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Abstract The Sendai Framework for Disaster Risk

Reduction 2015–2030 recognizes the strong connection

between health and disasters and promotes the concept of

health resilience throughout. Several of the seven global

targets stated in the Sendai Framework are directly related

to health in terms of reducing disaster mortality, the

number of affected people, disaster damage to critical

infrastructure, and disruption of basic services such as

health facilities. The Sendai Framework also maintains

close coordination with other United Nations landmark

agreements relevant to health such as the Sustainable

Development Goals. However, the measurement of health-

related indicators is challenging. Issues arise, for example,

in linking deaths to disasters because of the complex

interplay between exposure, risk, vulnerability, and haz-

ards. The lack of a universal classification of disasters also

means that recording of health data in disasters is not

standardized. Developing the guidelines to enable data on

the indicators to be collected and reported to support the

Sendai targets requires detailed thinking, time, and con-

sultation with a diverse range of stakeholders. Strong col-

laboration and partnership will be vital to achieving

success.
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1 Introduction

Two years have passed since the adoption of the Sendai

Framework for Disaster Risk Reduction 2015–2030 by 187

United Nations Member States at the Third United Nations

World Conference on Disaster Risk Reduction in Japan in

March 2015 (UNISDR 2015). Three other UN landmark

agreements linking directly to the health aspects within the

Sendai Framework were made in 2015—the Sustainable

Development Goals (United Nations 2015), the Paris Cli-

mate Agreement (UNFCC 2015), and the Habitat III New

Urban Agenda (United Nations Habitat III 2016).

The Sendai Framework aims to reinforce the shift in

policy and practice of governments and stakeholders from

managing disasters and other events to managing disaster

risk. The Framework’s success will be assessed through

action at all levels—local, regional, national, and global

(Wahlström 2015). Rather than focusing exclusively on the

response to emergencies, the Sendai Framework recognizes

that by reducing and managing conditions of hazard,

exposure, and vulnerability—while building the capacity of

communities and countries for prevention, preparedness,

response, and recovery—losses and impacts from disasters

can be effectively alleviated.
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Adoption of the Sendai Framework by the UN Member

States includes agreement on seven global targets to assess

global progress in disaster risk reduction. Paragraph 18 of

the Sendai Framework states that: ‘‘these targets will be

measured at the global level and will be complemented by

work to develop appropriate indicators. National targets

and indicators will contribute to the achievement of the

outcome and goal of the present Framework.’’ The seven

global targets (UNISDR 2015, p. 12) are:

(a) Substantially reduce global disaster mortality by

2030, aiming to lower the average per 100,000 global

mortality rate in the decade 2020–2030 compared to

the period 2005–2015;

(b) Substantially reduce the number of affected people

globally by 2030, aiming to lower the average global

figure per 100,000 in the decade 2020–2030 com-

pared to the period 2005–2015;

(c) Reduce direct disaster economic loss in relation to

global gross domestic product (GDP) by 2030;

(d) Substantially reduce disaster damage to critical

infrastructure and disruption of basic services, among

them health and educational facilities, including

through developing their resilience by 2030;

(e) Substantially increase the number of countries with

national and local disaster risk reduction strategies by

2020;

(f) Substantially enhance international cooperation to

developing countries through adequate and sustain-

able support to complement their national actions for

implementation of the present Framework by 2030;

(g) Substantially increase the availability of and access to

multi-hazard early warning systems and disaster risk

information and assessments to people by 2030.

This article builds on previous efforts to discuss the

significance of health as a core theme throughout the

Sendai Framework (Aitsi-Selmi et al. 2015). In light of the

UN General Assembly’s adoption of indicators for the

seven global targets in February 2017 (UNISDR 2017), this

article provides an update on the role of health as an out-

come and sector within disaster risk reduction, an exami-

nation of the presence of health in the Sendai global targets

and indicators, and a brief analysis of the challenges and

opportunities when using health indicators to address the

goals of disaster risk reduction.

2 Disaster Risk Management and Health

A United Nations survey identified health as a universal

priority for societies around the world (UNMC 2014).

While a vital sector in itself, the health sector contributes

across all other sectors (for example, education and

employment), as well as being one to which other sectors

contribute. In the Hyogo Framework for Action 2005–2015

(UNISDR 2005), there was little explicit mention of the

important role of disaster risk reduction strategies in

improving health outcomes for people at risk or affected by

emergencies and disasters. Sendai has changed this, and

health resilience is strongly promoted throughout the

Framework.

The Sendai Framework recognizes that a holistic

approach to managing risks associated with natural and

human-induced hazards—including prevention, prepared-

ness, response, and recovery—is required. It refers to the

implementation of an all-hazards approach to managing

disaster risk, which includes tackling biological risks such

as epidemics and pandemics. Health is therefore a key

theme (Aitsi-Selmi and Murray 2015). The Hyogo

Framework for Action contained few explicit references to

health, whereas the Sendai Framework contains many, with

the word health mentioned 38 times (UNISDR 2005).

Actions/paragraphs specific to health within the Sendai

Framework include:

• Paragraph 18: Inclusion of health targets and indica-

tors for monitoring and reporting on disaster risk

management;

• Paragraph 22(n): Establishing a mechanism of case

registry and a database of mortality caused by disaster

in order to improve the prevention of morbidity and

mortality;

• Paragraph 30(i): Enhancing the resilience of national

health systems through training and capacity develop-

ment; Supporting the implementation of the Interna-

tional Health Regulations (WHO 2005);

• Paragraph 30(j): Strengthening the design and imple-

mentation of inclusive policies and social safety-net

mechanisms, such as supporting access to basic health-

care services, including maternal, newborn, and child

health, sexual and reproductive health;

• Paragraph 33(c): Improving the resilience of critical

infrastructure to ensure new and existing health facil-

ities remain operational in emergencies and disasters;

• Paragraph 33(o): Enhancing recovery schemes to

provide psychosocial support and mental health ser-

vices, and assisting those disproportionately affected by

disasters including those with life threatening and

chronic disease.

3 Sendai Global Targets and Indicators

The Sendai Framework addresses the need for a shared

understanding of disaster risk through its global targets and

indicators, which also provide a focus for attention on
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concerns that are universal to all countries (WHO 2005).

These targets can act as a catalyst to accelerate change

within countries as their high public profile attracts politi-

cal commitment and financial resources. The benchmark-

ing of targets as a global process can also provide a strong

motivating factor for countries.

Nevertheless, indicators are not without their limitations.

Their measurement often relies on robust and complete data,

which may not be available across all countries, resulting in

comparability issues. Moreover, indicators have the poten-

tial to be misleading, if the data, assumptions, or analyses

behind them are incorrect. Aggregated data, for example,

may mask inequalities within vulnerable groups that, unless

disaggregated, will remain hidden to policymakers. In the

extreme, this can lead to a phenomenon known as Simpson’s

paradox, where a body of data displays a trend, yet when the

data are broken into subgroups, the opposite trend is

apparent for different subgroups (Wagner 1982).

Successful global targets and indicators share the fol-

lowing characteristics in their design: they are inspiring,

clearly understood, few in number, ambitious yet feasible,

and most importantly they are measurable (Vandemoortele

2012; United Nations Data Revolution 2014). Coherence of

indicators and targets with other global initiatives is also

key. The UN Statistics Division recently confirmed indi-

cators developed by the Inter-Agency and Expert Group on

Sustainable Development Goal Indicators, and this process

is closely coordinated with the Sendai Framework

(UNSTATS 2017).

On 2 February 2017, the UN General Assembly adopted

resolution A/71/644, which states the necessary indicators

associated with the global targets (United Nations 2017).

Through the collection of the information on these indi-

cators, UN Member States can measure their progress in

disaster risk reduction efforts by 2030, including mortality,

persons affected, economic loss, and damage to critical

infrastructure and disruption of basic services.

Many of the Sendai indicators are health-related. Within

Target A, for example, an indicator measures the number of

deaths attributed to disasters, while an indicator in Target B

measures the number of injured or ill people attributed to

disasters. Within Target D, the numbers of health facilities

damaged or destroyed, as well as the disruptions to health

services attributed to disasters are to be measured.

4 Measuring the Sendai Framework Health-
Related Indicators: Challenges
and Opportunities

Paragraph 14 of the Sendai Framework for Disaster Risk

Reduction (UNISDR 2015, p. 11) states that ‘‘there is a

need to address existing challenges and prepare for future

ones by focusing on monitoring, assessing and under-

standing disaster risk and sharing such information and on

how it is created.’’ Several agreed systems of health indi-

cators are currently in use. These include:

• The International Health Regulations (IHR)—Designed

to assist the global community in preventing and

responding to acute public health risks that have the

potential to cross borders and threaten people world-

wide (WHO 2005). The regulations mandate countries

to assess their capacities for disease surveillance and

response and report whether these are sufficient to meet

their obligations.

• The Global Health Security Agenda (GHSA)—Initiated

in 2014 by the Obama administration, a non-binding

coalition of countries, nongovernmental organizations,

and international organizations working together to

help build country capacity to respond to infectious

disease threats, elevate global health security as a

national and global priority, and ultimately spur

progress on implementing the IHR (GHSA 2016).

• The Joint External Evaluation (JEE) Alliance—A

voluntary, collaborative process to assess a country’s

capacity to adhere to IHR requirements to prevent,

detect, and rapidly respond to public health threats

(WHO 2016a). The JEE is a tool that has been

developed by the World Health Organization in

collaboration with other initiatives such as the GHSA,

and assesses 19 technical areas. It allows countries (the

United Kingdom was one of the initial volunteer

countries) to identify and prioritize the most urgent

needs within their health security systems, and to

engage with donors and partners to target resources

effectively (WHO 2016b).

• The WHO R&D Blueprint for Action to Prevent

Epidemics—A global strategy and preparedness plan

published in May 2016, sparked by the Ebola crisis that

allows the rapid activation of research and development

activities during epidemics. Its aim is to fast-track the

availability of effective tests, vaccines, and medicines

that can be used to save lives and avert large-scale

crises (WHO 2016c). However, disaster risk reduction

also requires ongoing, steady, and continual research

and development, including horizon scanning and

scenario testing.

• The Paris-based World Organization for Animal Health

(OIE)—Founded in 1924 as the Office International des

Epizooties (OIE), coordinates global animal disease

control, and has created the Performance of Veterinary

Services tool, used to evaluate veterinary capacity in

countries around the world (OIE 2013).

• The Lancet Countdown—An international research

collaboration identifying the health benefits in
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responding to climate change. It is currently engaged in

a consultation process to develop indicators that will

give a global overview on the relationship between

health and climate (Watts et al. 2017).

Each of these systems faces a number of common data

collection challenges. Baseline data may not be available, and

there may be a lack of comparable disaster damage and loss

data due to differences in data recording and standards over

time and across countries (European JRC 2015). Significant

data challenges became apparent, for example, following the

establishment of the Millennium Development Goals (Fehling

et al. 2013). These issues produced a number of important

learning points apparent in the 2015 agreements, with par-

ticular respect to ensuring broad engagement in collection,

reporting, and analysis. As noted by Moon et al. (2017), in

light of the West African Ebola epidemic, the global com-

munity needs to invest resources in monitoring, governance,

and accountability mechanisms in order to bring about

effective change in reducing the health impacts of disasters.

Engagement and political will can drive change. The

above programs for health indicators are evidence of the

desire for systemic progress. In the 2004 round of the Global

AIDS Reporting System, for example, only 53% of coun-

tries (52 UN Member States) reported data. By the 2012

round, this figure had increased to 96% (186 UN Member

States) (Alfvén et al. 2017). Nevertheless, the collection of

such data must be cross-validated to ensure it is robust, with

existing and novel reporting methods made evident. The

World Health Organization’s Global Reference List of 100

Core Health Indicators aims to contribute to greater align-

ment between countries on the reporting of health trends

(WHO 2015). A new edition that takes account of the

Sustainable Development Goals indicators, including those

linked to the Sendai Framework, is due for publication in

2017. Through a series of continuing workshops on the

Sendai Framework indicators, particular issues and chal-

lenges have been identified for the health-related indicators:

• Temporality Deaths attributable to a disaster can occur

during a slow-onset and protracted event or months,

sometimes years after the initial impact of a sudden-onset

event, and may differ according to the hazard. Temporal

dimensions need to be specified in relation to recording a

death associated with a hazardous event or disaster.

• Attribution Linking mortality and morbidity to events

or disasters can be problematic. With certain hazards,

the cause of death may be obvious, for example

drowning as a result of a flood. However, particularly

with slow-onset hazards, the causes are often indirect.

For example, in the case of droughts, some of the

indirect causes of morbidity and mortality have

included communicable diseases, malnutrition, and

disruption to basic health care (Stanke et al. 2013).

• Baselines Progress and change can only be monitored if

there is a baseline. In the Sendai targets, countries will

report on loss data for the period 2005–2015 to enable

comparison with data from 2015 to 2030 per 100,000

population. However, the collection of historic loss data

will require an investment of time and resources. One

possibility with the health-related indicators of the Sendai

Framework is to explore using resources such as the

Global Burden of Disease study (an open, collaborative,

independent study) to comprehensively model and, where

possible, measure epidemiological levels and trends of

disease and risk factor burden worldwide. The study has

already been used to generate comparable, valid, and

consistent baseline measurements for the health-related

Sustainable Development Goals (Lim et al. 2016).

• Classification of hazards Paragraph 24(j) of the Sendai

Framework calls for the strengthening of ‘‘technical

and scientific capacity to capitalize on and consolidate

existing knowledge and to develop and apply method-

ologies and models to assess disaster risks, vulnerabil-

ities and exposure to all hazards’’(UNISDR 2015,

p. 15). So far as can be determined, there does not

appear to be a single established universal taxonomy or

set of classifications for use in disasters. A number of

taxonomies have been put together by individual

organizations, yet none are approved international

standards. These include the Peril Classification and

Hazard Glossary developed by the Integrated Research

on Disaster Risk (IRDR 2014) and the one used by the

Centre for Risk Studies at the Cambridge University

Judge Business School (Cambridge Centre for Risk

Studies 2017). It will be essential to ensure that all

hazards identified within the scope of the Sendai

Framework are represented to avoid bias (Gall et al.

2009). However, it should be acknowledged that

disasters are caused by vulnerability that is contextual;

therefore, creating a single taxonomy may oversimplify

the diverse characteristics displayed by disasters.

• Thresholds Disasters encapsulate events of all scales

and have no minimum threshold. However, some

disaster databases such as EM-DAT (CRED 2017)

define threshold criteria (events are only reported, for

example, if 10 or more people died) that do not capture

all disasters.

5 Conclusion

The three landmark agreements finalized in 2015—the

Sustainable Development Goals (United Nations 2015),

the Paris Climate Agreement (UNFCC 2015), and the

Sendai Framework for Disaster Risk Reduction
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2015–2030 (UNISDR 2015)—directly address impacts on

health. This presence of health issues in the motivations

of policymakers is not without precedent, but with respect

to disaster risk reduction, the focus on health has

increased.

Developing data collection and reporting guidelines for

indicators requires detailed consultation with a diverse

range of stakeholders. It is critical that indicators are use-

ful, useable, and used (Aitsi-Selmi et al. 2016). Reporting

burden upon countries must be minimal, and methods

advised should be applicable locally and nationally, as well

as at the global level. For this reason, collaboration with

other similar indicator processes is necessary. A strong

emphasis should also be placed on the importance of

learning and sharing experiences of best practice. It is

important to understand the ultimate utility of indicators as

an input to answers and impetus for action.

Acknowledgements We would like to acknowledge Jonathan

Abrahams from the World Health Organization for his invaluable

comments on this article.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (http://crea

tivecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided you give

appropriate credit to the original author(s) and the source, provide a

link to the Creative Commons license, and indicate if changes were

made.

References

Aitsi-Selmi, A., and V. Murray. 2015. The Sendai framework:

Disaster risk reduction through a health lens. Bulletin of the

World Health Organization 93(6): 362.

Aitsi-Selmi, A., S. Egawa, H. Sasaki, C. Wannous, and V. Murray.

2015. The Sendai framework for disaster risk reduction:

Renewing the global commitment to people’s resilience, health,

and well-being. International Journal of Disaster Risk Science

6(2): 164–176.

Aitsi-Selmi, A., K. Blanchard K, and V. Murray V. 2016. ‘‘Ensuring

science is useful, usable and used in global disaster risk

reduction and sustainable development: A view through the

Sendai framework lens.’’ Palgrave Communications 2: Article

16016 (2016).

Alfvén, T., T. Erkkola, P.D. Ghys, J. Padayachy, M. Warner-Smith,

D. Rugg, and P. De Lay. 2017. Global AIDS Reporting-2001 to

2015: Lessons for monitoring the sustainable development goals.

AIDS and Behavior. doi:10.1007/s10461-016-1662-9.

Cambridge Centre for Risk Studies. 2017. Cambridge global risk

outlook 2017. http://cambridgeriskframework.com/page/20.

Accessed 17 Mar 2017.

CRED (Centre for Research on the Epidemiology of Disasters). 2017.

EM-DAT the international disaster database. http://www.emdat.

be. Accessed 17 Mar 2017.

European JRC (Joint Research Centre). 2015. Guidance for recording

and sharing disaster damage and loss data. http://drr.jrc.ec.

europa.eu/Portals/0/Loss/JRC_guidelines_loss_data_recording_

v10.pdf. Accessed 17 Mar 2017.

Fehling, M., B.D. Nelson, and S. Venkatapuram. 2013. Limitations of

the millennium development goals: A literature review. Global

Public Health 8(10): 1109–1122.

Gall, M., K.A. Borden, and S.L. Cutter. 2009. When do losses count?

Six fallacies of natural hazards loss data. Bulletin of the

American Meteorological Society 90(6): 799–809.

GHSA (Global Health Security Agenda). 2016. Advancing the global

health security agenda: Progress and early impact from U.S.

investment. https://www.ghsagenda.org/docs/default-source/

default-document-library/ghsa-legacy-report.pdf?sfvrsn=12. Acces-

sed 25 Apr 2017.

IRDR (Integrated Research on Disaster Risk). 2014. Peril classifica-

tion and hazard glossary: DATA project report No. 1. http://

www.preventionweb.net/publications/view/36979. Accessed 17

Mar 2017.

Lim, S.S., K. Allen, Z.A. Bhutta, L. Dandona, M.H. Forouzanfar, N.

Fullman, P.W. Gething, E.M. Goldberg, S.I. Hay, M. Holmberg,

and Y. Kinfu. 2016. Measuring the health-related sustainable

development goals in 188 countries: A baseline analysis from the

global burden of disease study 2015. The Lancet 388(10053):

1813–1850.

Moon, S., J. Leigh, L. Woskie, F. Checchi, V. Dzau, M. Fallah, G.

Fitzgerald, L. Garrett, L. Gostin, D.L. Heymann, and R. Katz.

2017. Post-Ebola reforms: Ample analysis, inadequate action.

The BMJ 356. doi:10.1136/bmj.j280.

OIE (World Organisation for Animal Health). 2013. Tool for the

evaluation of performance of veterinary services. http://www.

oie.int/fileadmin/Home/eng/Support_to_OIE_Members/pdf/A_

PVS_Tool_Final_Edition_2013.pdf. Accessed 17 Mar 2017.

Stanke, C., M. Kerac, C. Prudhomme, J. Medlock, and V. Murray.

2013. Health effects of drought: A systematic review of the

evidence. PLOS Currents Disasters. doi: 10.1371/currents.dis.

7a2cee9e980f91ad7697b570bcc4b004.

United Nations. 2015. Sustainable Development Goals. http://www.

un.org/sustainabledevelopment/sustainable-development-goals/.

Accessed 17 Mar 2017.

United Nations. 2017. Report of the open-ended intergovernmental

expert working group on indicators and terminology relating to

disaster risk reduction. United Nations A/71/644. http://www.

preventionweb.net/files/50683_oiewgreportenglish.pdf. Acces-

sed 17 Mar 2017.

United Nations Data Revolution. 2014. A world that counts:

Mobilising a data revolution for sustainable development. United

Nations independent expert advisory group on a data revolution

for sustainable development. http://www.undatarevolution.org/

wp-content/uploads/2014/11/A-World-That-Counts.pdf. Acces-

sed 17 Mar 2017.

United Nations Habitat III. 2016. The new urban agenda. http://

habitat3.org/wp-content/uploads/New-Urban-Agenda-GA-

Adopted-68th-Plenary-N1646655-E.pdf. Accessed 17 Mar 2017.

UNFCC (United Nations Framework Convention on Climate

Change). 2015. The Paris Agreement. http://unfccc.int/paris_

agreement/items/9485.php. Accessed 17 Mar 2017.

UNMC (United Nations Millennium Campaign). 2014. We the

peoples: Celebrating 7 million voices. https://myworld2015.files.

wordpress.com/2014/12/wethepeoples-7million.pdf. Accessed

17 Mar 2017.

UNISDR (United Nations International Strategy for Disaster Reduc-

tion). 2005. Hyogo framework for action 2005–2015: Building

the resilience of nations and communities to disasters. http://

www.unisdr.org/files/1037_hyogoframeworkforactionenglish.

pdf. Accessed 17 Mar 2017.

UNISDR (United Nations International Strategy for Disaster Reduc-

tion). 2015. Sendai framework for disaster risk reduction

2015–2030. http://www.wcdrr.org/uploads/Sendai_Framework_

Int J Disaster Risk Sci

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1007/s10461-016-1662-9
http://cambridgeriskframework.com/page/20
http://www.emdat.be
http://www.emdat.be
http://drr.jrc.ec.europa.eu/Portals/0/Loss/JRC_guidelines_loss_data_recording_v10.pdf
http://drr.jrc.ec.europa.eu/Portals/0/Loss/JRC_guidelines_loss_data_recording_v10.pdf
http://drr.jrc.ec.europa.eu/Portals/0/Loss/JRC_guidelines_loss_data_recording_v10.pdf
https://www.ghsagenda.org/docs/default-source/default-document-library/ghsa-legacy-report.pdf%3fsfvrsn%3d12
https://www.ghsagenda.org/docs/default-source/default-document-library/ghsa-legacy-report.pdf%3fsfvrsn%3d12
http://www.preventionweb.net/publications/view/36979
http://www.preventionweb.net/publications/view/36979
http://dx.doi.org/10.1136/bmj.j280
http://www.oie.int/fileadmin/Home/eng/Support_to_OIE_Members/pdf/A_PVS_Tool_Final_Edition_2013.pdf
http://www.oie.int/fileadmin/Home/eng/Support_to_OIE_Members/pdf/A_PVS_Tool_Final_Edition_2013.pdf
http://www.oie.int/fileadmin/Home/eng/Support_to_OIE_Members/pdf/A_PVS_Tool_Final_Edition_2013.pdf
http://dx.doi.org/10.1371/currents.dis.7a2cee9e980f91ad7697b570bcc4b004
http://dx.doi.org/10.1371/currents.dis.7a2cee9e980f91ad7697b570bcc4b004
http://www.un.org/sustainabledevelopment/sustainable-development-goals/
http://www.un.org/sustainabledevelopment/sustainable-development-goals/
http://www.preventionweb.net/files/50683_oiewgreportenglish.pdf
http://www.preventionweb.net/files/50683_oiewgreportenglish.pdf
http://www.undatarevolution.org/wp-content/uploads/2014/11/A-World-That-Counts.pdf
http://www.undatarevolution.org/wp-content/uploads/2014/11/A-World-That-Counts.pdf
http://habitat3.org/wp-content/uploads/New-Urban-Agenda-GA-Adopted-68th-Plenary-N1646655-E.pdf
http://habitat3.org/wp-content/uploads/New-Urban-Agenda-GA-Adopted-68th-Plenary-N1646655-E.pdf
http://habitat3.org/wp-content/uploads/New-Urban-Agenda-GA-Adopted-68th-Plenary-N1646655-E.pdf
http://unfccc.int/paris_agreement/items/9485.php
http://unfccc.int/paris_agreement/items/9485.php
https://myworld2015.files.wordpress.com/2014/12/wethepeoples-7million.pdf
https://myworld2015.files.wordpress.com/2014/12/wethepeoples-7million.pdf
http://www.unisdr.org/files/1037_hyogoframeworkforactionenglish.pdf
http://www.unisdr.org/files/1037_hyogoframeworkforactionenglish.pdf
http://www.unisdr.org/files/1037_hyogoframeworkforactionenglish.pdf
http://www.wcdrr.org/uploads/Sendai_Framework_for_Disaster_Risk_Reduction_2015-2030.pdf


for_Disaster_Risk_Reduction_2015-2030.pdf. Accessed 17 Mar

2017.

UNISDR (United Nations International Strategy for Disaster Reduc-

tion). 2017. UN backs accountability on disaster losses. https://

www.unisdr.org/archive/51767. Accessed 17 Mar 2017.

UNSTATS (United Nations Statistics Division). 2017. Report of the

inter-agency and expert group on sustainable development goal

indicators. UNSTATS E/CN.3/2017/2 (2017). http://undocs.org/

E/CN.3/2017/1. Accessed 17 Mar 2017.

Vandemoortele, J. 2012. UN system task team on the post-2015 UN

development agenda. Advancing the global development agenda

post-2015: Some thoughts, ideas and practical suggestions.

http://www.un.org/millenniumgoals/pdf/jan_vandemoortele_Aug.

pdf. Accessed 17 Mar 2017.

Wagner, C.H. 1982. Simpson’s paradox in real life. The American

Statistician 36(1): 46–48.

Wahlström, M. 2015. New Sendai framework strengthens focus on

reducing disaster risk. International Journal of Disaster Risk

Science 6(2): 200–201.

Watts, N. et al. 2017. The Lancet Countdown: Tracking progress on

health and climate change. The Lancet 389(10074): 1151–1164.

WHO (World Health Organization). 2005. International health

regulations 2005. http://apps.who.int/iris/bitstream/10665/

246107/1/9789241580496-eng.pdf?ua=1. Accessed 17 Mar

2017.

WHO (World Health Organization). 2015. Global reference list of

100 core health indicators. apps.who.int/iris/bitstream/10665/

173589/1/WHO_HIS_HSI_2015.3_eng.pdf. Accessed 17 Mar

2017.

WHO (World Health Organization). 2016a. Joint external evaluation

tool (JEE): International health regulations. http://apps.who.int/

iris/bitstream/10665/204368/1/9789241510172_eng.pdf?ua=1.

Accessed 25 Apr 2017.

WHO (World Health Organization). 2016b. Independent oversight

and advisory committee for the WHO health emergencies

programme - Meeting Report 1 September 2016. http://www.

who.int/about/who_reform/emergency-capacities/oversight-com

mittee/third-report-sept-2016.pdf. Accessed 17 Mar 2017.

WHO (World Health Organization). 2016c. An R&D blueprint for

action to prevent epidemics. http://apps.who.int/blueprint-bro

chure/. Accessed 17 Mar 2017.

Maini et al. Sendai Framework Health Indicators

123

http://www.wcdrr.org/uploads/Sendai_Framework_for_Disaster_Risk_Reduction_2015-2030.pdf
https://www.unisdr.org/archive/51767
https://www.unisdr.org/archive/51767
http://undocs.org/E/CN.3/2017/1
http://undocs.org/E/CN.3/2017/1
http://www.un.org/millenniumgoals/pdf/jan_vandemoortele_Aug.pdf
http://www.un.org/millenniumgoals/pdf/jan_vandemoortele_Aug.pdf
http://apps.who.int/iris/bitstream/10665/246107/1/9789241580496-eng.pdf%3fua%3d1
http://apps.who.int/iris/bitstream/10665/246107/1/9789241580496-eng.pdf%3fua%3d1
http://apps.who.int/iris/bitstream/10665/204368/1/9789241510172_eng.pdf%3fua%3d1
http://apps.who.int/iris/bitstream/10665/204368/1/9789241510172_eng.pdf%3fua%3d1
http://www.who.int/about/who_reform/emergency-capacities/oversight-committee/third-report-sept-2016.pdf
http://www.who.int/about/who_reform/emergency-capacities/oversight-committee/third-report-sept-2016.pdf
http://www.who.int/about/who_reform/emergency-capacities/oversight-committee/third-report-sept-2016.pdf
http://apps.who.int/blueprint-brochure/
http://apps.who.int/blueprint-brochure/

	The Sendai Framework for Disaster Risk Reduction and Its Indicators---Where Does Health Fit in?
	Abstract
	Introduction
	Disaster Risk Management and Health
	Sendai Global Targets and Indicators
	Measuring the Sendai Framework Health-Related Indicators: Challenges and Opportunities
	Conclusion
	Acknowledgements
	References




