australian Bureau of Statistics. Australia
Personal Safety Survey 2005.

Australian Bureau of Statistics, Department of
Social Services (Australia). Australia Personal
Safety Survey 2016-2017.

Adventist Development and Relief Agency
(ADRA), Azerbaijan Ministry of Health, State
Statistical Committee of Azerbaijan, and
Centers for Disease Control and Prevention
(CDC). (2003) Azerbaijan Reproductive
Health Survey 2001. Atlanta, United States:
Centers for Disease Control and Prevention
(CDO).

Australian Bureau of Statistics. Australia
Women's Safety Survey 1996.

International Center for Research on Women,
International Center for Social Research
(ICSR) (Azerbaijan), Promundo, State
Committee for Family, Women and Children's



516408

18913

95474

150513

218565

80733

169718

Australian Longitudinal Australia
Study on Women's Health

1989-1995 Cohort Summary

Surveys 1-5 (2013-2017)

Bangladesh Demographic Bangladesh
and Health Survey 2007

Bangladesh Urban Health Bangladesh
Survey 2006

Bangladesh WHO Multi- Bangladesh
country Study on Women's

Health and Domestic

Violence Against Women

2001

Benin Demographic and Benin
Health Survey 2017-2018

Belarus Multiple Indicator Belarus
Cluster Survey 2012

Belize Gender, Alcohol and | Belize
Culture: An International
Study (GENACIS) 2005

Affairs (Azerbaijan), United Nations
Population Fund (UNFPA). Azerbaijan
International Men and Gender Equality Study
2016.

University of Newcastle (Australia),
University of Queensland (Australia).
Australian Longitudinal Study on Women's
Health 1989-1995 Cohort Summary Surveys
1-5 (2013-2017). Australia: Australian
Longitudinal Study on Women's Health, 2019.
Macro International, Inc, Mitra and
Associates, National Institute of Population
Research and Training (NIPORT).
Bangladesh Demographic and Health Survey
2007. Fairfax, United States of America: ICF
International, 2009.

Associates for Community and Population
Research (ACPR), International Centre for
Diarrhoeal Disease Research, Bangladesh
(ICDDR,B), MEASURE Evaluation Project,
Carolina Population Center, University of
North Carolina, National Institute of
Population Research and Training (NIPORT).
Bangladesh Urban Health Survey 2006.
International Centre for Diarrhoeal Disease
Research, Bangladesh (ICDDR,B),
Naripokkho, Uppsala University, World
Health Organization (WHO). Bangladesh
WHO Multi-country Study on Women's
Health and Domestic Violence Against
Women 2001.

Hubert Koutoukou Maga National University
Hospital Center (CNHU-HKM)(Benin), ICF
International, National Institute of Statistics
and Economic Analysis (INSAE) (Benin),
National Malaria Control Program, Ministry
of Health (Benin), Permanent Secretariat of
the Food Council and Nutrition (SP-
CAN)(Benin). Benin Demographic and
Health Survey 2017-2018. Fairfax, United
States of America: ICF International, 2018.
National Statistical Committee of the
Republic of Belarus, United Nations
Children's Fund (UNICEF). Belarus Multiple
Indicator Cluster Survey 2012. New York,
United States of America: United Nations
Children's Fund (UNICEF), 2013.

Aarhus University, Addiction Switzerland
Research Institute, Alcohol Research Group,
Public Health Institute, Centre for Addiction
and Mental Health (Canada), Centre for
Alcohol Policy Research, Turning Point
Alcohol and Drug Centre (Australia), Kettil
Bruun Society for Social and Epidemiological
Research on Alcohol, University of North



240312

506157

539788

286787

19001

134753

19016

165290

474219

504377

504378

506160

Bermuda Adults Health
Survey 2011

Belgium Emotional,
Physical and Sexual Abuse
Study 2009

Benin Multiple Indicator
Cluster Survey 2021-2022

Botswana Gender Based
Violence Indicators Study
2011

Bolivia Demographic and
Health Survey 2003-2004

Botswana AIDS Impact
Survey 2013

Bolivia Demographic and
Health Survey 2008

Bhutan Health Survey 2012-

2013

Bosnia and Herzegovina
OSCE-Led Survey on the
Well-Being and Safety of
Women 2018

Bosnia and Herzegovina
International Men and

Gender Equality Study 2011

Bolivia International Men
and Gender Equality Study
2019

Bhutan National Study on
Women's Health and Life
Experiences 2017

United Kingdom

Belgium

Benin

Botswana

Bolivia

Botswana

Bolivia

Bhutan

Bosnia and

Herzegovina

Bosnia and

Herzegovina

Bolivia

Bhutan

Dakota. Belize Gender, Alcohol and Culture:
An International Study (GENACIS) 2005.
Bermuda Health Council (BHeC), Department
of Health (Bermuda), Mindmaps (Bermuda).
Bermuda Adults Health Survey 2011.

Ghent University, Institute for the Equality of
Women and Men (Belgium), University of
Li¢ge (Belgium). Belgium Emotional,
Physical and Sexual Abuse Study 2009.
National Institute of Statistics and
Demography (INStaD) (Benin), United
Nations Children's Fund (UNICEF). Benin
Multiple Indicator Cluster Survey 2021-2022.
New York, United States of America: United
Nations Children's Fund (UNICEF), 2023.
Gender Links (South Africa), Women's
Affairs Department, Ministry of Labour and
Home Affairs (Botswana). Botswana Gender
Based Violence Indicators Study 2011.
Macro International, Inc, Ministry of Health
and Sports (Bolivia), National Institute of
Statistics (Bolivia). Bolivia Demographic and
Health Survey 2003-2004. Fairfax, United
States of America: ICF International.
Ministry of Health (Botswana), National
AIDS Coordinating Agency (Botswana),
Statistics Botswana. Botswana AIDS Impact
Survey 2013. Gaborone, Botswana: Statistics
Botswana, 2015.

Macro International, Inc, Ministry of Health
and Sports (Bolivia), National Institute of
Statistics (Bolivia). Bolivia Demographic and
Health Survey 2008. Fairfax, United States of
America: ICF International.

Ministry of Health (Bhutan), National
Statistics Bureau (Bhutan), United Nations
Population Fund (UNFPA). Bhutan Health
Survey 2012-2013.

Ipsos, Organization for Security and Co-
operation in Europe (OSCE). Bosnia and
Herzegovina OSCE-Led Survey on the Well-
Being and Safety of Women 2018.

CARE International, International Center for
Research on Women, Perpetuum Mobile
(Bosnia and Herzegovina), Promundo. Bosnia
and Herzegovina International Men and
Gender Equality Study 2011.

Equimundo, International Center for Research
on Women, Private University of Bolivia.
Bolivia International Men and Gender
Equality Study 2019.

National Commission for Women and
Children (NCWC) (Bhutan). Bhutan National
Study on Women's Health and Life
Experiences 2017.



506199

506223

508129

142941

195010

281642

169719

466849

238854

Bolivia Situation of
Violence against Women,
Trafficking and Smuggling
2015

Bosnia and Herzegovina
Prevalence and
Characteristics of Violence
Against Women 2012

Bolivia Survey on the
Prevalence and
Characteristics of Violence
Against Women 2016
Brazil National Alcohol and
Drugs Survey 2011-2012

Brazil National Survey of
Health 2013

Brazil National Survey of
School Health 2015

Brazil - Botucatu Gender,
Alcohol and Culture: An
International Study
(GENACIS) 2001-2002

Brazil National Health
Survey 2019

Cambodia WHO Multi-
country Study on Women's
Health and Domestic

Bolivia

Bosnia and
Herzegovina

Bolivia

Brazil

Brazil

Brazil

Brazil

Brazil

Cambodia

Community for Social Studies and Political
Action - Ciudadania (Bolivia), Free Alliance
Without Violence (Bolivia). Bolivia Situation
of Violence against Women, Trafficking and
Smuggling 2015.

Agency for Gender Equality (Bosnia and
Herzegovina), Gender Center of Republika
Srpska, Gender Center of the Federation of
Bosnia and Herzegovina, United Nations
Entity for Gender Equality and the
Empowerment of Women (UN Women),
United Nations Population Fund (UNFPA).
Bosnia and Herzegovina Prevalence and
Characteristics of Violence Against Women
2012.

National Institute of Statistics (Bolivia).
Bolivia Survey on the Prevalence and
Characteristics of Violence Against Women
2016.

Ipsos, National Institute of Public Policy for
Alcohol and Other Drugs (INPAD) (Brazil),
University of Sdo Paulo. Brazil National
Alcohol and Drugs Survey 2011-2012.
Brazilian Institute of Geography and Statistics
(IBGE), Ministry of Health (Brazil), Ministry
of Planning, Budget, and Management
(Brazil). Brazil National Survey of Health
2013. Rio de Janeiro, Brazil: Brazilian
Institute of Geography and Statistics (IBGE).
Brazilian Institute of Geography and Statistics
(IBGE). Brazil National Survey of School
Health 2015. Rio de Janeiro, Brazil: Brazilian
Institute of Geography and Statistics (IBGE),
2016.

Aarhus University, Addiction Switzerland
Research Institute, Alcohol Research Group,
Public Health Institute, Centre for Addiction
and Mental Health (Canada), Centre for
Alcohol Policy Research, Turning Point
Alcohol and Drug Centre (Australia), Kettil
Bruun Society for Social and Epidemiological
Research on Alcohol, University of North
Dakota. Brazil - Botucatu Gender, Alcohol
and Culture: An International Study
(GENACIS) 2001-2002.

Brazilian Institute of Geography and Statistics
(IBGE), Ministry of Economy (Brazil),
Ministry of Health (Brazil). Brazil National
Health Survey 2019. Rio de Janeiro, Brazil:
Brazilian Institute of Geography and Statistics
(IBGE).

Ministry of Women's Affairs (Cambodia),
National Institute of Statistics (Cambodia),
World Health Organization (WHO).
Cambodia WHO Multi-country Study on



286766

19133

150514

493322

527622

157024

231764

19274

Violence Against Women
2015

Burundi Demographic and
Health Survey 2016-2017

Burkina Faso Demographic
and Health Survey 2010-
2011

Brazil WHO Multi-country
Study on Women's Health
and Domestic Violence
Against Women 2000-2001

Burkina Faso Performance
Monitoring and Action
Phase 2 Household and
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Figure S1: Data coverage for the prevalence of intimate partner violence

West Africa




Figure S2: Year of most recent data on the prevalence of intimate partner violence
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Figure S4: Year of most recent data on the prevalence of sexual violence against children
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Section 2.2: Intimate partner violence exposure estimation
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Section 2.2.1: Adjustment for non-standard case definitions

For data that reported IPV using an alternate case definition (i.e., IPV experienced in the past-year), we

ran a logit-difference meta-regression with the Meta-Regression-Bayesian, Regularized, Trimmed (MR-

BRT) tool to estimate correction factors. The MR-BRT tool is described in detail in the GBD 2021 Risk

Factors Capstone®. To describe the method briefly, we first (1) find matched pairs of observations from

the same study sample using different case definitions, (2) transform observations into logit space using

the delta method; (3) calculate the difference of alternate case definitions to reference definition and

calculate the standard error of the difference; and (4) use these differences as the dependent variable in a

mixed effects meta-regression. The model is then used to predict adjustments needed for a non-reference

definition and resultant adjustments applied to data for which only non-reference definitions are available.




After examining all available data, we identified seven alternate definitions for which sufficient data were
available to inform adjustment factors:
1. Physical or sexual [PV experienced in the past 12 months
Physical IPV experienced over the lifetime
Physical IPV experienced over the past 12 months
Sexual IPV experienced over the lifetime
Sexual IPV experienced over the past 12 months

Severe physical IPV experienced over the lifetime

Ao

Severe physical IPV experienced over the past 12 months

We identified 274 studies from which multiple IPV case definitions were available, resulting in 90,714
observations informing our meta-regression. Matched pairs of observations were created within a study
only (i.e., we only compared alternate definitions to reference definitions or other alternate definitions
from within the same study) and by GBD age group. Our model was a network meta-analysis, meaning
that we drew upon both direct comparisons made between our reference case definition and alternate case
definitions, as well as indirect comparisons made between two alternate case definitions. For studies with
samples representative of subnational locations as well as national locations, we only used national
estimates in our model to avoid including multiple data points from the same study in our model and
biasing crosswalk calculations towards locations with estimates available from multiple subnational
locations. We observed that the difference between 12-month recall and lifetime recall definitions differed
by abuse type (i.e., the difference in 12-month and lifetime recall was larger for physical IPV definitions
when compared to sexual IPV definitions). For this reason, we treated alternate definitions as mutually
exclusive, i.e., we did not assume that the difference in prevalence due to using 12-month as opposed to
lifetime recall periods in the case definitions was the same regardless of which definition of violence was
used (sexual, physical). Finally, we observed that the difference between IPV case definitions varied by
age of respondent (i.e., the difference between 12-month and lifetime recall widens as participants get
older) and therefore fit our model including a spline on age. Spline terms offer a method for incorporating
non-linear relationships between a continuous variable and the model dependent variable. The model was
fit using 10% trimming and two priors. Our priors assumed that (1) past 12-month prevalence would be
less than lifetime prevalence of the same definition type; and (2) component definition prevalence would
be less than aggregate within the same recall period (i.e., severe physical IPV over the lifetime would be

less than any physical and/or sexual IPV over the lifetime).

Results



Betas from a spline are not directly interpretable, therefore we use dose-response plots to show the non-

linear effects of our model fits and uncertainty surrounding our model predictions.

Figure S5: Estimated correction factors for alternate definitions of IPV exposure
IPV Network Meta—-Analysis, Adjustments by Age

Physical and/or Sexual IPV, Past 12 Months

Physical IPV, Lifetime

Physical IPV, Past 12 Months

Severe Physical IPV, Lifetime

Severe Physical IPV, Past 12 Months

Sexual IPV, Lifetime

Effect Size
o

!
o

-104

Sexual IPV, Past 12 Months

25 1
50
75 1

1001

25
50
75 1
100

Age

25
50
75 1
100

trimmed
¢ included

x  trimmed

comparison
e direct

indirect

We also include scatter plots below demonstrating the effect of adjustment, when adjustments derived

from our network meta-analysis are applied to data using alternate definitions that were used as inputs to

the network meta-analysis.
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Prevalence estimate using alternate definition
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Prevalence estimate using alternate definition
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Prevalence estimate using alternate definition
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Section 2.2.2: Age-splitting

We split data reported in broader age groups than the GBD five-year age groups by adapting the method
reported in Ng et al’. to split aggregate data using a reference age pattern. We divided the data into two
sets: (1) a training dataset, containing data that already fell into GBD five-year age groups, and (2) a split
dataset, which contained data reported in aggregate age groups broader than GBD five-year bins. We then
used spatiotemporal Gaussian process regression (ST-GPR) to estimate geography-time-specific age
patterns using the training dataset. Full details on the ST-GPR method are described in detail elsewher®.
The ST-GPR model used an age-weight parameter value that minimised the effect of any age smoothing
within the model. This parameter choice allowed the estimated age pattern to be driven by data rather than
enforced by smoothing parameters of the model. Due to data sparsity within the training dataset,
estimated geography-age patterns were aggregated to the GBD region level. The age pattern from the
GBD region with the most training datapoints (south Asia) was used to adjust data reported in aggregated

age groups.

Section 2.2.3: Adjustment for estimates among ever-partnered women only

To correct for studies reporting IPV prevalence out of only ever or currently partnered women, we
multiplied estimates from these studies by the age-specific fraction of women who had ever been
partnered. We generated ever-partnered estimates using MICS and DHS data in a single parameter
DisMod-MR 2.1 model to reflect the most recent data on proportion of women who have ever been
partnered. DisMod-MR 2.1 is described in detail in the GBD 2021 Risk Factors Capstone®. For studies
restricting the perpetrator to spouses or current spouses, due to insufficient data comparing our reference
and alternate populations in specific age-location-years, we refrained from calculating under-informed

correction factors.

Section 2.2.4: Prevalence modelling

ST-GPR

We used ST-GPR to model lifetime IPV prevalence. Input data were prepared by first adjusting data with
alternate case definitions and then splitting data into GBD standard five-year age groups by applying
modelled reference age patterns, as described above. Full details on the ST-GPR method are described in

detail in another publication®. Briefly, the mean function input to GPR is a complete time series of



estimates generated from a mixed effects hierarchical linear model plus weighted residuals smoothed

across time, space, and age. The linear model formula for IPV is:

18

logit(pgar) = Bo + 2 Biclaja) + s + ar +ag + €gqr
=1

Where, Iy[4) is a dummy variable indicating specific age group that the prevalence point captures, and
a5, ar, and a4 are super-region, region, and geography random intercepts, respectively. Random effects

were used in model fitting but not in prediction.

Holt’s linear trend method

Data sparsity within the IPV model caused poor model fits over time. Thus, we introduced Holt’s linear
trend method (extended simple exponential smoothing) to forecast and back-cast draws from the initial
ST-GPR model. Holt’s linear trend method allows forecasting of data with a linear trend using a weighted
average of past observations, with weights decaying exponentially as observations get older®. We applied
this method to location-age-specific draws from our initial ST-GPR model, with the year range of the ST-
GPR draws to be used as the initial time series defined based upon location-age data availability. For
location-age combinations with available data spanning more than three years, draws were bounded from
the minimum year to the maximum year of location-age-specific data. Otherwise, draws were bounded
from the minimum year to the maximum year of super-region-age-specific data. To avoid over-
forecasting for longer time periods (i.e., in locations where only very old data were available), we used a
damping parameter (phi = 0.9) to enforce a zero-slope linear trend over time. Finally, due to our
adjustment to ST-GPR draws we needed to re-enforce consistency between subnational and national
means, so we logit-raked subnational draws to fit national means for countries with subnational

estimation.



Section 2.3: Sexual violence against children exposure estimation

The details of our SVAC prevalence estimation have been previously published’. We additionally

describe them here.
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Section 2.3.1: Adjustment for non-standard case definitions

For alternate case definitions of SVAC, we used high-quality data from the CDC Violence Against

Children and Youth Surveys® (n=15) to run a logit-difference meta-regression with the MR-BRT tool to

estimate correction factors. While we originally intended to fit separate models for each sex, we decided

to model one set of crosswalk adjustments as we did not have rich data to inform significant differences

between the sexes and observed implausible differences in adjustments made to the same source between

the sexes when modelling adjustment factors separately. Our models were fit using 10% trimming and

two priors, 1) contact-only (reference) definitions should be less than definitions including contact or non-

contact cases, and 2) intercourse-only definitions be less than contact-only (reference) definitions. Due to



insufficient data, over-adjustment issues and other limitations, we did not calculate an adjustment factor

for data with the restricted perpetrator or sexual debut alternate definitions. Adjustment factors are

presented in Table S5.

Table S5: Estimated adjustment factors for alternate definitions of SVAC exposure

Reference or Beta coefficient, .
. . . Adjustment
Data input alternative case Gamma logit factor**
definition (SDh)*
Contact only SVAC Ref - ---
Contact or non- Alt 0.4343 (0.0230) 1.5439
contact SVAC
Intercourse-only Alt 0.0134 -0.4263 (0.0144) 0.6529
SVAC
SVAC before age 15 | Alt -0.4551 (0.0116) 0.6344
SVAC before age 12 | Alt -1.2791 (0.0134) 0.2783

*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 2.3.2: Adjustment for non-disclosure by mode of survey delivery

For SVAC, we also accounted for differential reporting, recognizing that some people might not directly
disclose experiences of SVAC to an enumerator. To calculate this adjustment factor, we used data from
the WHO Multi-country Study on Women’s Health and Domestic Violence against Women® and 25
national violence against women surveys, all of which measured female SVAC using face-to-face
interviews and anonymous self-report cards. Respondents were given two opportunities to disclose if
someone had ever touched them sexually or made them do something sexual that they did not want to do
during childhood. First, respondents verbally replied to the question so that interviewers could mark the
response. Later, at the end of the interview, respondents were given another, more private opportunity to
reply to the question using a card with pictorial representations of “yes” and “no.” Preliminary results
from the WHO Multi-country Study and its national adaptations suggest that the private self-report card

was usually able to ascertain more cases of SVAC than the interview alone. A simple linear regression



model was run to estimate the relationship between prevalence estimates derived from each

administration method:

yi=mx; +b
where:
e x; is the prevalence of SVAC derived from the traditional face-to-face interview
e y; is the prevalence of SVAC derived from private self-report cards

e i isaunique study identifier

We estimated an intercept (b) of 0.058 and a slope (m) of 1.049, and we used these values to predict what
prevalence would be in a private, self-report survey given the prevalence from a face-to-face interview.
However, our face-to-face input data did not extend beyond 25%, limiting our understanding of reporting
patterns in studies already reporting relatively high prevalence estimates. As such, we do not apply the
linear shift (intercept) to input values equal to or greater than 25% prevalence. Instead, we only use the

modelled slope to relatively increase those values:

Vi

_ {mxi + b, x; < 0.25
N mx;, x; = 0.25

Section 2.3.3: Age-splitting

We split data reported in age groups broader than the standard GBD five-year age groups by adapting the
method reported in Ng et al.” to split aggregate data using a reference age pattern. We divided the data
into two sets: (1) a training dataset, containing data that already fell into GBD five-year age groups, and
(2) a split dataset, which contained data reported in aggregate age groups broader than GBD five-year
bins. We then used spatiotemporal Gaussian process regression (ST-GPR) to estimate geography-time-
specific age patterns using the training dataset. The ST-GPR model used an age-weight parameter value
that minimised the effect of any age smoothing within the model. This parameter choice allowed the
estimated age pattern to be driven by data rather than enforced by smoothing parameters of the model.
Due to data sparsity within the training dataset, estimated geography-time age patterns were aggregated to
the GBD region level. For female SVAC, the age pattern from the GBD world region with the most
training datapoints (high-income North America) was used to adjust all non-standard age data. Due to
extreme data sparsity within the male SVAC model, even the aggregated regional age-pattern for the

GBD region with the most training datapoints (high-income North America) was unrealistically variable



across neighbouring age groups. Therefore, countries within this region were visually examined and the

most stable age pattern (Canada) was selected to adjust non-standard age data.

Section 2.3.4: Cohort extrapolation

In addition to the adjustment steps described above, we introduced and applied a cohort extrapolation step
to the input data prior to modelling. The case definition of SVAC pertains to experiences occurring in
childhood, and adults aged 18 and older have completed the window during which new cases can occur.
We therefore extrapolated data reported in the standard 5-year age groups (beginning at age 20) in 5-year
increments through time. For example, the prevalence reported by a given survey for 25-29-year-olds in
2015 can also be considered as an estimate of SVAC prevalence for 20—24-year-olds in 2010 and for 30—
34-year-olds in 2020. In recognition of demographic changes over time as well as SVAC’s association
with adverse health outcomes, both of which might influence prevalence, the uncertainty around
extrapolated data points were inflated by a factor of 2, which consequently down-weights them in future
modelling steps. We did not apply the same assumption or extrapolation to data points representative of
10—-19-year-olds, as respondents below the age threshold detailed in the SVAC case definition are still at
risk of experiencing violence. Thus, their prevalence is subject to change over time and cannot be subject

to the same assumptions described above.

Section 2.3.5: Prevalence modelling

ST-GPR

Separate models were run for males and females. However, in our first stage of ST-GPR modelling, we fit
a custom linear regression model that predicted SVAC trends using data from both males and females,
allowing the global sex ratio of SVAC exposure to inform the priors of consequent modelling stages in
each sex-specific model. The complete time series of first-stage estimates plus weighted residuals was

then used as a mean function in a Gaussian process regression.

The stage one linear model formula is as follows:
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Where S4[q),4,¢ 18 the sex of the prevalence point by specific age group 4, geography g, and time 7, I4[q) is

a dummy variable indicating specific age group 4 that the prevalence point pg 4 captures, and ag, @, and



@y are super-region, region, and geography random intercepts, respectively. Random effects were used in
model fitting and prediction.

Holt’s linear trend method

Data sparsity within the SVAC models caused poor model fits over time. Thus, we introduced Holt’s
linear trend method (extended simple exponential smoothing) to fore- and back-cast draws from the initial
ST-GPR model. Holt’s linear trend method allows forecasting of data with a linear trend using a weighted
average of past observations, with weights decaying exponentially as observations get older®. We applied
this method to location-age-specific draws from our initial ST-GPR model, with the year range of the ST-
GPR draws to be used as the initial time series defined based upon location-age data availability. For
location-age combinations with available data spanning more than three years, draws were bounded from
the minimum year to the maximum year of location-age-specific data. Otherwise, draws were bounded
from the minimum year to the maximum year of super-region-age-specific data. For male SVAC, there is
one super-region (north Africa and the Middle East) for which we have no data. In this case, we preserved
most of the ST-GPR fit by using the time range of 1990-2019 (i.e., forecasting only 2019-2023). To
avoid over-forecasting for longer time periods (i.e., in locations where only very old data were available),
we used a damping parameter (phi = 0.9) to enforce a zero-slope linear trend over time. Finally, due to
our adjustment to ST-GPR draws, we needed to re-enforce consistency between subnational and national
means, so we logit-raked subnational draws to fit national means for countries with subnational

estimation.



Section 3: Risk outcome pair identification and modelling

Section 3.1: Systematic review of scientific literature

Our original systematic review and health outcomes associated with exposure to IPV and SVAC has been

1'°, and more details on search strings, article screening and data

described in detail in Spencer et a
extraction procedures, relative risk estimation methodology can be found in this publication. The original
search encompassed evidence published 1 January 1970 and 31 January 2023. In this study, we extended

the original search results by including updated searches that encompass newly published evidence from 1
February 2023 to 31 January 2024. Studies newly identified in the search update and which met inclusion
criteria for IPV and SVAC were extracted in line with the established systematic review procedures

(described in detail in Spencer et al'®) and incorporated into updated models of relative risk. We briefly

describe the search parameters and relative risk estimation methodology here.

Section 3.1.1: Search parameters

The systematic review search strategy was designed to identify case-control, cohort, or case-crossover
studies conducted in generalizable participant groups and which reported a relative measure of association
between violence exposure and health. Because the review aimed to identify all health outcomes
associated with exposure to IPV and/or SVAC, search strings were not restricted to predefined health
outcomes. Search strings can be found in Spencer et al'®. Throughout article screening and selection,
GBD health outcome case definitions were used to evaluate acceptable outcomes. We accepted study
definitions of IPV and SVAC exposure which aligned with GBD reference definitions and predefined

alternative definitions.

Across the original and updated search time period (1 January 1970 to 31 January 2024), a total of 75,331
articles were identified, of which 4,446 met inclusion criteria during title/abstract screening. Of these, 36
studies reporting on health impacts of IPV and 114 studies reporting on health impacts of SVAC were
accepted and extracted after full text screening. Primary search results were additionally supported by
citation searching other systematic reviews/meta-analyses for additional references (this process is

described in detail in Spencer et al'®).

Section 3.1.2: Screening process

We used the criteria listed below to title and abstract screen the identified articles. Each review step
(title/abstract screening, full-text screening, and data extraction) began with consensus building exercises

across the review team. After training and consensus-building, the first two-thirds of titles/abstracts were



reviewed by two independent reviewers, with conflicts resolved by project leaders. Upon confirmation of
a low rate of total conflicts (<5% of total screened), the remainder of titles/abstracts were single screened.
Non-English articles were screened by reviewers with proficiency in the language. Studies which met
inclusion criteria during title/abstract screening were full text screened and excluded if found to meet any
exclusion criteria. Two independent reviewers full text screened 10% of articles, with conflicts resolved
by project leads. Upon confirming a low conflict rate (<5%), the remaining 90% of articles were single

screened.

Section 3.1.3: Inclusion criteria

Study design: case—control, cohort, or case-crossover studies.

Participants: Studies conducted in participant groups likely to be generalizable to the population of
interest. Exposed groups are defined as any individual who has experienced a form of Gender-based
Violence (GBV) and/or Violence against Children (VAC) throughout the lifetime. Comparators will be

non-exposed control groups, or study groups without reported exposure to a form of GBV and/or VAC.

Outcomes: Studies reporting an estimate of association (either RR, risk ratio, odds ratio, hazard ratio or
similar) or reporting cases and non-cases among those exposed and unexposed. If not provided directly,
studies providing enough information to allow an estimate of RR to be calculated will meet inclusion

criteria.

Section 3.1.4: Exclusion criteria
Study design: Cross-sectional, ecological, case series or case studies.

Participants: Studies conducted in subgroups identified only by convenience sampling or subgroups
identified via a shared characteristic that is likely related to risk of exposure to violence or the reported

health outcome (e.g., domestic violence shelter residents).

Exposure measurement: Studies that report only an aggregate measure of exposure combining exposure
to a form of violence with other, non-eligible exposures (e.g., reports a composite ACE score only) will
be excluded. For these studies, we are unable to disentangle the effect of violence exposure from the

effects of other hardships or exposure types, preventing their inclusion in our review.

Does not meet minimum reporting criteria: Studies missing essential data, that is, those that do not
report effect sizes and uncertainty information (confidence intervals, sample sizes) or the data needed to

impute an effect size with uncertainty information.



Section 3.1.5: PRISMA diagram
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Section 3.2: Relative risk estimation

Section 3.2.1: Burden of Proof Risk Factor methodology

We used the Burden of Proof Risk Factor methodology'' to estimate the risk of health outcomes in
association with exposure to IPV and SVAC. This method is the GBD standard for assessing the strength
of evidence underlying relationships between risk factors and health outcomes and has been applied to
many risk factors, including smoking, red meat consumption, and other forms of violence against children
and gender-based violence'?!*. The BPRF approach employs MR-BRT to estimate relative risks and
uncertainty estimates that incorporate between-study heterogeneity. Drawing upon all available input data
identified in the updated systematic review, we investigated health outcomes for which at least three
studies had been identified for [PV and/or SVAC and performed meta-regression analyses and estimated
the risk of the selected health outcomes given exposure to IPV or SVAC. Seven health outcomes (major
depressive disorder, maternal abortion and miscarriage, HIV/AIDS, drug use disorders, anxiety disorders,
maternal hemorrhage, and self-harm) met the three-study threshold for IPV. Sixteen health outcomes
(self-harm, alcohol use disorders, major depressive disorder, asthma, bipolar disorder, diabetes mellitus
type 2, HIV/AIDS, drug use disorders, sexually transmitted infections excluding HIV, maternal abortion
and miscarriage, anxiety disorders, conduct disorder, schizophrenia, bulimia nervosa, anorexia nervosa,

and ischemic heart disease) met the three-study threshold for SVAC.

Following burden of proof methodology, we estimated the burden of proof risk function (BPRF), defined
as the fifth quantile estimate of the risk closest to the null estimate and reflecting the most conservative
estimate of the harmful association between [PV and SVAC and the selected outcomes that is consistent
with all available evidence. This process followed five main analytical steps. First, we estimated a pooled
relative comparing the risk of health outcomes to individuals exposed to the given risk factor relative to
non-exposed individuals. Second, we evaluated and adjusted for systematic sources of bias within input
studies. We extracted risk of bias criteria in accordance with the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) approach'®. Binary covariates were created to
capture each risk of bias criterion, these have been described in further detail in Spencer et al'’. We tested
the potential effect of each covariate using MR-BRT's automated covariate selection process, which uses
a Lasso strategy to identify statistically significant covariates and adjusts for these selected covariates
within the final relative risk model. Third, we quantified between-study heterogeneity such that the final
uncertainty estimate reflects both the posterior uncertainty corresponding to the fixed effect and the 95th
quantile of gamma''. Fourth, we detected potential publication bias using Egger’s regression test. Finally,

we estimated the BPRF, defined as the fifth quantile estimate of the risk closest to the null estimate and



reflecting the most conservative estimate of the harmful association between IPV and SVAC and the
selected outcomes that is consistent with all available evidence. The BPRF is calculated by combining
uncertainty of the mean, estimated between-study heterogeneity (y), and the 95th quantile of y obtained

from the fisher information matrix.

Risk outcome scores (ROS) are calculated from the BPRF. The risk-outcome score (ROS) summarizes
the effect of the risk factor on the health outcome under study and is calculated as the absolute value of

the log BRPF divided by two:

_ |log (BPRF)|

R
0S >

From the log BPRF, we can also calculate a measure of excess risk:

Minimum percent increase inrisk = (BPRF — 1) * 100%

ROS can be categorized into star rating categories ranging from zero to five (one star, <0.0 ROS; two
stars, >0.0-0.14 ROS; three stars, >0.14-0.41 ROS; four stars, >0.41-0.62 ROS; and five stars, >0.62
ROS). Risk-outcome pairs receiving a one- to five-star rating are eligible for inclusion in GBD. Greater
star ratings signify greater strength of evidence for and magnitude of association between risk and
outcome. All one- to five-star-rated risk-outcome pairs resulting from the updated systematic review and
BRPF analysis were included in the GBD. Two outcomes evaluated for SVAC (ischemic heart disease
and anorexia nervosa) were rated with zero stars and therefore not eligible for inclusion. For outcomes
included in previous GBD rounds, relative risks were updated with new results from the above BPRF

analyses (Appendix 2, tables S3-S4).



Section 4: Population attributable fraction calculations

Section 4.1: Cumulative risk approach for HIV/AIDS

GBD typically quantifies burden based on deaths and prevalence; the relationship between IPV and
SVAC with HIV is better understood using incident risk. To calculate a PAF, we first drew upon
estimates of the proportion of HIV transmission due to sexual contact and applied this to the overall HIV

incidence, yielding the cumulative incidence of HIV attributable to sexual transmission.

Next, we utilized the standard PAF equation to calculate a PAF for HIV associated with each risk factor

(PAFHIV incidence)~

The cumulative incidence of HIV attributable to IPV and SVAC was then determined by applying the
respective IPV-HIV and SVAC-HIV PAFs to the calculated cumulative incidence of HIV resulting from

sexual transmission.

The ratio of cumulative IPV-attributable HIV incidence to total HIV incidence was used as an

approximation of the relevant PAF for HIV prevalence:

Cumulative HIV incidence due to I[PV 1 — [1¢z2(1 - PAF,,, * Iay)
Cumulative HIV incidence overall 1-T1220(1 — Igy)

where:
1= annual incidence rate of HIV
a = age (15-95)
y =year (1990-2023)

[Prevalence of 1PV]qy* (IRR-1)
PAFyy incidence =
[Prevalence of IPV]gy* (IRR-1)+1




Section 5: Demographics and age-standardisation

For the 204 countries and territories included in analysis, we produced estimates by sex (IPV: females

only; SVAC: males and females) and five-year age group from 1990 to 2023.
Additionally, we produced estimates aggregated by age:

e All-age prevalence reflects population-weighted estimates for ages 15 and above.

e Age-standardised prevalence reflects weighting according to the GBD population standard for
ages 15 and above.

e Attributable burden is calculated for ages 15 and above in line with the exposure case definition
for IPV and because there is insufficient data to estimate exposure to SVAC among children

currently under 15 years old.

Age-standardised results for individuals aged 15+ were calculated at the 1000 draw level by multiplying
each draw in an age group by a set age weight (Table S6). The age weight for each age group was
normalised to the population aged 15+ so that the weights summed to 1 using the world population age
standard as defined by the GBD. Additional details on the GBD world population standard can be found
in the GBD 2023 Demographics Capstone.

Table S6: GBD standard age weights

Age group name | Age group weight
15t0 19 0.116247
20 to 24 0.109404
25t029 0.106462
30to 34 0.10268
35t039 0.095757
40 to 44 0.08621
45 to 49 0.077291
50 to 54 0.068902
55t0 59 0.060946
60 to 64 0.05164
65 to 69 0.041863
70 to 74 0.031768
75t0 79 0.022404
80 to 84 0.015388
85 to 89 0.008478
90 to 94 0.003459
95 plus 0.001101




Section 6: Locations estimated

For the Global Burden of Diseases, Injuries, and Risk Factors Study 2023 (GBD 2023), we produced
estimates for 204 countries and territories (Table S7). These countries and territories were nested in 21
aggregate regions and seven aggregate super-regions. Standard regions and super-regions in the GBD are

defined based on a combination of epidemiologic patterns and spatial distance.

Table S7: GBD location hierarchy

Location Super-Region
Albania Central Europe, Eastern Europe, and Central Asia
Armenia Central Europe, Eastern Europe, and Central Asia
Azerbaijan Central Europe, Eastern Europe, and Central Asia
Belarus Central Europe, Eastern Europe, and Central Asia

Bosnia and Herzegovina

Central Europe, Eastern Europe, and Central Asia

Bulgaria Central Europe, Eastern Europe, and Central Asia
Croatia Central Europe, Eastern Europe, and Central Asia
Czechia Central Europe, Eastern Europe, and Central Asia
Estonia Central Europe, Eastern Europe, and Central Asia
Georgia Central Europe, Eastern Europe, and Central Asia
Hungary Central Europe, Eastern Europe, and Central Asia
Kazakhstan Central Europe, Eastern Europe, and Central Asia
Kyrgyzstan Central Europe, Eastern Europe, and Central Asia
Latvia Central Europe, Eastern Europe, and Central Asia
Lithuania Central Europe, Eastern Europe, and Central Asia
Mongolia Central Europe, Eastern Europe, and Central Asia
Montenegro Central Europe, Eastern Europe, and Central Asia
North Macedonia Central Europe, Eastern Europe, and Central Asia
Poland Central Europe, Eastern Europe, and Central Asia

Republic of Moldova

Central Europe, Eastern Europe, and Central Asia

Romania

Central Europe, Eastern Europe, and Central Asia

Russian Federation

Central Europe, Eastern Europe, and Central Asia

Serbia Central Europe, Eastern Europe, and Central Asia
Slovakia Central Europe, Eastern Europe, and Central Asia
Slovenia Central Europe, Eastern Europe, and Central Asia
Tajikistan Central Europe, Eastern Europe, and Central Asia
Turkmenistan Central Europe, Eastern Europe, and Central Asia
Ukraine Central Europe, Eastern Europe, and Central Asia




Uzbekistan

Central Europe, Eastern Europe, and Central Asia

Andorra High-income
Argentina High-income
Australia High-income
Austria High-income
Belgium High-income

Brunei Darussalam

High-income

Canada High-income
Chile High-income
Cyprus High-income
Denmark High-income
Finland High-income
France High-income
Germany High-income
Greece High-income
Greenland High-income
Iceland High-income
Ireland High-income
Israel High-income
Italy High-income
Japan High-income
Luxembourg High-income
Malta High-income
Monaco High-income
Netherlands High-income
New Zealand High-income
Norway High-income
Portugal High-income

Republic of Korea

High-income

San Marino High-income
Singapore High-income
Spain High-income
Sweden High-income
Switzerland High-income
United Kingdom High-income

United States of America

High-income

Uruguay

High-income

Antigua and Barbuda

Latin America and Caribbean




Bahamas

Latin America and Caribbean

Barbados Latin America and Caribbean
Belize Latin America and Caribbean
Bermuda Latin America and Caribbean

Bolivia (Plurinational State of)

Latin America and Caribbean

Brazil Latin America and Caribbean
Colombia Latin America and Caribbean
Costa Rica Latin America and Caribbean
Cuba Latin America and Caribbean
Dominica Latin America and Caribbean

Dominican Republic

Latin America and Caribbean

Ecuador

Latin America and Caribbean

E1 Salvador

Latin America and Caribbean

Grenada Latin America and Caribbean
Guatemala Latin America and Caribbean
Guyana Latin America and Caribbean
Haiti Latin America and Caribbean
Honduras Latin America and Caribbean
Jamaica Latin America and Caribbean
Mexico Latin America and Caribbean
Nicaragua Latin America and Caribbean
Panama Latin America and Caribbean
Paraguay Latin America and Caribbean
Peru Latin America and Caribbean

Puerto Rico

Latin America and Caribbean

Saint Kitts and Nevis

Latin America and Caribbean

Saint Lucia

Latin America and Caribbean

Saint Vincent and the Grenadines

Latin America and Caribbean

Suriname

Latin America and Caribbean

Trinidad and Tobago

Latin America and Caribbean

United States Virgin Islands

Latin America and Caribbean

Venezuela (Bolivarian Republic of)

Latin America and Caribbean

Afghanistan North Africa and Middle East
Algeria North Africa and Middle East
Bahrain North Africa and Middle East
Egypt North Africa and Middle East

Iran (Islamic Republic of)

North Africa and Middle East

Iraq

North Africa and Middle East




Jordan

North Africa and Middle East

Kuwait North Africa and Middle East
Lebanon North Africa and Middle East
Libya North Africa and Middle East
Morocco North Africa and Middle East
Oman North Africa and Middle East
Palestine North Africa and Middle East
Qatar North Africa and Middle East
Saudi Arabia North Africa and Middle East
Sudan North Africa and Middle East
Syrian Arab Republic North Africa and Middle East
Turkiye North Africa and Middle East
Tunisia North Africa and Middle East

United Arab Emirates

North Africa and Middle East

Yemen North Africa and Middle East
Bangladesh South Asia
Bhutan South Asia
India South Asia
Nepal South Asia
Pakistan South Asia

American Samoa

Southeast Asia, East Asia, and Oceania

Cambodia Southeast Asia, East Asia, and Oceania
China Southeast Asia, East Asia, and Oceania
Cook Islands Southeast Asia, East Asia, and Oceania

Democratic People's Republic of Korea

Southeast Asia, East Asia, and Oceania

Fiji Southeast Asia, East Asia, and Oceania
Guam Southeast Asia, East Asia, and Oceania
Indonesia Southeast Asia, East Asia, and Oceania
Kiribati Southeast Asia, East Asia, and Oceania

Lao People's Democratic Republic

Southeast Asia, East Asia, and Oceania

Malaysia Southeast Asia, East Asia, and Oceania
Maldives Southeast Asia, East Asia, and Oceania
Marshall Islands Southeast Asia, East Asia, and Oceania
Mauritius Southeast Asia, East Asia, and Oceania

Micronesia (Federated States of)

Southeast Asia, East Asia, and Oceania

Myanmar Southeast Asia, East Asia, and Oceania
Nauru Southeast Asia, East Asia, and Oceania
Niue Southeast Asia, East Asia, and Oceania




Northern Mariana Islands

Southeast Asia, East Asia, and Oceania

Palau

Southeast Asia, East Asia, and Oceania

Papua New Guinea

Southeast Asia, East Asia, and Oceania

Philippines Southeast Asia, East Asia, and Oceania
Samoa Southeast Asia, East Asia, and Oceania
Seychelles Southeast Asia, East Asia, and Oceania

Solomon Islands

Southeast Asia, East Asia, and Oceania

Sri Lanka Southeast Asia, East Asia, and Oceania
Taiwan Southeast Asia, East Asia, and Oceania
Thailand Southeast Asia, East Asia, and Oceania

Timor-Leste

Southeast Asia, East Asia, and Oceania

Tokelau Southeast Asia, East Asia, and Oceania
Tonga Southeast Asia, East Asia, and Oceania
Tuvalu Southeast Asia, East Asia, and Oceania
Vanuatu Southeast Asia, East Asia, and Oceania
Viet Nam Southeast Asia, East Asia, and Oceania
Angola Sub-Saharan Africa
Benin Sub-Saharan Africa
Botswana Sub-Saharan Africa

Burkina Faso

Sub-Saharan Africa

Burundi

Sub-Saharan Africa

Cote d'Ivoire

Sub-Saharan Africa

Cabo Verde

Sub-Saharan Africa

Cameroon

Sub-Saharan Africa

Central African Republic

Sub-Saharan Africa

Chad Sub-Saharan Africa
Comoros Sub-Saharan Africa
Congo Sub-Saharan Africa

Democratic Republic of the Congo

Sub-Saharan Africa

Djibouti

Sub-Saharan Africa

Equatorial Guinea

Sub-Saharan Africa

Eritrea Sub-Saharan Africa
Eswatini Sub-Saharan Africa
Ethiopia Sub-Saharan Africa
Gabon Sub-Saharan Africa
Gambia Sub-Saharan Africa
Ghana Sub-Saharan Africa

Guinea

Sub-Saharan Africa




Guinea-Bissau

Sub-Saharan Africa

Kenya Sub-Saharan Africa
Lesotho Sub-Saharan Africa
Liberia Sub-Saharan Africa
Madagascar Sub-Saharan Africa
Malawi Sub-Saharan Africa
Mali Sub-Saharan Africa
Mauritania Sub-Saharan Africa
Mozambique Sub-Saharan Africa
Namibia Sub-Saharan Africa
Niger Sub-Saharan Africa
Nigeria Sub-Saharan Africa
Rwanda Sub-Saharan Africa

Sao Tome and Principe

Sub-Saharan Africa

Senegal

Sub-Saharan Africa

Sierra Leone

Sub-Saharan Africa

Somalia Sub-Saharan Africa
South Africa Sub-Saharan Africa
South Sudan Sub-Saharan Africa
Togo Sub-Saharan Africa
Uganda Sub-Saharan Africa

United Republic of Tanzania

Sub-Saharan Africa

Zambia

Sub-Saharan Africa

Zimbabwe

Sub-Saharan Africa




Section 7: GBD estimation draws

In GBD 2023, we reduced the number of draws (or computations) per process to 250 to
minimize computing power and time. Based on simulation testing, we determined that a change
in the number of draws did not impact final mean estimates, nor lead to inappropriately narrow
uncertainty estimates.

To help assess the impact of reduced draws, we conducted the following experiment. We first
generated 1000 samples from a random variable X~N(30,10"2) to be used as our “true”
distribution. For each n depicted in the plot below, we subset n samples with which we
calculated the sample standard deviation. We then estimated a 95% uncertainty interval 30+1.96s
and computed the percent of the “true” distribution covered by that 95% uncertainty interval. For
each n, these steps were conducted 1000 times. The distribution of coverages from those 1000
simulations for each number of draws is shown below in green:

Figure S6: Simulations of draw quantities
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Section 8: Risk factors hierarchy

For the GBD 2023, we produced estimates for 53 risk factors (Table S8). These risk factors were nested

in 20 aggregate groupings and three further categorizations: Behavioural risk factors,

Environmental/occupational risk factors, and Metabolic risk factors.

Table S8: GBD 2023 risk factor hierarchy

Level 1 Category

Level 2 Risk Factor

Level 3 Risk Factor

Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks

Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks
Behavioral risks

Behavioral risks

Environmental/occupational

risks

Child and maternal malnutrition
Child and maternal malnutrition
Child and maternal malnutrition
Child and maternal malnutrition
Child and maternal malnutrition
Child and maternal malnutrition
Tobacco

Tobacco

Tobacco

High alcohol use

Drug use

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Dietary risks

Low physical activity
Intimate partner violence
Unsafe sex

Sexual violence against children and
bullying

Sexual violence against children and
bullying

Unsafe water, sanitation, and
handwashing

Suboptimal breastfeeding

Child growth failure

Low birth weight and short gestation
Iron deficiency

Vitamin A deficiency

Zinc deficiency

Smoking

Chewing tobacco

Second-hand smoke

Diet low in fruits

Diet low in vegetables

Diet low in legumes

Diet low in whole grains
Diet low in nuts and seeds
Diet low in milk

Diet high in red meat

Diet high in processed meat

Diet high in sugar-sweetened beverages

Diet low in fiber

Diet low in calcium

Diet low in seafood omega-3 fatty acids
Diet low in omega-6 polyunsaturated fatty

acids
Diet high in trans fatty acids

Diet high in sodium

Sexual violence against children
Bullying victimization

Unsafe water source



Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks
Environmental/occupational
risks

Metabolic risks

Metabolic risks
Metabolic risks
Metabolic risks
Metabolic risks
Metabolic risks

Unsafe water, sanitation, and
handwashing

Unsafe water, sanitation, and
handwashing

Air pollution

Air pollution

Air pollution

Other environmental risks
Other environmental risks
Occupational risks
Occupational risks
Occupational risks
Occupational risks
Occupational risks
Occupational risks
Non-optimal temperature

Non-optimal temperature

High fasting plasma glucose
High systolic blood pressure
High body-mass index

Low bone mineral density
Kidney dysfunction

High LDL cholesterol

Unsafe sanitation

No access to handwashing facility

Particulate matter pollution

Ambient ozone pollution

Ambient nitrogen dioxide pollution

Residential radon
Lead exposure
Occupational carcinogens

Occupational asthmagens

Occupational particulate matter, gases, and

fumes
Occupational noise

Occupational injuries

Occupational ergonomic factors

High temperature

Low temperature
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