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Executive Summary

| , wlagical threats—natural, intenticnal, o

=%, accidental=ir ary country can pose rsks to global
L’ health, international security, and the worldwide
economy. Because infectious diseases know no borders,
all countries must prontize and exércise the capatsli-
ties required o prevent, detect, and rapidly respond to
public health ermergencies. Every country also must be
transparent about s capabilities to assure neighbors it
can stap an outbreak from becoming an intemational
catastrophe. In turm, ghobal leaders and international
organizations bear a collective responsibility for develop-
ing and maintaining robust global capability to counter
infectious disease threats. This capability includes ensur-
ing that financing is available to fill gaps in epidemic and
pandermic preparedness. These steps will save lives and
achieve a safer and more secure world,

The Global Health Security (GHS) Index is the first compre-
hensive assessment and benchmarking of health security
and related capakbilities acnoss the 195 cowntries that malke

up the States Parbies! to the Intemational Health Regu-
lations IHR [2005]).7 The GHS Index is a project of the
Muclear Threat Intiative (NTI) and the Johns Hopkins
Center for Health Secunty (JHU) and was developed with
The Econarmist Intelligence Unit (EIU). These argarmzatons
believe that, over time, the GHS Index will Spur rmeasir-
able changes i national health security and improve
intemational capability to address one of the world's most
omrepresent risks: infectious disease outbreaks that can
lead to international epidernics and pandemics.

The GHS Index is intended to be a key resource in the

face of increasing risks of high-consequence® and globally
catastrophic® biologcal events and in light of major gaps

in international fingncing for preparedness. These risks

are magnified by a rapidly changing and interconnectsd
world; increasing political instability; urbanization; climate
charnge: and rapid technology advances that make it easier,
cheaper, and faster to create and engineer pathogens,
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Developed with the guidance of an international expert
advisory panel, the GHS Index data are drawn from pub-
licly available data sources from individual countries and
international organizations, as well as an array of additional
sources incliding published governmental information,
data from the World Health Organization (WHO), the World
Organisation for Animal Heatth (QIE), the Food and Agricul-
ture Organization of the United Mations {FAQ], the World
Bank, country legislation and requlations, and academic
resources and publications. Unique in the field, the GHS
Index provides a comprehensive assessment of countries
health secunty and considers the broader context for
biclogical risks within each country, including a country's
geopolitical considerations and heatth systern and whether
it has tested its Capacities o contain outbreaks.

Knonwing the ricks, however, is not enowgh. Political will

is needed o protect people from the consequences of
epidemics, to take action to save [ves, and to build a safer
and more secure workd,

|:|' INlmY W i ™3
11 3 b

NEEDED?

It &5 ikety that the wiorld will continue to face outboeaks
that most countnes are ill positioned to combat. In addition
to clmate charnge and urbanization, internatonal rmacs
displacerment and migration—rnow hapoening in rearly
every comer of the word—create ideal conditions for the

emergence and spread of pathogens. Countries also face
an increased potential threat of accidental or deliberate

F AT " Wil o

release of a deadly engineered pathogen., which could
cause even greater harm than a naturally occurming
pandemic. The same scientific advances that help fight
epidemic disease also have allowed pathogens to be
engineered or recreated in laboratories. Meanwhile,
disparities in capacity and inattention to biclogical threats
among some leaders have exacerbated preparedness
gaps. The GHS Index seeks to illuminate those gaps to
increase both political will and financing to fAill thhem

at the naticnal and international levels, Unfortunately,
political will for accelerating health security is caught ina
perpetual cycle of paric and neglect. Cher the past two
decades, decision makers have only sporadically focused
on health secunty. despite concerns stemming from

the 2001 anthrax attacks, the emergence of the Severe
Acute Respiratory Syndrorme and Middle East Respiratory
Syndrome coronavinises, and the looming threat of a
pandemic caused by a novel strain of mfuenza,

In Septemnber 2014, the Uinited Mations (UN] Security
Council met in crisis over the growing Ebola epidennic in
West Africa. Massive ghobal assistance was needed to stop
the cutbreak because of nsufficient national capacities

in Guinea, Liberia, and Séerra Leone 1o quickly detect and
respond o the epidemic.

fs a result, the West Africa Ebola epidemic killed at least
10,000 people and infected more than 28.000.° The three
affected countries lost 52.8 bilion in combined GDP, and
a massve global response totaled biliions of dollars before
the cuthreak was contained. The crisis awakened

wiw ghsindex arg
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the world 1o the reality that pathogers can ermenge urex-
pectedly. and when cutbreaks occur in Countnes that ang
unprepared, they can spill beyond borders, thresténing the
peace, health, and prosperity of all countmies. Howewer,
despite newly available vaccines and therapies, response to
the Ebola outbreak that began in 2018 in eastern Dermo-
cratic Republic of Congo has been hampered by wolence
and instahbility, community resistance to outbreak mitiga-
tion measures, hospital transmissian, detays in detechon
and isolation. and lack of funding and resources,

Detays in the global resporse to Ebolain 2014 led to a
restructuring of the WHO and promipted calls for measure-
rent and ransparent reporting of countries’ public health
capacities, including the Launch of the yoburtary WHO IHR
Joirt External Evaluations {JEES). Since then, heatth, policy,
ard security leaders have developed numerous high-level
reviews and recommended ways (o identify, firance, and
fil major preparedness gaps. These recommendations are
redevant for epidemic threats, such as Ebola, ard high-
consaquence pandemic threats, such as a fast-spreading
respiratory disease agent that could have a geographic
Loope. severty, o societal impact and could overwhelm
national or international capacity to manage it® Some of
those recommendations have been implemented, but
many have been shelved owing in part to lack of financing.
Mearly 3ll recommendations pointed to a need to better
wnderstand and measure—on a transparent, global, and
recurring basis—the state of intemational capability for
preventing, detecting, and rapidly responding to epidemic
and pandemic threats

The GHS Index is desigrned to meet ths need.

wisneigihsindexorg
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The WNTI, JHL, and EIU project team—with generous
grants from the Open Philanthropy Project, the

Bill & Melinda Gates Foundation, and the Robertson
Foundation—worked with an international advisory
panel of 21 experts from 13 countries to create a
detailed and comprehensive framework of 140 ques-
tions. organized across & categonies, 34 indicators,
and 85 subindicators to assess a country's capability
to prevent and mitigate epidemics and pandemics.

The GHS Index relies entirely on open-source infonma-
ticn: data that a country has publshed o its own oF has
reported to or been reported by an international entity,
The GHS Index was created in this way with a firm belief
that all countries are safer and more secure when their
populations are able to access mformation about their
country's existing capacities and plans and when countries
understand each other's gaps in epidermic and pandamsc
preparedness &0 they can take concrete steps to finance
and fill thermn. The indicators and questions that compose
the GHS Index framework also prioritize analysis of health
secunty capacity in the cortext of 3 country™s broader
rational health system and other national risk factors.
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The 140 GHS Index questions are organized across six categories:

. 1. PREVENTION
T | Prevention of the emergence or
e release of pathogerns

PREVENT
2. DETECTION AND REPORTING

f AT \ Early detection and reporting for

'ﬁ epidemics of potential

DETECT irternational concem
m 3. RAPID RESPOMNSE
‘?}{‘_ Rapsd response to and mitigaticn
of the spread of an epidermc
RESPOMND 3 o

Among its 140 guestions, the GHS Index pricritizes not ondy
countries’ capacities, but also the existence of functional,
tested, proven capabilities for stopping outbreaks at the
source, several guestions in the GHS Index are designed

to determine not only whether a capacity exists, but also
whether that capacity is regularty—for example, annu-
ally—tested and shown to be functional in exercises or
real-world events.

The GHS Index also ncludes indicators of nations” capac-
ities and capabilities to reduce Global Catastrophic
Bacdogical Ritks (GCBRs), which are biological nisks of
unprecedentad scale that could cause severe damage to
human civilization at a global level, potertially urdermin-
ing crilization's long-term potential” These are everts
that coutd wipe out gains in sustainable development and
glabal health because of their potential to cause national
and regional instability, giobal economic CONSEquUENces,
and widespread marbidity and morkality.

4. HEALTH SYSTEM
Sufficient and robust health system (o
treat the sick and protect health workers

L

HEALTH

5. COMPLIANCE WITH
= INTERNATIONAL NORMS
= Commitments to improving national
MNORMS

capacity, financing plans b address gaps.
and adhering to global norms

f ,-'"1"" \ 6. RISK ENVIRONMENT

—t rerall ek ernarornment and country
RISK vulnesability to biological threats

This report summarizes the results of the first GHS
Index, including overall findings about the state of
national health security capacity across each of the

six (iHS Index categornies. as well as additional findings
specific to functional areas of epidemic and pandemic
preparedness. The full report also offers 33 recommen-
dations to address gaps identified by the GHS Index. All
the findings and recommendations are summarnzed on
pages 12-15 and described in detail throughout the full
report, which begins on page 31

wiw ghsindex arg
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Whereas every country has a responsibility to under-
stand, track, improve, and sustain national health securty,
new and increased global biological risks may reguéne
approaches that are bevond the control of individual
gowvernments and will necessitate international action
Therefore, the recommendations contained in this report
are made with the understanding that health security is a
collective responsibility, and a robust intemational health
securnty architecture is required o support Countres at

OVERALL FINDING

increased risk. As a result. in addition to the many recom-
mendations intended for national leaders, the GHS Index
also includes recommendations amed at decision makers
within the UN system, international organizations, donor
governments, philanthropies, and the private sectore. These
are especially importart in the case of fast-spreading.
deliberately caused, or otherwise unusual outbreaks that
could rapidly cverwhelm the capability of national gowern-
mients and international responders.

National health security is fundamentally weak around the world. No country is fully
prepared for epidemics or pandemics, and every country has important gaps to address.

The GHS Index analysis finds na country is fully
prepared for epidemics or pandemics. Collectively,
international preparedness is weak. Many countries do
not show evidence of the health security capacities
and capabilities that are needed 1o prevent, detect. and
respond to significant infectious disease outbreaks.
The average overall GHS Index score among all 195
countries assessed is 40.2 of a possible score of 100,
Arnong the 60 high-income countries, the average
GHES Index score s 51.9. In addition, 116 high- and
middle-income countries do not score abowve 50
Crverall, the GHS Index finds severe weaknesses in country
abilities to prevent, detect, and respond to health emer-
gencies; severe gaps in health systems; vulnerabilities to
political, sociceconomic, and ermdronimental risks that can
confound cutbreak preparedness and response; and a lack
of adherence to international nomms

Specific scores for the GHS Index categories are as follows:

PREVENTION: Fewer than 7% of couniries score in the
highest tier® for the ability to prevent the emergence or
release of pathogens.

s ghsincer, org

DETECTION AND REPORTING: Only 19% of courtries
receive top marks for detection and reparting.

RAPID RESPOMSE: Feveer than 55 of couniries scored
in the highest tier for ther ability to rapidly respond to
ard rmitigate the spread of an epidemic

HEALTH 5YSTEM: The average score for health systemn
indicators is 26.4 of 100, making it the lowest-scoring

category.

COMPLIANCE WITH INTERNATIOMNAL NORMS:
Less than hatf of countries have submitted
Confidence-Building Measures under the Biological
Weapons Corvention (BWC) in the past three years.
an indication of their ability to adhere 1o important
intermational norms ard commitrnents related to
biclogecal threats

RISK ENVIRONMENT: Only 233 of courtnes score
in the top tier for indicators related to their political
system and government effectivences,

INQOOD149103_0015




This report offers 33 individual recommendations related 1o security and public health authorities, in response

the data Andings across its six categornies. The following is ta high-consequence biclogical events, deliberate

a subset of high-level recommendations related to owver- attacks. and events OCCUrTing in insecure environ-

arching findings. For a lsting of full recommendations, see mients. They also should work to reduce political ard

the summary on pages 12-15 and the full report starting on sociceconomic risk factors that can impede outbreak

page 31 response, including in conflict zones.

 Mational governments should commit b take action to = Mew financing mechanisms to fil epidemic and pan-
address bealth secunty risks. Leaders should closely coor- demic preparedness gaps are urgently needed and
dinate and track in-country health secunty investrments should be established. These could include & rew
with an ermphasis on coordinating them with improwve- multilateral global health security financing mecha-
ments to routine public health and healthcane systems nizrm, such as a global health security matching fund,

expansion of availability of the Workd Bank Irtemational

» Heatth security capacity in every country should be Developrnent Assaciation (IDA) allocations to allow for
transparent and regularly measured. The results of those preparedness financing: and/or development of other
external evaluations and self-assessments should be new ways—including through existing donar and rulti-
published at least once every two years laterat financing programs for global heatth and disaster

preparedness and response—to expand resources (o

« Mational and international health, securty, and ncertivize countries to priortize preparedness funding

humanitanan leaders should improve codndination
arnandg sectors, intluding operational inks between

10 A ghsindex ong
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= The Office of the UN Secretary -Ceneral, workang in » Mational governments and donors should take into

concert with the WHO, the UN Office for the Coordi- account countries’ risk factors for significant disease
nation of Humanitarian Affairs, and the UM Office for outbreaks when making resources available to support
Dizarmament Affairs, should designate a permanent health security capacity development. Countries with bow
facilitator or unit for high-consequence biological events scores related to nisk ervironment should be identified
that could owvenawhelm the capacities of the current as prionty areas for capacity development and should
intemational epidemic response architecture and result in receive prompt international assistance when infectious
mass casualties. This function woulkd not be operational disease emengencies ocour within their bonders.

in nature, but rather the facilitator or unit would corvens

the public health, security, and humanitarian sectors = Given the enormous national need, the UM Secretary-
before and during crises to identify and fill gaps in global General should call a heads-of-state-=level surmmit
preparedness specific to rapidly spreading events with on biolegical threats by 2021 focused on creating

the potential for great loss of life.” The person or unit with sustainable health security financing and mew

this responsibdity also would spur simulation exercises in international emergency response capabilities

concert with the LN Operations and Crisis Centre to pro-
rmcte unity of effort across publc health, humantarian,
and security-led responses.

Countries should test their health secunty capacities and
publish after-action reviews, at least annually. By holding
annual simulation exercises, countries will show cormmit-
ment to a furnctioning system. By publishing after-action
FEvIEwS, COUNtAES can transparently dermonstrate that
their response capabilities will function in a crisis and can
identify areas for improvement.

VAL O S NeE, S
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!‘x_ D RECOM . EMNMDATIOWN _*Z:, SLIM f: .,-T'.~ . 'l
See below for a summary of all the mgior findings and recommendations from the GHS Index, These are described in more
detad beginning on page 39,

FINDINGS

OVERALL FINDING: Mational health
secunty s fundamentally weak around

the world. Mo country |5 Tully prepared

for epedemics or pandemics, and EVETY

counfry has important gaps 1o address,

Countries ane not prepared for a globally
catastraphes biodogical event, Including
those that could be caused by the internaticnal
tpread of a new ar emerging pathagen ar
by the deliberate or accidental release

of a dangerous or engineecred agent

ar arganism, Blotecurity and blosafety are
under-prioritized areas of health security,
and the connections between health and
SECUrY - SeCior ackors for outbreak response
aAre wWeak

There is little evidence that most countries
have tested iImportant health securnty
capacities ar shewn that they would be
functional im a crisis

DATA HIGHLIGHTS

s B of couries soond i e Dolorm e o incyors relbed
i deliberatie nehs fecsecumy)

& BEE soord in the ot e for incheatons related 1o acoksental
risks (becizafiaty)

= Feer than 5% of eountries prodde cversicht for dual-use receanch

= Mo countnes have begislation or regulatsons in place that requin
oormpanias 1o screan DA syrhesis

= 02k of cowmines 0o not show ewdence of reguinng secumy checks for
perscaned with accecs o dangensus biclogical rmatenals o tosing

= B5% show no evigence of kaving completed a beological trear—Tociuged
Interraticnal Health Regulations. (IHR) seryukabon exercee with the Wiodd
Heakh Organzasan (WHO mthe past yea

= P than 5% show o regleement (0 test their emergency cpefations
cemer at least annualy

= 7T donot demonstrate & copability 1o collect ongang or real-tirme
labcratony data

= 2% dhow eadence of a nadlorvade specimen aniport sysben

= B9 o not cermoneTate @ syster for dispenang rmadical counemmeatuses
durng & pullic haslth emergency

= I3 cemonstrate at least one trained Feld epidarmiclogist per 2000000
pecpie

wiw ghsindex arg
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RECOMMENDATIONS

Lovermments and iniemaional arganizatons should gevelop the capabilileds 1o ao0ness EBS-rmdving panderss threps

Govermiments shouled ncluce rmeasurable EfDEEELﬂTj-' ana EICIE-EII'E'._-.' b hrmaeks m nationat health SECLAMyY SITaTaas amd wrack progrecs
onan annudl basis

A cemcated intematonal nommative body Should be developed 10 promale the early ientifcation and recuchion of Deological neks
mEsociated with advances in ‘.thndi._-u.;r:,'

Public ard prvate organizaicns snould inest o percentage of ther sustainable dessloprment and healh securty portiobas in the
area of iosecunty

Funders: and resesrchers should peovide mcentres (o identify and reduce biclogical nsks associated with advances in technology and
should invest in techmical Inncvadions that can improve blceacuriy

Leacers shouls pnortize the gevelopment of operational linkages between secunty end public haalih authomies for bickogical crses

Countnes and mternatcnal CEarNTItIoNS showdd promire the develcprent of mabonal boaurssillance capabiities and 5 glqﬂ;:-.-:l
biosurssllance architeciura

Countries showld test thew health secunty capacites and publish alter-acticn reviews, at least amniually. By halding annual smulazon
exercises. countries will show commitment 1o a functioning systerm. By publishing after-action reviews. couniries can transparently
dernonsirate that their response capabilizies will function in a crisiz and can identify araas for improvament

Fhzalth security Froncing. evabuations. and planning should prioritize functional capability and regular eercisess,

e g hEINGER, Ging 13
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FINDINGS DATA HIGHLIGHTS

Moat countnes have not allocatad
funding from national budgets

ta Al identified preparedness gaps.

Mare than half of countres face mhagdr
palitical and secunty risks that could
underming nationasl capabiliy to
counter bictogical threats

Most countries lack fowndational health
S-y'ﬂ'E"'I'"CS- capacities vital for epidernic
and pandemic resoonse

Coordination and training are
Inadequate amang veternany, wildlife,
and public health professtonals and
poticyrmakers.

Improwving couniny complance with
International health and secirity

narms i essential

» 5% spore in The top tier fod firancing

= Cine cowniry. Libena, has published a gescrniption of specific funding froem its
natcnal buoge: for gaps idenified in exsing assessments ancion naticnal
At pAnS

= 0% showy evidence of senicr leaders’ commitment to improve local or
glotal heakh Lecunty Capacty

= Highar owerall soore: Countnes waith effectve governance and politcal systerms
» 55% weare in the batom and rmiddle mers for poleical and sec undy reks Moc oS
= 15% scowe in the highest tier for public confdence in govemiment

= 2% scare in the top bed for polibcal system and govemmant effectiveness,
representing approamately 145 of the ghobal popalation

u | onvest 5
133 cowamines im

caegony for health sysems, average soore af Jha
the baottom tier, weaknesses armeng even high-mocme couniries

w ATH darsaniiate he anstence of an updsed Raallth waikliores SIFETEGY

= 1% show a public commatrment to proritizing healthcare serices for healthcare
wirkers who bacome sick as a result of paricipanng n a public health responsa

et

= | sComes: physician and nursemicwalie dencity per 100000 population

o |14 show plans o dEpense medical Courmammeasunss dunng health e Gencmss

a J0% dereomirale eElence of reechargrm for chulimrd Caka arsong relevant
rminisines for human, animal, and wilokie surveillance

o % OBMONSTANE B CROAS-TTRNeSienal unit ecicaied O TOOMnolc oiseats

= 5% offer helc epademiological training programs that exphcity inchide
ararrial health professicnals

= 2% have not submitted a report to the Worka Organisation for Apimal
Heahh on the incidence of human cases of zocnotic diseases for the
pa Cabendar yes

= <50% have suberitied Conficdence Building Measures for the Biological
Weapons Cormenion [BEWL in the past three years

= S0 score well for LN Secumsy Councl Resclution {URSCRE 1540 Frplementation
rmeasunes redated 1o legal ramewarnss and enforcerment Tor counterma ological
l\.'.'l_'"._!r_'\-l'_"'l:

= 5% have m place a publbicly pyaslsblie plan or pobcy 1or shasing genetc aat
chnical spacimens, snd/ar isolated eological matensts that exdends bayvond
infusnza

a 315 oo not show enoence of a oross-border agresrment on publc Beatth
BTHEgETCy FEsOnNse

« 45% have Conducied ang publshed a WHO Jont Exterrad Evaluation LEE]
OfF pracLursod eyaluanon

A ghsindex ong
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RECOMMENDATIONS

Hazhkin S2CUIMY preparscmess nancing shouls De rackes I:l:r a-spenihic I_:ili“t-..'-'l'_.' FeCORrRed Nty and brehag -;'ll'll'll.-ii"_.' o heads of sate
[Parmestic financing for health secumty shaubs ba L.r.:':-_'r-:l'_,- increased, maoe tfransparent. and tisd 10 Benchrrearks within national
B0 plams

Drecimion makers should create new health security preparecness nnamncing m echanisms that ncentivie measurable improverments, swc
as & nesw rrulsileberal global health: Zecunty matching fumnd, and expansson al ILs allacations 1o incilce prepansdrnsss

Imtarmaticnal leaders shaould exarmine the availa Dllll.:.' of 1'|'|.-"|'ICII'|l; b0 SUPEOIT Fapdd and Ccompeate outhreak response The UK shoulg
track and publeh cuthnieak -relatec costs ard cantnbuticns

Plars shoukd be developed to asssl countnes with Challenging risk emvircnments and (0 bolster preparecingss in couniries bordenng
thase a2 increased nsk

Mational govermmenis and conors should assess political anc security risk factors when masang rescurces available to suppornt
capacity developrmant

The UM Secunty Council should wngenily corvens a senies of meetings aimed at the cevelopiment of rapid response capabdites,
sirstegies, workionos, and prolecons neceszany lor outhieaks that criginate i of Spresa (o courmines with high polibeal o fecunty nake

Cracision rmakers sholld measune and mhke into account health oycier capallmes a< an integral paet of all health seounty planning
resiments, and financ NG ERBges

| eacers shoule take sieps 1o buls and mairntain obut eathcare and public health weeklonces that play & major role in hclogcal cnses

Maticnal Acton Plans for Health 5Sec LIFICY {MAPHS should take info acoount specific benchrmarks 1@ mprove and Bhance the overall
haahth Sytiem and s workfornce

Peamonal publc arg snemal heakh authonoes should coordinese dunng the developrment of MAPHS and should incarporate a One Health
approach ak part of panderrss planning and naticnal dizasher prépanedress ond responte effons

Consrines should densily an dgency Snd grant If suthanty 9 Coofdmats rainng and infommation thinng armong human, armmal, and
emvironmental health professicnals for cusbreak preparedness and esponss.

DsCrpaon makers should congader infecticus dease reks when cevsloping policies ang plans relpied 1o chimate change, land vee
angd Lrhan planning

Lounires should ‘E'@L-|.""'|:| LINCEnZ0 snd pasbdish & Wl 1S IF
Capalaliteg

10 INCrease Tanspalency around giobal healtn secunty Capacies and

Ciourtries should establish naticnal and regional protooots 1ol rapialy shanng Genetic matenals and spacimens dunng publc healtn

TR e

Featicmal health autharites should daselap epidersns- armd par
routine disasher and broader natianal secunity planming eMorns

IErmic-Spacilic prepanscness and responie siralegies as part of

WAL NEINGER, GG
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GHS Index Map
and Results

“ull rankings, owverall results, and results by categorny
are outlined on the following pages.

Wisit waww ghsindex.org for full data sets, the complete
list of scores, country pages summanzing results, data
sources for each question by country, and justifications
for the score for each question. The Excel spreadsheet
data model is also available for download.

The website also features a score simulator with the
ability to adjust scores, compare results, and wiew
correlations between scores and other data sets
and indices.

VAL O S NeE, S
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The Global Health Security (GHS) Index analysis finds no country is fully
prepared for epidemics or pandemics. Collectively, international
preparedness 1s weak. Many countries do not show evidence of the
health security capacities and capabilities that are needed to prevent,
detect, and respond to significant infectious disease outbreaks.

The average overall
GHS Index score is

40.2

out of a possible 100. While high-income
countries report an average score of
519, the Index shows that collectively,
international preparedness for
epidemics and pandenics
remains very weak,

Wy g el oG
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i GHS INDEX
75% MAP

of countries receive low scores

on globally catastrophic
biological risk-related indicators,
the greatest vulnerability being
<l oversight of dual-use research.

Mosh prepared

Mong precared
LSt prepaned

Although

86% P

of countries invest local or
donar funds in health security.
few countries pay for health
security gap assessments and
action plans out of national budgets.

WA ghSIncEs, Cing 19
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2. EARLY DETECTION &

Ly, 1 L | REPORTING FOR 5 RAPID RESPONSE TO
OVERALL SCORE MERCES i i EPIDEMICS OF POTEMTIAL AND MITIGATION OF THE
- hilata INTERMATIOHNAL SPREAD OF AN EPIDEMIC
CONCERN

" st r pue - v v oy
1 Unded Slabes B35 1 Wred Slabes 851 1 Unded Sates 4982 1 Unded Bngasm LY
2 Unilegd ¥mgoom 7o i 2 Sweden H11 i £ Australa a7 o # Unded Sates a7
3 Netneranes 756 3 Thaima "7 2 Lowes 973 3 Swazenane 79.3
4 AEraa 5.5 i 4 MNathoedands Fir | 4 Cananh G54 4 Melhodlanos Pl |
T 5 Canadn 5.4 3 3 Denmang trd - 5 - Soubh Konea g2 & Thadang -1
& Thadnd 32 5 & Fmance Fa e - 6 United Kmgoam 873 £ South Bored 715
T Gwmden 721 7 Canada O 7 Deneman 8360 7 Fintamd B
i 8 Dorrmark .f“::-'i B Australs &89 K Methorlangs a-il.-.-“j N B Poriuga ar?
8 Soutn iorea o 585 7 Sweden 850 8 Brasi 71
10 Firdamd BB T D Urled Kesgmoem 543 10 EEamany -;5*145'- 10 Aimskraia 859
I 11 France 64,2 11 Norway 642 11 Spain 430 i1 Snpapore L i
Il 17 Siovenun &re I 1?7 Sowena Gro I 12 8ran| g7q i? Siovenia 513
13 Senlresiang (W ]-5 Garmany 655 - 1% Lithiarns g5 .Ii l-'r;n-::' ar4q
14 Germany G560 i4 fneland 639 15 South Alnca EL:5 14 Swaden G284
15 Spain £59 15 Beigium h!&-. I 1% Thalang aa 15 Eoain 619
Ih  MNorway fid 5 16 Braxi 542 J b6 kaly Ta5 16 Malayua 613
17 Ladvia 629 17 Hozakfstan 5348 17 Greece 784 17 Canacs Lk
I Malayza B 2 1B ALskra 504 il 18 lrpiang JEO o Chle [ iar )
19 Heigiem 610 18 Soith Sonea 573 I I Estorn 6 18 Dermsa a4
20 Poriugsd 803 20 Ty wlaf] 20 Mongola fr.3 2D MNorvway Ba 2
21 Japan 5508 21 Armenea Sh) 21 France T3 21 Mew fealang SH1
2% Brazl LI A2 Hungary it i 7* Geomla 5.0 22 Modbpsscae 578
23 Ireland 580 25 Chile 562 I 23 AngEoling 49 23 Soulth Africa T
2 Sngapone BT 25 Sngaporo L2 2 Saudi Aralia 144 24 Micronesia LEq
25 Argerting SHE 25 Landa S50 i 2% Albanin e B 25" Lganda 565
26 Austra 585 &6 Croatia 252 26 El Salvaco 739 26 Anmenia 255
27 Chibe 583 77 Mew Tealand h50 . 27 - Slowenia T 27 S Lt |
28 Mexco 2 fE Gronch -7 B S8 Ausina i 28 LTy =L ¥}
20 Estona 570 20 Ecuscor 533 | 28 Malaysa 722 20 Laha 547
I IGoeEsa 566 10 Sowaka 5315 30 Cha 727 30 MOoNa 543
51 maiy 562 51 Geoga 552 31 Crosta e 51 Jagan &%6
¥ Poland 254 12 Spain 5249 2 12 Ecuapos g 2 Inoa Lol |
13 Litwsamns 550 33 Pomugal 524 12 Menco Fa e I3 Humngary 522
34 Soutn Adnca 548 54 Switreriang T k 54 Laos 04 34 Alnania ;.,;é:
5 Hungary 540 15 Malaysa 514 i3 5 Japan 01 2 Lags 520
35 Mew Zealand 540 36 Crech Repusihs 511 I6 Hermya GEE =2 Hosmia and a1H

37 Grence 518 57 Foiand 509 37 Inconesia BE 1 e
T8 Crostin 813 I Inooncua 502 I3 Fembabwe 655 o Pt el
19 Albaras 529 19 Vietnam 495 20 Myrgyr Repusie 647 - Monctn o
40 Turkey 524 40 Jagan 493 40 Singapore 645 itbliicii e
A3 Argentna 506
A0 Wi g hsindex ang
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& SUFFICIENT b ROBUST 5. COMMITMENTS TO 6. OVERALL RISK

HEALTH SYSTEM TO IMPROVING NATIOMNAL ENVIRONMENT
TREAT THE SICK & CAPACITY, FINANCING AND COUNTRY
PROTECT HEALTH AND ADHERENCE TO VULNERABILITY TO
WORKERS NORMS BIOLOGICAL THREATS
a = i ro - '
1 Uinekod Shates 738 1 Unmaed Hates B5.§ I Leschiensien g5r9
£ Thatlang 3 ] & Unded =ingocem A £ NOrwWaY #1
I menerinnad o2 T ALrikrsns 70 I Semzerang 853
4 Canaga &y 4 Fimand o 4 LuxBermioung g4r
5 Denmarn L] . 5 Canada . 5 dustng A
& Ausbralin 635 6 Menoo 739 & Sweden Ed 5
T Sywtzoriang 825 7 Incongia 72.5 § Ancorra Bi5
8 France &60g9 B Linuama Fir | B Monaco 851
9 Finang 608 B Siovenia 721 8 Franee 830
10 Belgiurm 605 10 Libera 15 10 Canada B27
11 Linited Kngdam =948 11 Sweden 3 . 11 - Genmany 525
| ¥, ":n.ll"- a6 1?7 Thalangd el . 1# Metherlangs -} )

1% Souln Eofes kg3 1% Jagan Floln 15 icelard a2 GHS IN DEX
L4 Moreay 85 3§ 14 Argemma 664 = M Finiand 411 RESULTS

15 Malayta sM 15 Esfoma BTE 15 “Sngapore Bag

16 Sarbia L6 | 16 Heaya [T | 16  San Maring 8B5S

Ir Portugal 550 IF Eihiopia 658 17 Dierymiare 0.3
18 Argienbna L B IE Swilresdang BEhé 18 Ausdaba Shd
18 - Slowena 549 19 Ugsnda G54 19 - Bedgum TH2 All cats are narmakzed
2 Sweden 193 20 Hysgve Regublic 644 19 Lritid Sealey a2 foa scabe of § o 200

wheyd 100 = Bagl Paalif

21 Poland 4549 21 Vietnam &5 . 21 Irelang 174 FECLINY CONOIONS
28 Goerrmsniy AR 2 22 Morwdy G4 72 Pofuga T3
2% Lotwa 173 23 Soulh Kofea 6.3 23 Mew Zéaland Tr2 Mo prepared
24 Mado 459 25 iy [ 24 Soain | MDNg Qropareg
28 Austria 5 55 Unted Arab |55-1 28 Uruguay T4H L R

2% Japan 466 et #6 United Kngdorm e

27 Croatia 465 £ - Ea el 27 South Morea 741
28 Icoand 64 26 Portugat 8500 B 23 Crech Repubic 740
29 Nicarsgua 459 4 EE o 28 Sigverua 737
30 Chna 57 AR N 30 Estona 733
5tk Turkoy 457 29 lealy e 5y Hrted Arsb i

23 hiew Fealond A5.2 1 Buigaria 6135 Emirates
I3 Brapd 450 52 MNethoriands all 12 Malis 723

. 450 i2 Soain &1l 35 Malaywa 720

Z% Stk ALl 448 5 Lirbeksian 605 4 Cosin Bica 7

36 India 127 15 Colombia 601 34 - Japan i I

37 lsraed 422 =0 Lembos 600 W 36 Sovoka 5

30 Singapone 414 F Cameroon 399 [ 37 Soycheiics iR |
39 Bulgara L0 50 Beigum 597 38 Crie 701
10 Belarus 406 48 New Zealand 594 30 Barbados 699

42 Myanmar 501 4 Lyorus &G

]
s
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CVERALL SCORE
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INTERNATIONAL
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HEALTH SYSTEM TO
TREAT THE SICK &
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2 EARLY DETECTION &
REPORTING FOR
EPIDEMICS OF POTENTIAL

Ty neag |' Vah e

L L IGHOPTHE 3. RAPID RESPONSE TO

AND MITIGATION OF THE

OVERALL SCORE

j EG AR .
Efa;f HoGENS INTERNATIONAL SPREAD OF AN EPIDEMIC
. CONCERM
: Ao T il . o .
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&, SUFFICIENT & ROBUST 5. COMMITMENTS TO 6. OVERALL RISK
HEALTH SYSTEM TO IMPROVING NATHOMAL ENVIROMMENT
TREAT THE SICK & CAPACITY, FIMANCING AHD COUNTRY
PROTECT HEALTH AND ADHERENCE TO VULNERABILITY TO
WORKERS NORMS BIOLOGICAL THREATS
- i . o L
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REPORTING FOR . 3. RAPID RESPONSE TO
OF PATHOGENS _ oNAL SPREAD OF AN EPIDEMIC

OVERALL SCORE
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. SUFFICIENT & ROBUST 5, COMMITMENTS TO 6. OVERALL RISK

HEALTH SYSTEM TO IMPROVING HATIOMAL ENVIROMMENT
TREATTHE SICK & CAPACITY, FINANCING AND COUNTRY
PROTECT HEALTH AND ADHEREMCE TO VULNERABILITY TO
WORKERS NORMSE BIOLOGICAL THREATS
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4. SUFFICIENT & ROBUST 5. COMMITMENTS TO
HEALTH SYSTEM TO IMPROWING HATIONAL
TREAT THE SICK & CAPACITY, FINANCING

6. OVERALL RISK
ENVIRGHMENT
AND COUNTRY

PROTECT HEALTH AND ADHERENCE TO

WORKERS NORMS

VULNERABILITY TO
BIOLOGICAL THREATS
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About the Global
Health Security Index

If“‘-f iobogical threats, whether naturally occurming,

||' %, accdental, or deliberate. have the potential to kil
e’ millions, cost billions of dollars in economic losses.
and create political and economic chaos and instability,
Global ravel, urbanization, advances in bictechnology, and
terronist and state interest in weapons of mass destruction
magnify these risks, undersconng the urgent nesd to iden-
tify and fill gaps to measurably strengthen global health
sacurity capabilities.

The Global Health Securty ndex (GHS ndex) is the first
comprehensive benchmark of health security and related
capabilites across 195 countries that make up the States
Parties to the Intemational Health Regulations (HR 2005).
The Nuclear Threat Initiative (NTI) and the Johns Hopkins
Cemter for Health Security (IHU), working with The Econ-
amist imelligence Unit (EIU], developed the GHS Index,
which aims to set a high threshold for preparedness against
epidemics that can lead o pandermics. NTIL JHU, and The
EIU balieve that, over time, the GHS Index will increase
intermational capacity in health security to address one of
the world's most omnipresent risks: infectious disease,

In gathering data for the GHS Index, the team, compris-
ing nearly 110 researchers and reviewers, spent more
than 15.000 hours over the course of one year explor-
ing publicly available data via a rigorows and deliberate
research methodology. Following data collection, the
project team reviewed each score for accuracy, and the
final data were calfbrated (o ensure consistency IN SConng
ACross COUntries.
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The project team provided each country with an oppor-
tunity to validate its data. The team contacted officials at
embassies in Washington, D.C.. and missions at the Linited
Mations {UN] in New Yook, providing themn with the full set
of scores for each of the 96 qualitative questions in the
GHS Index. Government officials were asked specifically to
consult with IHR focal points inreviewing the data, Sixteen
countries provided feedback after revaewing their data. ™

The GHS Index consists of the final data: (a) results

ard data sources for each question by country and (b)
justifications for the score for each guestion. This report
captures the data analysss performed by WNTIL JHU, and
The EIU against the full data set. The questions within the
GHS Index pricntize epidemic and pandemic prepared-
ness as a key compaonent of international security and
inciude elements regarding country context that could
exacerbate epidemic or pandemic risks.

KEnowing the risks and identifying the gaps. however, is

not encugh. Political wall is needed to save lves and build

a safer and more secure world, The GHS Index will help
decision makers in individual countries, regional and
intermational organizations, and philanthropies to more
effectively identify and provide resources to Al Capability
gaps. Because measuning risk is difficutt and states will not
be held accountable without regular assessments, the GHS
Index over time will measure progress against benchmarks,
promote mutual accountability, encourage transparency,
ard spur incentives for improvements.
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GHS INDEX THEORY
OF CHANGE

The GHS Index seeks to spur decision makers to improve
country preparedness for infectious disease cutbreaks
and high-consequence. aswell as globally catastrophic,
biclogical events.®

Courtres should enderstand whene their own prepaned=
ness gaps e and how prepared their neighbors are to
gawge the ikelihood that an outbreak could spread. At the
same e, international organizations working b minimize
thie rish of epidemics and pandermics nead to know where
gaps in preparedness exist 5o they can target resources 1o
help Countries make improverments,

To ientify these gaps, the GHS Index relied on open-
source information—data that a country has published on
its own of has reported o or been reported by an interna-
tional entity which then made such data public. The GHS
Index was predicated on data transparency out of a firm
belief that all countries are safer and more secure if they
understand each other's gaps in epidemic and pandemic
preparedness so they can take concrete steps to finance
and Al therm It is incurmbent upon the health, financial,
and security communities to leverage the capabilites of
national, regional, and global public- and private-sector
stakeholders 1o collectively—and openly—minimize gaps in
data availability to build greater transparency.
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The GHS Index also places a premium on the existence

of functional systems to prevent. detect, and respond to
infectious disease threats, Many questions in the GHS Index
are designed to determine not only whether a capacity
exists. but also whether that capacity is regularly tested and
shown to be effective in planned exercises or real-world
events, In addition, the GHS Index priortizes national reg-
ulations and adherence to international norms, as well as
the management of high-consequence biclogical threats,
including accidental and deliberate releases of agents.

Firally, the Index priontizes financing and senes as a tool
for national govermments, developrment banks, and philan-
thropsc donors to mone systermatcally priontize resources
ko fill gaps maost vital to preverting, detecting, and rapidty
responding to beological events before they can spread or
lead to cascading and destabdizing effects,

Gathering and displaying data on preparedness from
countries around the world will lead to a sharper under-
standing of strengths and weaknesses, identification of
furding needs, and increased political will for making
necessary change,
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DEVELOPING THE GHS INDEX

The GHE Index has undergone a series of tests o ensure the rigor and Credibdity of the framework, availability of data, and
reproducibility for the future, Most of the research for the GHS Index was conducted between August 2008 and May 2019
athough data were updated as new information became available until July 22, 2019. Key steps over the two-and-half-year

process to develop the Index included the following:

« & 20-person panel of experts from 13 courtnes was
convened to shape underlying principles and help
develop the GHS Index framewark.

= A pilot project was undertaken by The EIL to test the
availabaity of reliable data and provide feedback for the
initial framework design.

= The pilot project was expanded Lo additional countries o
assess the updated framework,

« Wherever possible, the framework employed binary,
or dichotomous, indicators to mirimize subjectivity in
SCOMMNG armong the researchers.

= The pilot project confirmed the availability of data in
the GHS Index framework, and 110 EIL researchers and
reviewers throughout the world initiated the year-long
data coflection and validation process,

= The expert panel was consulted at key paints throughout
the process.

= Following data collection, the project team conducted a
quality control process, and the final data were calibrated
tO eNSUre CONSISTEnCY IN SCONNG acrass COUNtnes.

* All countries were provided the opportunity to validate
their data, throwgh their embassies in Washington, D.C.
or LIM missions in Nesw York, The project team pronaded
each couritry with the scores for each of the 96 qual-
tative questions in the GHS Index. Sideen countries
provided feedback after reviewing thewr data

This careful research process allowed the project team to
Feghlight amd brirg together for the frst time m one place
extensive publicly available data to assess global health
security. The breadth of this research, the objective and
transparent approach brouwght 1o the process, and the
comprehensive view it offers sets the GHS Index apart from
other health security assessments.

STEPS IN THE DEVELOPMENT OF THE GHS INDEX

Expert Panel ExpertPanel Validation
L i b e o 151 Samty
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GHS Index
Launch
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UNDERLYING
PRINCIPLES OF
THE GHS INDEX

The talicwing key underlying principles serve as the
foundation for the GHS Index framework:

= Capacities must be exercised to be effectiveina
crisls, When it comes to global health security, posses-
sion of an untested capacity is not encugh To be truly
prepared, a country should prove that it can marshal and
effectively use capacities to prevent, detect, and respond
i & high-corsequence biological theeat. Since the West
Africa Ebola outbreak in 2014, countries have made prog-
resss in assessing health secunty gaps and have begun
ta build new capacities. However, the GHS Index results
chearly show that few countries have exercised or tested
these capacities in real-world events, which suggests
there is a global lack of capabilities to stop outbreaks at
the source.

Without a stable, peaceful society and access to
healthcare, countries face an even greater challenge

in stopping outbreaks at the source. Global health
security depends on the presence of a stable politcal,
social, and economic ervironment; strong healthcare
systemn; and robust health workforce. These underlying
conditions have a major influence on a country’s ability
ko prevent outbreaks from becoming epidemics. Health
leaders face a world that is profoundly unprepared to
effectively govern and coordinate a successful response
o an epidemic, pandemic, or other risk

» Countries should get ahead of tomorrow’s emerging
biotogical risks even while addressing the risks of

today. There are senous risks associated with the coming
achvances in technclagy and the potential for accidents
that could follow or its deliberate misuse. Preventing
deliberate and accidental biclogical events has, unfortu-
nately, remained a second-tier issue for both the global
health and the intermational security sectors.

» Global Catastrophic Biological Risks (GCBRs) should
be urgently reduced. GCBRs are biclogical risks
of unprecedented scale that could cause damage
to hurnan Civilization at a global scale, potentially
undermining civilization's long-term potential, Left
unchecked, pandemics can become GLUBRs, leading
to great suffering; loss of life; and sustained damage
to national governments, intemational relationships.
economies, secietal stability, and global security, Global
trends in technology, travel, trade. and terrorism are
increasing the risk of a globally catastrophéc biclogical
event, but decision makers are not yet planning for the
types of biclogical everts—such as those that could be
caused by novel or engineered biclogical agents—with
the potential for lasting. population-wide damage.
Similarly, GCBRs are not well-accounted for within
current country-level assessments, including the World
Health QOrganizaticn (WHQ) Joint External Evaluations
{JEEs). See GUBRs sidebar on pages 42—43

Transparency and trust are vital elements of
pandemic preparedness. Global health secunty is a
shared responsibility—among countries, across sectors,
and az a collective intermational securty nperative. To
achieve health secunty, countres should first and fore-
st understand thelr strengths and weaknesses—and
thaose of their nesghibors. Countries also must priontize
compliance with and adherence o intermational commit-
mwerits and norms. Transparently shared, pubbcly avalable
data are necessany to paint a comprehensive and repro-
ducible picture of the global gaps in preparedress.
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With these underlying principles in mind, the project team
and panel of experts developed the framework, which
includes 140 questions, organized across six cateqgories,

34 indicators, and BS subindicators. They were selected on
the batis of project team analysis: a literature review: and
input from the Internaticnal Panel of Experts and additional
expert achvisors, practitioners, and scholars.

The framework consists of a senies of qualitative and
quantitative questions, the answers to which can be scored
consistently and compared and assessed across COUNes.
This reproducible methodology will allow the GHS Index
o serve as a benchmark and measure improvernents over
time. Countries were assessed across the 140 questions,
with scores aggregated at the subindicator, indicator,

VAL O S NeE, S

category, and overall levels. The scale of the sconng is 0 to
100, where 100 = best. Aggregate scores are divided into
three tiers, with countries sconng between 0 and 33.3 in
the bottomn tier (atso called “low scores ), countries sconng
between 334 and 66,6 in the middle tier (also called "mod-
erate scores’], and countries scoring between 66.7 and 100
in the upper or top tier (also called “high scores’).

Thie categanes and indicators included i the GHS Index
assess country capability to prevent, detect, and respond

o biological threats as well as factors that can hinder or
enhance that capability, These factors include countries’
overarching national healthcare sectors, intermational com-
mitments to nomms and financing gaps, and political and
eoonomic nsk factors. The following categones create the
framework for the GHS Index and form a robust structure
for research into gaps in health security,

L
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RISK

1. PREVENTION: Prevention of the emergence or release of pathogens, including those constituting

an extraordinary pulblic health risk in keeping with the intemationally recognized definition of a Public
Health Emergency of Intermational Concem, Indicators in thés category assess antimicrobial resistance,
roonotic disease, biosecurity, bicsafety. dual-use research and culture of responsible science, and
imrmunization,

- DETECTION AND REPORTING: Early detection and reporting for epidemics of potential

international concern.” which can spread beyond national or regional borders. Indicators in
this category assess laboratory systems; real-time surveillance and reporting; epidemiology
workforce; and data integration between the human, animal. and environmental health sectors.

- RAPID RESPONSE: Rapid response to ang mitigation of the spread of an epidemic, Indicators in

this categorny assess emergency preparedness and response planning, exercising response plans,
emergency response operation, linking public health and security authorties, risk communication.
access o communications infrastructure, and trade and travel restrictions

4. HEALTH SYSTEM;: Sufificient and robust health system to treat the sick and protect health workers.

Indicatoes in this category assess health capacity in clinics, hospatals, and community care centers.
medical courtermeasures and personnel deployment; healthcare access: communications with
healthcare workers during a public health emergency; infection control practices and availability of
equipment; and capacity to test and approve new countermeasures.

5. COMPLIANCE WITH INTERNATIONAL NORMS: Commitments to improving national capacity:

financing plans fo address gaps, and aghering to global norms. Indicators in this categorny assess
IHR reporting compliance and disaster risk reduction; cross-border agreements on public health
emergency response; international commitments; completion and publication of WHO JEE and the
World Organisation for Animal Health (OIE} Performance of Veterinary Senvices (PVS) Pathway
assessments; financing; and commitment ta shanng of genetic and biological data and specimens.

« RISK ENVIRONMENT: Owverall risk envirgnment and country vulnerabiity to biological threats.

Indicators in this category assess political and secunty risk; sociceconomic resilience; infrastnucture
adequacy; envircnmental risks; and public health vulnerabdities that may affect the ability of a country
to prevent, detect, or respond to an epidemic or pandemic and increase the likelinood that disease
outbreaks will spill across national borders.

Complete information including indicators. subindicators, scores for each question, justifications for those scores, and the
publicly available sources for those justifications are available in the GHS methodology on page 61 and an the website at

wiawghsindes.orng.

i Mol Haalth Erengercres of infermabanal Cancaim (PHENCL ™ i wehe b procadures pls fem
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A regularty released GHS Index will provide additional
impetus and political will for resources to fill identified
gaps and, therefore, bolster the JEE process. To date, only
approximately half of the IHR States Parties have con-
ducted a JEE. By including, a5 a scoring element, countries’
commitrments to undergo and publish a JEE, the GHS
Index seeks to provide increased global support for this
important external evaluation process.

Other valuable measures exist for assessing global health
security, including the voluntary WHO JEE. the IHR

state Party Self-Assessment Annual Reporting Tool, and
the QIE PVS Pathway. Other tools that rely on consoli-
dated international data sources are also available. The
GHS Index complements and builds upon these existing
toods by adding and integrating detailed imforrmation that
Slows for deeper assessments of country-level bicsecu-
rity and healthcare systern capacities. In the GHS Index,
this approach highlights the level at which a country is
performing against specific indicators and sets a higher GHS INDEX FRAMEWORK

threshiold to encourage ress toward alignment with
i ?;qu;?qgg & dﬁgﬂ o The GHS Index adds health system, compliance
IREmatonal nomes, IramEn g with international norms. and risk environment

tizes analysis of health security capacity in the contest to the JEE's foundational assessments of
of a country's broader national health system and other prevention, detection, and response.
national risk factors, such as politcal sociceconomic, and
ernvironmental risk factors, which may affect the emaer-

gence and spread of epidermics or pandernics GHS INDEX

The GHS Index framework is the first comprehensive
assessrment tool that evaluates national health secu-

EsEsEEEERREAEOEREDEEEEREREEN

rity capacities and capabilities for 195 countries (see
GHS Index Framework). The GHS Index considers
countries’ capacities to prevent, detect, and respond
to public health emergencies, which are the focus of
other national evaluation efforts. It also assesses the
robustness of the broader healthcare system in each
assessed country, In addition, the Index considers
national political and sociceconomic risks, as well as
adherence to international norms, which can influ-
ence countries’ abilities to stop outbreaks.
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The GHS Index compiles data on each of the 195 countries
that are States Parties to the IHR (2003). The Index frame-
wiork incluedes information avallable throughs the woluntary
JEE process, as well additional questions and three more NORMS RISK
categones, By collecting data on nearly every Country, the
GHS Index markedty increases transparency about health
secunty strengths and gaps arcund the warkd.
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FATIIRFS O)I » The GHS Index shows its sources and provides
' pavie justifications for all to examine and use. The GHS

| HE ( M i 5 IND { Index publishes justifications and sources for each

question it scores, adding o the literature and the

The GHS Index framework includes indicators that help understanding of national health security for each of

show preparedness for high-consequence biologecal the 195 assessed countries.

events and their cascading effects, including global cata-

strophic risks. Throughout the categories on prevention, = The GHS Index allows for regular tracking over time.

detection, and response, specific questions in the Index The 2019 edition of the GHS Index offers a baseline

are designed to gather details regarding whether a country assessment of health security capacities and capa-

requlary exercises or has recently used specific capacities. balities arcund the globe. This approach will allow

Additional GHS Index features follonw: countries to track their own progress in the future and
prvvides a mearns of holding countres accountable for

+ The GHS Index rewards country transpareancy. The improvements.

Index stands on the belief that no country & prepared
urihess those whio swould be called o respand in an
infectous deease evert have knowledge of that courntry's
existeig health secunty capacities, plans, and capabilibies.
Countries that publicly describe or display information
on their capacities and capabilities recene higher scones
thar those that are not transparent. The GHS Index
methodology reles entirely on publicly available sources
for data collection. ' This research approach has bwvo key
benefits: (a) it reduces the reporting burden for countries
by placirg the full responsibility for data collection on the
researchers, and (bl it creates a transparent and repeat-
able methodology, which can be vetted and understood
by the global cormmunity.

36 wiw ghsindex arg
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Key Findings and
Recommendations

Overall

National health security is fundamentally

weak around the world. No country is fully

Finding

prepared for epidemics or pandemics, and

every country has important gaps to address.

"he GHE Index finds that no country is fully
prepared for epidemics or pandemics and all
countries have gaps to address. Collectively,

international preparedness is guite weak. The aver-

age overall GHS Index score among all 195 countries
assessed is 402 of 3 possible score of 100, Among

the 60 high-income countries, the average GHS Index
score is 51,9, Additionally, 116 high- and middle-income
countries do not score above S0

Broken down by category, fewer than 7% of countries
scored inthe highest tier' for the abdlity to prevent the
emergence or release of pathogens. Only 19% of countries
scored in the highest tier for the ahility to quickly detect
and report epidemics of patential international concem,
and fewer than 5% of countnes scored in the top tier for
thear ability to rapidly respond to and mitigate the spread of
an epidemes,

how poage 35 for g desonphon of e G indes sronmg mesben

s ghsincer, org

The GHS Index also analyzes a series of important factors
that may be associated with country capability to curb
outbreaks, such as the quality of a county’s broader health
systern, political and socioeconomic risk factors, and
adherence to international noms and commitments.

Most countries (67%) score in the bottom tier for health
systern indicators, including indicators related to healthcare
workforce, access to healthcare, availability of eguip-

ment for healthcare workers, and capability to treat the
sick. The average GHS Index score for the health systerns
category is 26.4. Similarty, only 23% of countries score in
the top tier for indicators related to their political system
ard governmert effectivencss, which can have a major
impact on national capability to address biological threats
Mary courtrnies are also lackirg i their ability to adbere to
important international norms and commitments related
o biclogical threats—less than half of countnes in the
GHS Index have submitted Confidence-Building Measures
under the Bictogical Weapons Corvention (BWC) in the
past three years.
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Although every courtny has a réespansibility to urder-
stand, track, improve, and sustain national health security
new and ncreased global biological risks riay réquens
approaches that are beyond the cortrol of individual gonv-
emments and will necesstate ntermational action. Health
security i not solely the responsibility of mational govern-
rrsents; intermational orgarizations, non-governimental
glabal health and intermational security leaders, philanthiro-
pies, and private-sector partriers share the responssbility to
understand and act to All these major health security gaps.
Maost WHO regions™ include at least some countries with
overall scores below 25 of 100, and some WHO regions
show miagor fluctuations in scores within that specific
region. The Index finds, on the basis of public information,
that only 11% of countries have in place specfic ways to
Engage the private sector to assist with outbreak ermer-

gency preparedness and response.

It is also important 1 emphasize that national prepared-
ness efforts are nod strictly determined by a country’s
GOP per head, a widely used measure of national wealth,
A number of middle- and low-income countries show
GHS Index scores that are higher than those for some
high-income countries. Thailand is an example—the only
non-high-income country in the top tier for overall score

Whereas many of the recommendations contained in this
report are mbended for national leaders, some recom-
rendations ane airmed at decisicn makers within the UN
System, intermational organizations, donar Governments,
philanthropies, and the private sector, These recormmenda-
tions are made with the understanding that health security
i5 a collectve responsibility and a robust intemational
heatth secunty archutecture i requirdd 1o SUppor countries
at increased risk. These aspects of health secunty are espe-
cially important in the case of fast spreading, deliberately
caused, or otheraise unusud outbreaks that coubd rapadly
overshelm the capability of national govermiments and
ERErrAtional responoers.
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Recommendations

« Mational governments should commit to take action
to address health security risks. Leaders should
closely coordinate and track in-country health
security inmvestments with an emphasis on coordinat-
ing them with improvements to routine public health
and healthcare systems.

= Health security Capacity in every country should be
transparent and regulary measwed, The results of those
external evaluations and self-assessments should be
publishied at least once every two years.

= Mational and international health, security, and
hurmanitarian leaders should improve coordination
among sectors, including operational links between
securty and public health authonities, in résponse
to high-consequence biological events, deliberate
attacks, and events OCCurring in iNsecure environ-
ments. They also should work to reduce political and
socioeconomic risk factors that can impede cutbreak
response, including in conflict zones

= Mew financing mechanisms to Al epidemic and pan-
demic preparedness gaps are urgently needed and
should be established. These could include a new
multilateral global health security financing mechanism,
such as a global health security matching fund. expan-
sion of the availability of the World Bank Intermational
Development Association (IDA) allocations to allow for
preparedness financing; and/or development of other
rew ways—includirg through existing donor armd rmult-
lateral financing programs for global health and disaster
preparedness and response—to expand resources to
incentivize countries to prigritize preparedness funding

South-Fas? Azig Region SEARC) Curopwan Region
0 Dafiretan of Recronal Gromeprcs, ' X319 s ivho hastheda/
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= The Office of the UN Secretary-General, working in con- = Mational goverrrments and donors should take into

cert wath the WHO, the UN Office for the Coordination account countries risk factors for tigmificant disease

of Humanitarian Affairs, and the UN Office for Disarma- outbreaks when making résources available b support
rrert Affaars, should designate a permanent facilitator or healtth secunty capacity developmient. Countmes with low
unit for high-consequence biological everits that could scoares related to risk ervironment should be identhied
overwhielm the capacities of the current intemational a% pricety ansas for capacity developerent and should
epidemic respanse architectune, resulting i mass casu- recene prompt intermational assistance when infectious
alties, This function would not be operational in nature, disease emergencies occur within their borders.

Buit rather the facilstatar or urit would cormeens the

public health, security, and humanitarian sectors before = Given the enormous naticnal need, the UN Secretary-
ard during crises to idertify and fill gaps in global pre- General should call a heads-of-state-level summit on
paredness specific to rapidly spreading evertts with the biological threats by 2021 that is focused on creating
potential for great koss of life ' The person or unit with sustainable health security financing and new intema-
this responsibility would also spur sirmulation exercises in tignal emergency response capabilities.

concert with the UM Operations and Crisis Centre to
prormote unity of effort across public health, humanitar-
1an, and secunty-led responses,

= Countries should test their health security capacities and
publish after-action reviews, at least annually. By holding
anrual simulation exercises, countries will show commit-
mient to a functionirg system. By publishing after-action
reviews, countries can transparently demonstrate that
their response capabilities will function in a crisis and can
identify areas for improvement

s ghsincer, org |
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Global Catastrophic Biological Risks: Index Finds Weak Global Capacity

Global Catastrophsc Biologwcal Risks (GCBRs), a term of art for those who study and work to prevent worst-
case scenarios, are biolagical nsks of unprecedented scale that could cause such sigrificant damage to hurman
civilization that they undermine its long-term potential. Left unchecked, high-consequence biological events
can become GCBRs, leading to enarmous suffering; loss of ife; and sustaned damage to national govern-
rmients, international relationships, econarmies, societal stability, and global security

Global trends in technology, travel, rade, and terrorism are increasing the risk of a globally catastrophic
biotogical event. but decision makers are not yet planming for the fypes of events—such as those that could be
caused by novel or engineerad biclogical agents—with the potential for lasting, population-wide damage.

The Global Health Security (GHS) Index includes a focus on GCBRs, including 21 subindicators that are
particularly relevant to national capacity to prevent, detect, and respond to GCBRs.

The GHS Index finds that national capacity in the areas most relevant to preventing, detecting, and responding
to global catastrophic risks is generally weak. At least 75% of countries recenve a low score in biosecurity, over-
sight for dual-use research, emergency response operations, linking of public health and security authorities,
and medical countermeasure dispensing.

The subindicators in the GHS Index that are particularly relevant for preventing and responding to GCBRs are
cutlined in Table Al, along with a summany of Country sCores in each of these areas.

An analysis of the GCBR-relevant indicators reveals thie followirsg trends:

» Mational-level capacity in the areas most relevant to reducing GLERs is generally weak, For most of these
GCBR-relevant subindicators, fewer than one-third of countries receive a high score.

» The weakest GCBR-relevant areas, where at least 75% of countries receive a low score, are biosecurity,
cagacity to conduct effective oversight over dual-use research, emergency response operations, inking
public health and security authorities, and medical countermeasure dispensing. The weakest GCBR-relevant
area is oversight of dual-use research, for which 95% of countries recelve a zero score,

= Additional weak areas, where at l2ast S0% of countries receive a low score, are biosafety, the existence of
an interoperable electronic real-time reporting system, national emergency preparedness and response
planning. risk communication, and the ability to acquire medical countermeasunss,

» The GCBR-relevant areas where national capacity is relatively strong are participation in international agree-
ments and emergency response financing. More than 60% of countries receive a moderate or high score for
these bwio subardicatars.

« At the same time, submission of Confidence-Building Measures (CBMs), required by the Biological Weapons
Convention (BWC) is a weak point. Most countries (54%) have not submitted a CBM in the past three years
This is important for reduction of GCBRs because ransparency is a potentially effective means of reducing
suspicion and miscalculation in relation to compliance with the BWC

Althowgh the indicators highlighted in this section are important for preventing and mitigating GCBR-level
events, they are not sufficient. This is due in part to the fact that the global health security community is still
developing proposed actions and capabilities that will be needed to meaningfully reduce such profound risks,
as well as effective ways to measure those actions and capabilities. A whole range of foundational capacities
are also necessary fior preventing, detecting, and responding to even small epidemics, and these would also be
crucial for GCBR-scale events

A ghsindex ong
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BRIEF COUNTRIES WITH COUNTRIES WITH COUNTRIES WITH
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FINDING

Countries are not prepared for a globally catastrophic biological event, including those
that could be caused by the international spread of a new or emerging pathogen or by
the deliberate or accidental release of a dangerous or engineered agent or organism.
Biosecurity and biosafety are under-prioritized areas of health security, and the connec-
tions between health and security-sector actors for outbreak response are weak.

Glabal preparedness for catastrophic biological threats i
paar, and biosecurity and biosafety remain sigreficantly
under-priortized areas of health secunty. Decision makers
are not yet planning for the types of hagh-consequence
bictogical events that have the patential for lasting. popula-
tion-wide damage, including those that could be caused by
the ermergence and global spread of a movel or engineenad
biological agent

The GHS Index finds that national capacity in the measured
areas most relevant 1o preventing and responding to global
catastrophic risks is generally weak. At least 75% of countries
receive a low score for biosecurnty, effective oversight for
dual-use research, emergency response operations, inking
public health and secunty authornities, and medical counter-
measure dispensing. Additicnally, most countries do not
demaonstrate the practice of linking public health and security
authorities or show the existence of an interoperable elec-
tronic real-time reporting system,

In other assessments, including the WHO JEE, bicsecurnty
and biosafety indicators are often reviewed together, result-
mg i potential confuson dver specihc needs in each area.
The GHS Index emphasizes the need for explicit baosecurity
and biosafety practices that meaningfully reduce the risks of
acciderntal release and deliberate misuse.

Why it matters

High-consequence biolagical events have the poten-

tial to overwhelm national and international public

health and humanitarian assistance systems, and they
can cause naticnal and regicnal instability, global eco-
nomic damage, and widespread morbidity and mortality,
thereby requiring additional attention and resources from
regional and global leaders for successful containment

A Global Catastrophic Biological Risk (GCBR) is a type of
high-consequence biclogical event characterized by an
unprecedented scale that could cause severe damage to
human Civilization, potentially undermining civilization's
long-term potential. GUBRs have been defined as follows:

Those events in which biological agents—whether
naturally emerging or reemenging, delberately created
and released, or laboratory engineered and escaped—
could lead b sudden, extraondinary, widespread disaster
bevond the collective capabality of national and interma-
thonal governments and the private sector to control. If
unchecked, GCBRs woauld lead to great sufferng, loss
of life, and sustained damage to national govemments,
international relationships, economies, societal stabdity,
or global securiby

The GHS Index prioritizes national capacity to reduce
the risk of biological events that have the potential to

cause catastrophic damage on a global scale and lasting,
population-wide harm, For example, the GHS Index

B T
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includes indicators related fo prevention, detection,
and response 1o biclogical events caused by the
deliberate or accidental release of disease agents with
enhanced virulence or transmissibility, diseases for
which no current countermeasures exist, and those
that can evade detection or treatment

It is Emipartant that all countries, even those with lirmsted
capacity, prepare for high-consequence biological events
bacause—if such an event wera 1o oCcur—thera would
likely be limited international resources available to assist
mdiadual countres. Infectious diseate events that affect
a large part of the world are likely to disproportionately
affect the countries that are least prepared. Donar coun-
tries and intermational responders facing a biological crisis
at home may repurpose assets that are usually slaked for
assisting others.

The GHS Index also prontizes capabilities that can reduce
the potential risk of accidental or deliberate release of engi-
negred agents, Although advances in genomecs, Synthetic
bictogy, and microbiology are essential to achieving a
safer, healthier, and more secure sackety, it is now possible
for a broader array of actors to engineer biological agents
and syrthesize them from scratch in the laboratory, These
scientific advances are outpacing the ability of national
govermments 1o provide effective oversight, which has

left the technical community inmany countries 1o gov-
erm itsell, creating an inconsistent system of biosafety and
biosecurity practices across institutions, countries, and
regeons. Although many assessed countries have ety mot
undertaken dual-use research with especially dangerous
pathogens or pathogens that have pandemic potertial, it
is nonetheless important for countries to have systems in
place to identify and mitigate the risks associated with such
work should this work be proposed. Additionally, although
many countries do not currently house companies that
produce made-to-order decsyribonucleic acid (DMA), the
future potential for distributed, benchtop DA synthesis
makes it important for governments 1o attend to this risk.

LT ‘_'"h ATt o ._.!.;

The data

» B1% of countries score in the bottom tier for indicators
related to deliberate risks (biosecurity), and B6% score
in thie bottom tier for indicators related to accidental
risks (biosafety).

Mational capacity in the measured areas maost relevant
to GCBR reduction is generally weak. At least 75% of
countries receive a low score in biosecurity, capacity
to conduct effective oversight over dual-use research,
emengency response operations, linking public health
and security authorities, and medical countermeasure
dispensing.

L]

Fewer than 5% of countries provide oversight for
dual-use research. including research with especially
dangerous pathogens, toxins, and pathogens with
pandemic potential.

Mo countries hane legislation or regulations in place that
require companies to screen DMA synthesis arders B
prevent the building blocks of dangerous pathogens from
fallirg into the hands of maboouws actors.

G2% of countries do not shiow evidence of requiring
security checks for personnel with access to dangerous
bictogical materials or toxins, Ncreasing the potential for
insader threats.

Ondy 16 countres show evidence of having in place an
updated (in the past five years record and mwentory
managerment systerm of facilities stonirg or processing
dangerous pathicgens and toxins.

Oinly 2.5% of countries demanstrated that they have
taken action 1o minemize the number of facilities housing

especially dangerous pathogens.
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Feswer than 5% of countnes score in the tap ter for
furctional emergency response Operations capabslity.

775 of countries recetved a low score for linking public
health and security authorities,

/& of countnes do not have available national reguia-
tions on the safe and secure transport of Category A
and B infectious substances.

Cinly 11% of countries have a plan in place for
dispensing medical countermeasures during a
public health emergency.

Only 32% of countries received a high score for indicators
related to the existence of an interoperable etectronic
real-time reporting system.

Recommendations

Covernments and intermational organizations should
develop the capabilities required to prevent, detect. and
respond to fast-moving pandemic theeats, including rsks
stemming from engineered or newly emerging biolog-
ical agents that are highly transmissiole, virulent, and/or
resistant to medical countemmeasures.

= Mational governmeénts shauld include specihc,

measurable biosecurity and biosafety benchmarks
irt all natsonal health secunty strategies and track
Progress on an annwal basis.

A dedicated intermnational nomative body should be
developed—either within an exsting international
orgarization or as a new entity—to promcte the early
identification and reduction of biclogical risks associated
with advances in technology and o establish and share
best-practice guidance related to dual-use researchin
the life sciences,
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Gavernments, philarthropees, and technolagy funders
shiculd rveest a percentage of their sustainable dewelop-
miert and global health security portfalics in research,
development, and capadty building aimed at preventing
epidernics and pandernics from causing catastrophac
darmage on a global scale. This approach should include
investing in areas where the GHS Index shows weak-
ress in countnies’ ability to prevent, detect, or respond to
global catastrophic risks: biosecurity, effective oversight
of dual-use research, emengency responss operations,
operational links between public health and securty
authorities, and medical countermeasure dispensing.

Research funders. philanthropies, academic institutions,
and technology investors shoudd provide incentives

to identify and reduce biological risks associated with
advances in technology and should invest in techmical
innovations that can improve biosecurity.

Mational leaders; UN officials; and irtemational health,
secunty, and law enforcerment organizations shauld
priceitize the development of operational links beteeen
security and public health authonties for biological crises.
Countries should establsh specific guidance and memo-
rarda of understanding for linking secunty organizations,
including law enforcement officials, to public health and
veterinary agencies in the event of a suspected deliberate
biclogical event.

Countries and inmemational organizations should priontize
the development of national biosurveillance capabilities
and a global bicsurveillance architecture that is capabie
of rapidly detecting emerging unknown, unusual, and/

or engineered agents,

For a more thorough discussion of Global Catastrophic
Biolagical Risks and how they are measured in the GHS

Index, see page 42
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FINDING

There is little evidence that most countries have tested important health security
capacities or shown that they would be functional in a crisis.

The GHE Index demonstrates a lack of publicly avallable
information about the operational readiness of exsting
health security systerms. The majority of countries shonw
no indication that key health security capacities have
been—or are required to be—tested or that they are ready
to become operational in a crisis, Tabletop simulations,
functional exercises, and after-action reviews are vital
components of epidemic and pandemic preparedness, but
most countries do not have a reguirement to test national
public health emergency operations capability on an
annual basis, calling into question whether such systems
wiould be ready for immediate use in a crisis. In addition,
health security systerms must operake on a national scale
and be ready for deployment wherever an cutbreak strikes.

Most health security assessments, such as the WHOD JEE,
reasure the existence of capacities on paper or rely

on expert understanding of the current state of system
readiness and may therefore overestimate a country’s level
of readiness. The WHO IHR Monitoring and Evaluation
Frarmewsork recormimends simulation exercises to regularky

test health security capabilities, although a separate analysis

recently conducted by the WHO concluded that aware-

mess of the benefits of semulation exencises and after-action

reniews for evaluating and strengthening IHR capacities
neads to be increased ™ The GHS Index affirms this finding.

Why it matters

The GHS Index priortizes the existence of real-world and
twrnkey capability to prevent. detect, and respond b out-
breaks. This approach goes beyond plans. It means

VAL O S NeE, S

a country regularly exercises its emergency operations
plans and centers, has established a risk communication
infrastructure, conducts ongoing or real-time analysis of
disease data, and has access to a trained public health
workforce for rapid response,

The data

= B5% of counftries show no evidence of having complseted
@ biclogical threat—focused IHR simulation exercise with
the WHO in the past vear,

= Whereas 56% of countries demonstrate the existence of
an emergency cperations center with public health func-
tions, fewer than 3% of countnes publicly demondtrate or
shiowy & requirernent to test thedr emergency operations
center ak least onoe per Year.

= Fewer than 1% of countries show evidence that their
emergency operations center has conducted, within
the past year, a coordinated emergency response or
eMergency response exercise activated within 120
minutes™ of the identification of the public health
emergency/scenario,

= 77% of all countries do not demanstrate a capability to
collect cngoing or real- time laboratory data

= Cinby 24% of countries scored positively for the existence
of a natiomaide specimen transpor system.
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« Although 50% of countries demonstrate a level of
access to medical countermeasures during a public
health emergency, B9% of countries did not publicly
demonstrate a system for dispensing them.

= Whereas B0% of countries have some access 1o an
appbied epiderniolagy training prograrm, such as a Field
Epidermiology Training Program, only 19% of countries
could publicly demonstrate at least one trained field
epidermiologist per 200,000 people—decreasing the
liketinood of a rapid, turmkey public health response.

FINDING

Recommendations

« Countries shauld test their health securty capacities and
publish after-action reviews, at least anrually. By holding
annual simulation exercises, countries will show commit-
miert 19 a functoning systern. By publishing after-action
rEwIews, COLMnes can transparently demonstrate that
their response capabilites will fanction in a cnsis and can
identify areas for mprosement.

= Health security financing, evaluations, and planning
should pricritize functional capability and regular
EXETCises

Most countries have not allocated funding from national budgets to fill identified

preparedness gaps.

Health security préparedness financing has been ad hoc
and difficult to track. It s estimated bo be low momany
countres,™ likely representing only a small fraction of
the global budget for intermational health, defense, and
peace-and-security spending.

Although the GHS Index finds that 86% of countries show
evidence of investing local or donor resources 1o iImprowe
health security, almost no countries have ted national
budgetary resources to health secunty gap assessments
and action plans (WHD JEE or OIE PV3). Additionally. only
10% of countries show evidence of senior leaders’ public
comimitrment o provide finencing for epidemic threats at
home or abroad

These findings underscare the need to improve tracking
for health security preparedness financing, costng for
natianal action plans for health security, and naticnal Bud-
get allocations for spedific planning benchmarks so that
progress can be measured over bme

d:H

Why it matters

There is a significant mismatch between health security
financing and the consequences of a pandemic or severe
epidemic that would threaten global stability and result in
extrems economic 1055, Proper inancing means pri-
oritizing the allocation of funds Lo address specific gaps
identified in JEEs and resulting Mational Action Plans for
Health Security (INAPHSLE The readiness and responsive-
ress of a health systerm is related to the ability of countries
Lo measure improvements in capacity, which, in turn, is
related to the availabdity of financial rescurces to Wl gaps
and maintain health security capabilities over time,

Urfortunately, there is a [ack of overall senior leaders com-
rmitment to providing health security fnancing, aswell as a
lack of a systermatic and sustainabde approach toward that
financing. The GHS Index provides an abjective platform
k3 stimulate discussions about prorities and funding and
creates accountability for new and continued inmestrnernt.

ng for Fleallh Secwvdy Preparedress ' 00 et doed A8 s oo el anphves’
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Small Island Nations Need Special Support and Resources

When a Zika virus outbreak initially izolated in Uganda's Zika Forest unexpectedly emerged across several
Pacific island states in 2007, Yap Island was hit particularly hard. More than 70% of those living on the tiny
Micronesia island=5000 people—were infected. Several years later, a Zka outbreak in French Polyresia from
2013 to 2014 resulted in 20,000 infections before spreading to seven additional island states in the région.®

The GHS Index underscores the tenet that no country is prepared untess all are prepared. but small island
nations face unique challenges in preventing, detecting, and responding to infectious diseases. Public
health spending as a percentage of overall government spending is typically low, healthcare infrastructure
and technodogies are frequently lacking; and health workforce capacities remain imited, despite a rap-
idly increasing need for resources due to growing populations, large burdens of both communicable and
non-communicable diseases, and increasing vulnerability to severe weather and other consequences of
climate change.®

GHS Index findings highlight the vulnerability: apart from lcetand and Cyprus, every island country with a popula-
tion below one million people scores well below the GHS Index global average. For the 40 Small Istand Developing
States (SIDSF included in the Index, the average overall score is 28.9. Of the SIDS. only Singapore scores above the
global average of 40.2.

Developing workable solutions is challenging. Small island states tend to have smaller populations, with less
specialized bureaucratic and health structures, Although many have formal or informa! relationsheps with larger
courntnes and agresments to share suppbes, send samples for complex testing, and fulfill other cnical needs, long
distances between island countries and their neighbors make such arrangements difficult to effectively maintain

Furthermore, i a pandemic, demand for resowrces likety would exceed availlable surge capacity, making it even
maore difficult for small nations to procure needed drugs. vaccines, therapeutics, or other resources. Larger coun-
tries might opt to first focus on meeting natioral rather than regional or global demands for health senvices and
medical countermeasures—a phenomenon observed during the 2008 HINL infiverza pandemic.®

This i& why the GHS Index takes a nation-by-nation look at the availability of resources. Although it may make
senee for countries to form agreerments and share resources, examining the potential imitations of this approach is
aeo important. Countries should know that such agreements may not be operationally feasible dunng large public
health emergencies,
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Political will for health security preparedness financing is
lowe. In 2017, the International Working Group on Fnanc-
ing Preparedness suggested that improved preparedness
might cost less than 51 per person per year in a number
of middle- and low-countries.* Achieving this goal wll
require not only palitical will and financial investment,
but also ngorous tracking and budgeting against specific
benchmarks for improverment.

The data

« Only 5% of countries score in the top tier for financing.

These include a mixture of high- and middle-income
countries (e.g.. Denmark, Finland, Indonesia, Sweden,
the Uinited Kingdom, the Linited States) and low-
income countries [Cambodia, Liberia, Sierra Leane).

= Although most countries have invested some financing
in improving health secunty capacites—either at home
or abroad —only one country, Liberia, has published a
descrpbon of specific funding from its national budget
ko fill gaps identified within the WHO JEE, OIE PVS,
or NAFHS.

« Only 10% of countries have shown evidence of senior
leaders’ commitment, for example, at the ministerial
level, to improve local or global health security capacity
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Recommendations

» Health secunty preparedness financing should be
treated as a top priarity for global health and inter-
national defense, peace, and security. It should be
tracked by a specific, globally recagnized entity and
briefed annuatly to heads of state, This could be
achieved through the Global Preparedness Monitor-
ing Board, the World Bank, the Global Health Security
Agenda Steering Group, and/or the Office of the UN
Secretany=-General. Domestic financing for health
secunty should be urgently increased. National leaders
should priortize domestic finances to invest in health
secunty capacity development. Health secunty financ-
ing shiould be transparent and ted to bernchmarks
within national acton plans to ensure that countries
take measurable steps to build and swstain health
securty and determine whether specific assistance is
improving functional capability.

Decision makers should immediatety consider the cre-
ation of rew mechanisms for health security preparedness
financing that incentivize measurable improvements
These could include a multilateral global health security
matching fund, expansion of availability of World Bank 1IDA
allocations to allow for preparedness financing. and/or the
development of other new ways to expand resources to
incentivize countries 1o priontize preparedness funding

Intermational leaders should examing the availability of
financing to support rapid and complete response to
outbreakis with the potential for intermational spread.
Thie UM should track and publish outbreak-related costs
and contributions 20 that there 15 a single, transparent
assessment for donors and responders.
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Political Insecurity Drives Higher Epidemic and Pandemic Risks

Early-August 2019 reports on the Ebola outbreak in eastemn Democratic Republic of Congo (DRC) were
chilling. Amid increased violence in the afected region, the World Health Organization (WHO) reported
interruptions in efforts to contain the outbreak. These interruptions coupled with concermis about high rates
of population movernent from outbreak -affected areas to other parts of the DRC and neighboring countries,

increase the risk of geographical spread

The situation in the DRC—a terrifying scenario for communities at risk, healthcare workers, and international
aid organizations alike—illustrates why conflict settings are major flashpoints for epidemics and pandemics. In
areas of violence and insecurity, rumors and miscommunication are rampant, people mistrust authority and are
afraid to seek freatment, healthcare workers cannot access patients and become more vulnerable to disease
themselves, and badly needed aid from outside the country o region is more difficult o bring

Although DRC has had great success in containing outbreaks of Ebola within its borders, the outbreak that began
in the east of the country in 2018 has now become the second-deadliest Ebola outbreak the world has ever seen.

The GHS Index highlights the risks posed by social unrest and political insecunty. as well as the importance
of factoring in government effectivensss as part of epidemic and pandemic preparedness in countries
around the world, On key indicators related to political and security risk, an alarming 55% of countries
score in the bottormn and middle tiers. Only approximately 15% of countries score in the highest tier for
public confidence in govermment, and oy 23% of countries score in the top tier for political systern and

government effectiveness,

sttt Crparizaticn Tholy Vs e —Dernocratc Repudds

FINDING

More than half of countries face major political and security risks that could
undermine national capability to counter biological threats.

Country abilities to effectively prevent, detect, and respond
to disease outbreaks can be significantly impacted by the
broader national risk ervironment. Countries experiencing
tocalized or widespread armed conflict, regions expenienc-
ing social unrest, and countries with less effective teritonial
control may have greater difficulty containing outbreaks
once they begin

The GH5 Index finds that 55% of countries score in the

bottom and middle tiers for indicators relating to political
and security risk, and nearly B1% of the global population
Ives in a country that scores in the bottom or middle ter,
Impartantly, the GHS Index Righlights that countries with

SO NS INCE, DI

effective governance and political systems hawve higher
overall GHS Index scores, and few countries score in the
top tier for political system and government effectiveness
In addition, public confidence in govermment is generally
leewy, which could affect the ability of governments to relay
effective messages during bickogical crises

Why it matters

Conflict settings can exacerbate epidemic and pandemic
risk. Coundries in conflict may be at a heightenad risk of
uncontrolled disease spread due to the higher probability
of weak health systems, interruptions 1o routine disease
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survelilance and iImmunization programs, and societal
mistrust of government-delivered health messages.™
Therefore, when cutbreaks occur in countries with high
political and security risks, containing disease before it
spreads across borders will likely require a swift, well-
resourced, and highly coordinated global response,

The ongoing deadly outireak of Ebola in the Demo-
cratic Republic of Conge IDRC) has demonstrated how
difficuilt it i1s to contain the spread of disease in aréas

of viglence and insecurity, increasing the likelihood of
disease spreading to neighborning countries. Althouwgh
DRC has had great success in containing prior inci-
dences of Ebola within its borders, the cutbreak that
began in 2018 in Kivu has become the second-deadliest
Ebola outbreak the world has ever seen=likely owing to
security risks present in the affected region. Syria, which
recensed the lowest possible scare in measurgmaents

of pditical and security nsks, experienced the reemer-
gence of wild poliovirus and circulating vaccine -denved
podiowvirus following the start ofF its Civil war. Althowugh
Syna's polio outbreaks were stopped through a con-
certed, intemationally supported vaccinabion campaign,
the risk of polio and othér emerging infectous diseases
remains high.

The data

» The GHS Index finds that 55% of countries score in
the bottorm and middle tiers far indicatars relating to
political and security risks, incleding political systerm and
government effectiveness, orderly transfers of power,

social urrest, terrcrism, armed conflict, govermment
territanal control, and intermational bensions.

= Only 15% of countries score in the highest tier for public
confidence in government.

= Courtries with effective governance and political sys-
terms have higher overall GHS Index scores. Yet. only
23 of countries—representing approximately 14% of
the global population—score in the top tier for political
system and govermment effectiveness, a troubling fnding
given that ineffective govermnance and other risk factors
such as social unrest, armed conflict. and crderly trans-
fers of power are likely to undermine the global response
o a high-conseguence bictogical threat.

=« The 10 countries that scored the lowest for the GHS
Index indicator relating to armed conflict also each
scored below 50 on their overall GHS Index score.

Recommendations

« National governments, donors, and outbreak response
organizations should develop plans for assisting coun-
tries with challenging risk emaronments when disease
cutbreaks oocur and should Bolster preparedness in
countries bordering those at increased risk,

» Maticnal governments and donars should take into
account countries’ risk factors for significant disease
catbreaks when making rescurces available to sup-
port health security capacity development. Countries
with low scores related to their overall risk erviron-
ment should be identified as priority areas for capacity
development and should receive prompt international
assistance when infectious disease emergencies ocour
within their borders.

= The LN Security Council should urgently convens a
series of meetings aimed at the development of rapid
response capabilities, strategies. workforce, and protec-
tions necessany for outbreaks that criginate in or spread
to countries with high political or security risks
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FINDING

Most countries lack foundational health systems capacities vital for epidemic and

pandemic response.

Within the GHS index, the average score is lowest for the
set of indicators thak relate o the robustress of the overall
health systermn and health workforce—a troublirg frndeng as
recent outbreaks Pave shown that bealth systern capacities
are critical to stopping transmission ™ For example, poor
infection contral practices within hospitals contributed to
the nosocomial spread of both Severe Acute Respiratory
Syndrome and Middle East Respiratory Syndrome.

Dwnng the West Africa Ebola outbreak, the lack of proper
personal protective equipment and workforce training
put healthcare workers and patients at risk for infection
Additionally, individuals were dissuaded from seeking care
al healthcare facilities due to fear of contagion, further
facilitating commumnity-wide transmission

The absence of a funcboning health system and robust
public health and healthdare workfordes dunng an epi-
dermic or pandemic would preclude a couritry's ability to
detect emergent threats, identify and tréat cates, and pre-
vent further disease transmession. By treating health systern
capacres & cntical determinants of global bealth secu-
rity, the GHS Index highlights synergies bebween efforts
aired at enhancing heatth security and ongoing efforts to
strengthen systems for delrvering routine health seraces.

Why it matters

Recent disease outbreaks araund the world have under-
scored the importance of building robust capacities for
routinee healthcare that communities could scale up during
ermergencies, when the dermand for health senaces esca-
lates. An individual’s ability to access healthcare is
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pararmourt for disease surveillance and detection, and to
sl evaluation and treatment dunrng an outbreak. Ensur-
Irg) access to routing health senaces also can build trust in
the healthcare system, making pecple more Ghely 1o seek
care during outbreaks ™ Efforts to pramaote the adoption
of Universal Health Coverage [UHC] within caurtries could
help morease health security by mproving access and
réducing barmers to healthcare and ensuring that there s
sustaimable financial support for health systerms. However,
it is important that in tnang to implement UHC, national
leaders ensure thie nclusion of healthcare capacities and
capabilities most needed to combat infectious diseases,
such as trainang and access o infecton prevertion and
controd measures.

To measure healthcare access and capacities for delivering
core health senvices, the GHS Index asks (a) whether

a country has enacted legislation mandating pronision

of universal heatth coverage, (o) the percentage of the
population with access to skilled birth attendants, and

i) the level of out-of-pocket health expenditures per
capita, The GHS Index also assesses whether countries
have committed to providing priontized healthcare ser-
vices to healthcase workers who become sick as a result of
responding to a public health emergency, helping ensure
the preservation and safety of the healthcare workforce,

A community's overall health is also highly dependent
on the availability of skilled healtheare workers and
public health practiioners. Without aceess to these
professionals, the overall health of indnviduals and

INQOO0149103_0059




communities could decline, because there is no exper-
tise available to treat the sick, provide preventive care,
or respond to community-wide health emergencies.
The GHS Index captures the impartance of having a
robust health workfiorce through indicators that mea-
sure availatle human rescurces, such as the number of
physicians and nurses or midwives per 100,000 people,
as well as the presence of a health workfcroe strategy.
However, because the public health workforce incorpo-
ratés a much larger purngéw than just those irmolved in
direct patient care, the GH3 Index must also account
for other necessary roles, such as laboratory staff,
epidemniologists, and veterinarians, as well as indicators
that address and measure the anirmal health and
epidemictogical workforce,

The response o an epidemic o pandermic will also require
additional capacites outside those needed for routine
day-to-day healthcare delivery, For example, a coun-

try may need to acquire potentially life-saving medical
Ccountermeasures, such as vaccines and antibsotics, which
will nead to be dispensed quickly by the health workforce.
Regulatory processes may nead to be in place 1o allow for
climical trials or the use of unregistered medical counter-
measures. Additional foreign health personnel may need Lo
be brought in to support the response, Sockpiles of per-
sonal protective equipmient and rooms or units capable of
isolating patients with highly commaunicable diseases may
be required. These capacities are each assessed In the GHS
Index, helping identify health system gaps in preparedness
that may hinder a quick and effective response,

The data

= The category on healthcare, which is not covered by
other health security-focused external assessments
such as the JEE, was the lowest-scoring category of
the six categornies in the GHS Index, with an average
score of 264 and 131 countries scoring in the bottom
tier. In addition, the highest score for this category was
only 73.8, compared with high scores of maore than 80
for all other categories

= Only 27% of countries can demonstrate the existence
of an updated health workforce strategy, and anly
3% of countries have shiown a public commitment to
pricritizing healthcare sennces for healthcare workers
who become sick as a result of participating in a public
h2alth response.

= Robust community healthcare capacities fi.e., in clinics
and hospitals) showed strong association with the
overall index score. But more than 71% and more than
79% of countries earned low scores for physician
density and nurse/midwife density per 100,000
population, respectively.

= Even high-income countries have weaknesses in
their health systems. For example, the United States
scores in the bottom tier of countries for the access
12 healthcare subindicator owing to lack of govern-
mentally guaranteed access to healthcare plus high
out-of-pocket expenditures per Capita.

= Whereas nearly 50% of countries publicly demonstrate
that they have access 1 medical countermeasures either
throaugh their own stockpiles or through agreements with
oiher courtries, only a litthe more than 10% of countnies
show evidence of having developed plans to dispense
medical countermeasures during an emergency.

Recommendations

« Gavernment decision makers should explicitly mea-
sure and take into account health systern capabilities
as an integral part of all health securty planning,
imeestments, and fnancing strategies. Mational and
global effarts to pramote UHC have the potential to
advance health security; however, in adopting these
measures, leaders should ensure the inclusion of
capabilities needed to prevent the emengence and
spread of epidemics and pandermics.
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Thailand: An Exemplar

From May to July 2015, public health experts and leaders in Asia and around the world anxiously watched an
alarming and deadly outbreak of the Middle East Respiratony Syndrorme (MERS] in Scuth Korea, which sickened
186 and killed 382 On June 18 of that year, Thailand notified the World Health Organization (WHO) of it first
confirmed case=a T5-year-old man whao had traveled from Oman to Bangkok.”

Despite concemns that the disease would start spreading. Thailand was able to stop its first MERS case—and
each subsequent confirmed case—with no further spread ® Thailand's success inidentifying and stopping MERS
is just ome example of both the value of health security capacity building and the critical role that a strong
healthcare system can play in stopping outbreaks at the source,

Thailand is the only middle-income country to score in the highest tier {Le. an overall score between 66.7 and
100) of the Global Health Security Index, receiing the sixth-highest overall score [73.2). Thailand is also the
anly country from the WHO Scuth-East Asia Region to rank in the top tier. What makes Thailand such a strong
performer? The country shows robust heatthcare capacities, ranking secornd across all nations for indicators
relating to healthcare access. Relevant to its ability to identify and stop infectious diseases like MERS, Thailand
also demonstrates an effective systern for monitoring and tracking healthcare -associated infections. It is also
ane of only five countries demonstrating a public pricnty for providing healthcane senices to healthcane work-
érs whio become sick whele responding to public health emergencies.

Beyond its health system, Thailand has a strong field epidemiclogy training program and national laboratory
system, scoring in the top tier for indicators of these capacities and demonstrating a robust electronic report-
ing surveillance system that functions at both national and subnational levels, rapidly collecting laboratory
and epidemniclogical information. Thalland also demonstrates strength on prevention and response capability,
scoring 75.7 and TB.B, respectively, in each of these categories and conducting reqular event-based surveil-
lance through a dedicated Situation Awareness Team embedded in the Ministry of Public Health's Emergency
Dperations Center,

The GHS Index shows that Thailand is, beyond a doubt, an intemational leader in health security.
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= Senior government officials should take steps to build » WAPHS should take into account specific benchmarks
and martain robust healthcare and publit health o il'r'li:lrtl'.'l‘: and hnance the overall health System and
workforces, which include but are not imited to its workforce.

physicians, nurses, community health workers, epi-
demialogists, and other albed health protessionals
Likedy to play a mapor rale in preventing, detecting, and
responding to biological Crises.
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FINDING

Coordination and training are inadequate among veterinary, wildlife, and public

health professionals and policymakers.

Oine Health approaches are emphasized in health security
comnversations; however, significant gaps remain in oper-
aticnalizing this concept. The GHS Index highlights that
most countries show no evidence of capacity to integrate
data and train professionals across the human, animal, and
emvironmental health sectors.

Why it matters

One Health s the concept that human, animal, and envi-
ronmental health are intertwined and should be addressed
together 1o prevent the spread of infectious disease, Mearly
two-thirds of known pathogens and three-quarters of
newly emerging pathogens are zoonotic—spread from
animals to humans * Human encroachment on wild-

life termitory and land-use changes increase the rate of
human-wildlife and wildlife-livestock interface. expanding
the possibility of disease spdlover to humans, In addition,
increases in the ease and rate of global trade and travel
could acceterate the bkelihood of disease transmission
The GHS Index contains several indicators that when
combined, demonstrate a country's commitment o
addressing health theeats in 3 comprehensive manner,

A Qe Health approach includes the ability to share
infarmation between mirestries and between countries,
Because animals arnd pathogens do not recognize national
borders, addressing environmental risks necessitates strong
cross-border collaboration betwesn nesghbong coun-
tries. One Health showld alsa incorporate coandination
armang multiple mmristries and sectars, because indicators

of animal disease outbreaks could herald a human out-
break risk. However, if there is no mechanism theough
which multisectoral communication can take place, coun-
triess will lack the ability to effectively prevent known risks
from developing into outbreaks,

drother key component of the Ore Health appraach is
whether the ability of the workforce to provide Care and
imprave a countng's resibence o disease cutbreaks is
dependent on the availability of professionals in the com-
minity wath acess 1o spedialized trainmg, Traditonal
medical education does not include extensive training

for health security topics such as biosecurity, biosafety,
infectious disease prevention and control, or the One
Health approach

The avallability of specialized traming that covers these
kopics is vital if a country is o have a robust and diverse
healthcare workforce. The GHS Index caplures the extert
Lo which this specialized training s offered Lo profession-
als in-courtry through questions spanning multiple key
categores, Increasing opportunities for professionals 1o
access specialized training will strengthen the public health
workforce and cooperation bebween ministries, which, in
kurm, may mprove a country’s ability 1o prevent. detect, and
respond o infectious disease outbreaks.

The data

= Only 307 of countries demonstrate the existence of
mechanisms for sharing data among relevant minis-
tries for human, animal. and wildlife surveillance
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« Feweer than B% of countries demaonstrate a
cross-ministerial department. agency. or similar
unit dedicated to zoonotic disease,

« Only 51% of countries offer field epidemiolog-
ical traimang programs that explicitly include
anirmal health professionals, although a much
larger nurmber (B0 offer an applied epidemio-
logacal training program.

« B2% of countries have not submitted a report
t CHME on the incidence of human cases of
zoonotic diseases for the past calendar year,

» The majority of countries are facing land-use
changes, measured by percentage change
in farest area, which could affect the nisk of
ermerging zoonotic disease.

Recommendations

» Mational public and animal health authorties
should Coordinate dunng the development of
MAPHS and should incorporate a One Health
approach as part of pandermic planning and
rnational disaster preparedness and response
efforts

Countres should identify an agency and grant

it authorty to coordinate training and infor-
maticn sharing among human, animal. and
erwironmental health professionals for outbreak
preparedness and response

Decision makers should consider infectious
dizease nsks when developing policies and
plans related to climate change, land use,
and urban planning.
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One Health Is Key to Preventing
Pathogens from Spreading from
Animals to Humans

Today, nearly two-thirds of known pathogens and three-
guarters of newly emerging pathogens are 2oonotic=rmeaning
they spread from animals o humans.® This dangerous trend
tovward disease spillowver fromm animals to humans can be traced
ko a host of modem-day factors, incleding increazed human
encroachment on wildlife territory, land-use changes that
increase the rate of human-wildlife and wildlife-livestock
interface, and climate change.

Because hurman, animal, and emdronmental health are inker-
twined and must be effectively addressed together to prevent
the spread of infectious disease, the Global Health Security
Index assesses countries adherence to a One Health
approach. The results are not encouraging:

» Fewer than 30% of countries demonstrate the existence of
mechanisms for sharing data among relevant ministries for
hurman, animal, and wildlife surveillance.

« Fewer than B% of countries demonstrate a cross-ministenal de-
partment. agency. or similar unit dedicated to zoonotic disease,

= Only 51% of countries offer feld epiderniological training
programs that explicitly include animal health professionals,
althaugh a much larger number (802 offer an applied epidemi-
clagical raining program.

» 5.2% of countries have not submitted a report to the World
Crganisation for Animal Health on the incidence of human
cases of zoonotic diseases for the past calendar year,

» The majority of countries are facing land-use changes,
measured by percentage change in farest area, which could
affect the risk of emerging zoonotic disease.

As a way forward, countries must embrace a One Health
approach as part of pandemic planning and national disaster
preparedness and response efforts. Authorities should identify
an agency and grant it authority to coordinate training and
information sharing among human, animal, and emarcnmen-
tal health professionals, and decision makers should consider
infectious disease risks when developing policies and plans
related to climate change, land use, and urban planning.

H Taykor, 5 M Lattuemy and M E - Woodhouse, "Rl hacions fow MHusrman Deaace Emergeros,
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Fvicsoohal Trar
b i O T P L PR3

AR D

B

INQOO0149103_0083




FINDING

Improving country compliance with international health and security norms is essential.

It is the responsibiity of naticnal governments 1o pulb-

licly demonstrate b their own populations, neighboring
countries, and the international communey that they have
the necessany capacities 1o prevent, detect, and respond to
epidemics and pandemics within their borders and o help
the broader global commuinity do the same,

In a positive recent trend, as of May 24, 2019, B3
countries—43% of the countries in the GHS Index—=had
published a WHO JEE, markedly increasing transparency
of country preparedness for epidemics and pandem-
ics, The GHS Index draws from those evaluations and
also provides credit for countries that have conducted
and published a WHO JEE because completing such

an assessment s an important step toward promicting
transparency and accountability,

However, despite this impartant progress, the GHS
Index firds major gaps in country adherence Lo interma-
tional norms and commitments. For example, although
more than 90 of countries have signed and ratified the
Biological Weapons Convention (BWCE and submitted
reports under Uinited Mations Security Council Besolu-
tion (UNSCR]} 1540, less than half of the countries in the
GHS Index score in the top tier for indicators related to
transparency and implementation of these important
international agreements. In addition, 31% of countries
do not show evidence of a cross-border agreement on
public health emergency responss

Why it matters

Strong ethical and normative frameworks are an important
complement to existing legal and regulatory health secu-
rity measures, including compliance with the IHR (2005),

Ln
{Fr:

firigy M el of (rilavreritatian of LINGCR 540 5t

as well as the BWC, a multilateral disarmament trealy
banning the development, production, and stockpiling of
biclogical weapons,

Efforts to promote globally recognized norms and to make
international health security—related commitments start at
the highest levels of national goverrament and senve as a
guide for internal policies and standards for accountability,
The GHS Index highlights the importance of compliance
with such noms and commitments in strengthening
global health security.

The data

« Less than half of all countries have submitted
Confidence-Building Measures for the BWC in
the past three years.,

= Fewer than 402 of countries participate in Bwo or more
important voluntary multilateral coalitions dedicated
to preventing, detecting, and responding to biclogical
threats and other weapons of mass destruction, such as
the Global Health Security Agenda, Australia Group, and
G-7 Global Partnership Against the Spread of Weapons
and Materials of Mass Destruction,

« 93% of countries have submitted a UNSCR 1540
report, but only 300% of countries score good” or
very good’ on UNSCR 1540 implementation mea-
sures related to legal frameworks and enforcement for
countering biclogical weapons.™

= Oinly 5% of countries have in place a publicly available
plan or policy for sharing genetic data, clinical speci-
mens, and/or solated biclogical materials that extends
beyond influenza.

virad i Baisesd o An aralliation of nhe total Adermbey of dldient of LWSCR 1540
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» 30% of countries do not show evidence of a cross-
border agreement on public health emergency
responsa, More than 607 of countries Back evi-
dence of a similar agreement on animal health
emergency response,

« Oinly 28% of countries publicly show that they
incorporate epidemics and pandemics in thelr
national risk reduction strategy or have in place
a stand-alone, national risk-reduction strategy
for pandemics,

= The 45% of countries that have conducted
and pubdished a WHO JEE or precursor eval-
uation le.g., Global Health Security Agenda
pilot assessment]™ earned higher scores for
this category because completing a JEE is an
important step toward promoting transparency
and accountability,

Recommendations

= Countries should regularly undergo and publish a
WHO JEE to increase transparency around global
health security capacities and capabilities, This,
in tum, also would help promote increased avail-
ability and transparency for health security data
in the public domain

« Countries should establish national protacols,
and work to negotiate regional and global pro-
tacols, for rapidly sharng genatic maberials and
specimens during public health emengencies.

= Mational health authorities should develop
epidermic- and pandemic-specific preparedness
and response strategies as part of routine disaster
and broader national security planning efforts

VAL O S NeE, S

Governments are Unable to Keep Up with
Biological Risks and New Technologies

In 2018, scientists in Canada successfully synthesized horsepox—
a virus related to smallpox, one of the greatest scourges the
world has ever faced —demonstrating how viral synthesis could
threaten global disease eradication efforts. The experiment ilus-
trated a significant problem: no globally accepted mechanisms
exist for identifyirg risks associated with expenments that synthe-
size new. dangerous, engineered, or eradicated agents—or those
that could enhance transmissibility and virulence of pathogens
with pandemic pobential, like influenza,

There is no question that 3dvances in genomics, synthetic
biclogy, and microbiclogy are essential for a safer, healthier, and
more secure society. Mew technologies are vital fior achieving
health security and sustainable development. At the samse time
advances such as low-cost deoeamibonuclesic ackd {DNA] symithesis
and widespread access 1o gene editing tools are making it easier,
faster, and cheaper for a broader array of actors to create and
engneer dangerous biological agents. Combined waith global
trends in trade, travel, and terronism, the risk of a deliberate or
accidental high-consequence biclogical event® is increasing.

To keep up with the technological pace, governments—in
cooperation with research funders, academic nstitutions, and
irvestors—need o rapidly identify concerns and provide effec-
tive oversight to reduce the potential for accidental or deliberate
release of engineered agents. Although mary countries probably
have not engaged N dual-use research with espeially dangerous
pathogens, itis important today that all countnes have systems in
place to oversee such work.

The GHS Index shows that countries are not prioftizing oversight
of these types of emerging biclogical risks. Mo country requires
providers of synthetic DINA to screen their orders (o prevent
sharing of materials with guestionable parties. Fewer than 5% of
countries demonstrate oversight for dual-use research, including
for research with especially dangercus pathogens and toxns or
pathogens with pandernic potential. Additionally, 92% of coun-
tries showw N0 evidence of requiring security checks fior personmel
with access to dangerous biological materials or toxins, which
increases the potential for insider threats. These gaps are danger-

oS and must be ungently addressed.
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Methodology

PREPARED BY THE ECONOMIST INTELLIGENCE UNIT
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EXECUTIVE SUMMARY

In support of global, regional, and domestic efforts to
build country preparedness to face global health security
risks, the Muclear Threat Initiative (NTI} commissioned
The Economist Intelligence Lnit to construct the inau-
gural edition of the 2019 Global Health Security Index.
Building on the knowledge of NTI, the Center for Health
Security at the Johns Hopkins Bloomberg School of
Public Health (JHU}, and intemational experts, the Index
5585585 Country capacity to address epidemic threats
with the goal of highlighting areas in need of additional
support and development.

A5 part of this assessment, the Index examines a range

of contextual fFactars—in addition to country capacity—

to prevent, detect, and respond to threats, taking into
consideration the national health system, intermational
commitments, and the overall risk erviranment. The Index
is expected to promate diatogue and assist countnes in
deterrining the gaps in their preparedness measures
through independent manitoring and oversight.

The 2019 Global Health Security Index includes research
for 195 countries. The Economist Intelligence Unit con-
ducted the research for this Index through a combination
of qualitative assessmients of publicly available country
inforrnation and examinations of existing quantitative data
sets. Given the complex nature of global health security,
The Economist Inteligence Unit developed a multidi-
mensional arabytical frarmework, commonty known as

a benchmarking index, in order b create an objective,
country-level assessmient ool A multidimensional frame-
wiork is a usefud way of measuring performance that
cannot be directly observed, such as a country's economic
competitiveness o, in this case, a country’s health security
conditions. Indices, in such cases, have been shown to

be effective in several ways: {a! they Ccan aggregate a wide
range of related data and evaluate it in a consistent marn-
ner; (o) they can track outcomes over time; and () they

67

CaN spur countries to improve performance, especially
retative to other countnes in the index. In ths way, indices
can be a useful tool for public policy reforms.,

The Econarmist intelligence Unit follows a defined process
for the development of index framewarks, which is based
or what is desirable to measure and not on whech indica-
kors are avadable. Transparency is essential in constructing
credible indicators and entails the followirg:

= Defining the concept: The definition showld give the
reader a clear sense of what the composite index is
measuring. It should refer i the theoretical frrmework,
linking various subgroups and the underlying indicators.

= Determining subgroups: Multidimensional concepts
can be draded into several subgroups (e.g., categones,
indicators, subindicators). These subgroups need not be
(statistically] independent of each other, and existing bnks
should be described theoretically or empirically to the
greatest extent possible.

= |dentifying the selection criteria for the underlying
indicators and questions; The selection criteria should
wiork as a guide to determine whether an indicator should
be included or not in the overall composite index,

Behind each index project is underlying data architecture,
or an indicator framework, that supports the measurernent
of a certain topic. The indicator framewaorks include a set
of indicators, quantitative or qualitative in nature, divided
into distinct categones, Cuantitatiee ndicators are those
rurmeric data points collected by governments, intema-
tional arganizations, and other agencies that are usually
doemioadable from public sources (such as the rnumber
of doctars in country and immunization rates). Sualtative
indicators are those measures that are more subjective in
nature and evaluate concepts not easily captured in data-
bases, such as the existence of particular palicies or the
extent of their implermertation.

wew ghsindex org
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The framework for the Global Health Security Index was
developed over an 18-month period, which included a
pilot phase, In consultation with NTI and the JHU Center
for Health Security, The Economist Intelligence Unit devel-
oped an initial pilot framework, This framework was based
on project team analysis, literature review, and standard
accepted measurements for global health security as cap-
tured in the Intermational Health Regulations Joint External
Evatuation tood and elsewhere,

Foltowang this iretial process, The Economist Intelligence
Uinit, NTI, and the JHU Center for Health Security con-
veried an International Panel of Experts to provide nsights
and commentary on the proposed framework, The first
International Panel of Experts meeting was held in Apnl
2017 in London and included a diverse group of experts
from a variety of nations and specialties within the feld of
global health security. During the meeting, experts offered
insights and recommendations on the proposed structune,
questions, and data sources for the Global Health Security
Index. The pand insights were augmented by additional
discussions with experts in the field, such as experts on
One Health and epedermichogy.

Foliowing the expert panel meeting. the framework was
updated and finalized for the pilot phase. The Economist
Inteligence Unit undertook research for four countries
representing different political, socioeconcmic, and
geographic identities to assess data avadability for the
proposed questions, as well as the value provided by the
research insights, After the successful conclusion of the
pilat phase, The Economist Intelligence Unit. NTL and the
JHU Center for Health Security further refined the frame-
work {with additional expert consultations) to develop the
final research framework.

W ghsinges, ong

To limit the degree of subjectivity in the qualitative indica-
tors, The Economist Intelligence Linit created questions
that are, whenever possible, framed as a binary choice
fyes or no; or 1 or 0). For example, if a country meets a
certain critena, it is awarded one point; if it does not, it
scores a zerd. A binary approach limits the nisk of subjec-
tivity and increases the likelinood that the same scores
for a particular indicator would be obtained by a differ-
ent set of researchers, a key measure of objectivity and
anatytical rigor. If a binary approach was not appropriate,
the research team provided specific sconng options and
guidarce on haw to score each indicator. All qualitative
indiCators were designed so they could be answered using
publichy available information.

The indscators in the 2019 Global Health Security Index are
ermbedded ina model (available as an Excel workbook at
wiww ghsindex.org) that offers a wide range of anabytical
tools, theneby sloweng a degper investigation into meaea-
sures of global health security, For example, users can filter
countries by region, population, o income level, or directly
COMPane any two Countries. A user can also examine
correlations between indicators. Indnidual country profiles,
whach inclisde the consulted souwrces and scoring justifica-
tions, are also included in the 2019 Global Health Security
Index model, thus permitting a deeper dive into the health
security conditions in a given country.

Although the Global Health Security Index model relies
on expert weights for analysis, the weights assigned to
each indicator can be changed by the user to reflect
different assumptions about the importance of catego-
ries and indicators.

Finadly, the model allows thi final scones to be bench-
marked against external factors that may potentially
influence global health secunty, such as GDP per capita
and the United Mations Development Programme’s (LUNDP)
Human Developrment Indes.

s =
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SCORING CRITERIA
AND CATEGORIES

The 2019 Global Health Security Index consists of
140 questions grouped into 34 indicators across &
overarching categories {see Figure All The Index
includes research for 195 countries that compose
the States Parties™ to the International Health
Regulations (IHR [2005]).*

The gverall score (0-100) for each country is a weighted
surm of the six categories. Each category is scored on a
scale of 0 to 100, in which 100 represents the rmost favor-

able health security conditions and 0 represents the least
favorable conditions. A score of 100 does not indicate that
a country has perfect national health security conditions;
likewise, a score of 0 does not mean that a country has no
capacity. Instead, the scores of 100 and 0 represent the
highest or lowest possible score, respectively. as measured
by the Global Heatth Security Index criteria. Each category
is nommalized on the basis of the surms of its underlying
indicators and subindicators, and a weight is then applied.
The default weights used in the ranking are based on input
from the International Panel of Experts and reflect the
relative importance and relevance of each indicator and
category. The weights in the model, however, are dynamic
and can be changed by users.

CATEGORIES

INDICATORS

SUBINDICATORS

W As of Apnl 16 2003, theve are [96 Sfales Partres 1o ihe nfermabiona’ Health Regodabors (M8 2005, imcluding the Holy See The Holy See. as e supreme body of

Gerbieerianl oF Mg Randi Caiehe CHare i, 1 5 Serednban Jusdlicl Sl o ol limafrowld D Bl i seid i o fiatead i T S0 Iy - S80S Aiadic it fov M sohal
i digiad of the Vatcan ConstRubion’s erpress prordpon of Mallan ews on confagious oiseeres free Jofm £ Morss, “The irlermabionsl Legal Stafus of the Vatcanhioly See
Cavrplen.” Euvrapaan Joural of irdermanonal Link 25 nd 4 (PO1ST 927046 hinps Oacsdemic oun corn/ Bl ame a6 S27I5 00 Thanwlans, for e PurDesss af

Bhiz report, we Wil refer do fhe assessed “liates Byrties "5 195 coonines *

1 The World Health Ovganization infernational beallfs Regulations (i 20051 are the foundeiions) infermadonal standands for health. IME i a binding legal imsdnemant fo
AdaYeEl Cres - Dovdar Pubdic haiTh risk. Tha goal oF IR & 1o preverel. peodect canfrol and resaond withool divugding infermational ade and lrafe. sod the conferit
of wisch were used a5 the guiding regulation behing many of i indicafors included in the Giobal Health Secunty indax
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The six categones are as follows:

an extracrdinary public health rigk in keeping with the internationally recognized definftion of a Public

Health Emergency of intermational Concernc® Indicators in this category assess antirmicrobial resis-

tance, zoonolic disease, biosecunty, biosafety, dual-use research and culture of responsible science,
PREVENT AR W oy

and immunization.

m 1. PREVENTION: Prevention of the emergence or release of pathogens, including those constituting

tional concern,*® which can spread beyond national or regional borders, Indicators in this category
assess laboratory systems; real-time surveillance and reporting; epidemiclogy workforce: and data

m 2. DETECTION AND REPORTING: Early detection and reporting for epidermics of potential interna-
X integration between the human, animal, and envirgnmental health sectors,

I. RAPID RESPOMNSE: Rapid response to and mitigation of the spread of an epidermic. Indicators in this
m category assess emengency preparedness and response planning, exercising response plans, emer-
ﬁ_ gency response aperation, linking publc health and security authonties, sk communication, acoess to
cormrmunications mirastructure, and trade and travel réstrictions.

RESPOND
4. HEALTH SYSTEM: Sufficiart and robust health systemn o treat the sick and protect health workers,
ﬁ Indicators in this category assess health capacity in clinics, hospitals, and community care centers;
_— medical countermeasures and personne deployment; healthcare access; communications with
healthcare workers during a public health emergency: infection control practices and availability of
HEALTH equipment; and Capacity b test and approve New CountermeasLres.

5. COMPLIANCE WITH INTERNATIONAL NORMS: Commitments to improving national capacity,
financing plans to address gaps, and adhering to global norms. Indicators in this category assess IHR
m reporting compliance and disaster risk reduction; cross-border agreements on public health ermer-
% gency response; international commitrments: completion and publication of WHO JEE and the World
Organisation for Animal Health {OIE) Performance of Veterinary Senices [PVS) Pathway assessments;
NORMS financing: and commitrmert to sharing of genetic and biological data and specimens,

Indicators in this category assess political and security risk; socioeconomic resifience; infrastructure
adeguacy: ernironmental risks: and public health vulnerabilities that may affect the ability of a country
to prevent, detect, or respond to an epidemic or pandemic and Increase the ikebhood that disease
outireaks will spill across national borders,

m &. RISK ENVIRONMENT: Overall risk environment and country vilnerability to biological threats,

RISK

Each indicator within the six categories contains up to seven underlying subindicators. Principal components analysis (PCA)
was alse conducted on the model to ensure the relevance and robustness of the chosen indicators and categories. The use
of PCA is described on page B0,

The categonies, indicators, and subindicators are shown in Table AL

B World Haalth Oeganization THE Brocedures Concerning BPublic Meakth Emerpencies of inlemational Concern [IPHINCL ° vy who intAhr/orocedurasiohec e/
= B
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CATEGORIES, INDICATORS, AND SUBINDICATORS

1 PREVENTION OF THE EMERGENCE OR RELEASE OF PATHOGENS

11 Antimicrobial resistance (AMR)
111 AMR surveilllance, getéction, ang reporting
112 Aatmicrooial contool

g2 Sonbtic disess

121 Nationsl planning for o0onolic diseases/pathogens
122 Sumvelllance systems for zoonotic diseases/pathogens
123  Intemational reporting of animal disease outbreaks
124  Animal heaith workforce

125 Private sector and zoonolic disease

13 Biosecurity

131  Whole-of-government biosecurity systems

132 Bipsecurity training ang practices
133 Personnel vetting Regulating access to sensitive locations
134  Transporiation security

135 Cross-Dorder transfer and enc-Lser sCreening

14 :. cafet
141  Wnole-of-government Diosafety systems
142 Biozafety traming and oractices

15  Dual-use research and culture of responsible science

Onwersignt of research with especially dangerous pathogens, toxing, patnogens with pandemic potential and/

151 or athier gual-use fesearch

152  Screening regiusrerments for providers of gemetc maternial

16  Immunization

161 Vaccination rates

66 wyew ghsindex org
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EARLY DETECTION AND REPORTING ERPIDEMICS OF POTENTIAL INTERNATIOMAL CONCERN

211 Laboratory capacity for cetecting pricrity diseases

212 Specimen referral and fransport system

213 Laboratory quality systems

221 Ingicator ang event-based survelllance and reporting systems

222 Interoperable. interconnected. electranic reat-time reparting systems

223 Transparency of survellance data

224 Etnical considerations during survelllance

een Coverage and use of electronic nealtn reconds

Appleg f.-l:ﬂFaJ.uw training program. such as the fiela eplcemiology training program, for public nealth
231 professionals and veterinarians le.q., Field Epidemiology Training Program ana Feld Epidemiclogy Training
Program for Veterinarians)

232 Epicemiology workforce capacity

241  Data integration petween numan, animal, and envirgnmental healtn sectars

R VS i
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TABLE Al GLOBAL HEALTH SECURITY INDEX FRAMEWORK BY CATEGORIES, INDICATORS, AND SUBINDICATORS continued

RAPID RESPOMSE TO AND MITIGATION OF THE SPREAD OF AN EPIDEMIC

311  HMational pudlic health emergency preparedness and response plan

312  Private sector Involvement in preparedness and response

321 International Health Regulations {IHR) simulation exercizes

331 Emergency response operation

341 Public nealth and security authorities are linked for rapid response curing a iological event

351 Risxcommunicabion systems

352 Public communication

361  Internet users

362 Mobile subscribers

363 Female access to a mobile phone

364 Female access to the Intermet

371 Goswernment restriction of trade and travel

372  Non-government restriction of trade ana travel

68 wyew ghsindex.org
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SUFFICIENT AND ROBUST HEALTH SYSTEM TO TREAT THE SICH AMD PROTECT HEALTH WORKERS

411  Available human resources for the broader healthcare system

412 Facllvies capacity

421 Capacity to acqulre megical countermeasures

422 System for gispensing medical countermeasures [MCM) during a public health emergency

423  System for receiving foreign nealtn personnel guring a public nealth emergency

431 Access tonealthcars

432 Healthcare worker access o hegithcars

451 Infection control aguipment availatility

452 Healthcare-associated infection (HCAI monitoring

461 Regulatory process for conoucting clinical trials of unregistered interventions

462 Regulatory proCess for ap0aoving medscal Countermeasures

R VS =
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TABLE AL GLOBAL HEALTH SECURITY INDEX FRAMEWORK BY CATEGORIES, INDICATORS, AND SUBINDICATORS continued

COMMITMENTS TO IMPROVING NATIOMAL CAPACITY, FINANCING PLANS TO ADDRESS GAPS, AND
ADHERENCE TO GLOBAL NORMS

511 Official IHR reporting

512  Integration of health into disaster risk reduction

521  Cross-Doccer agreements

531 Paticipation in international agreements

532 Voluntary memperships

541 Completion and publication of a Joink External Evaluation (JEE] assessment ang gao analysis

542 Comoletion ana pubfcation of a Performance of Vieterinary Senvices (PVS) assessment and gap analyss

561 Financing under Joint External Evaluation (JEE) and Performance of Veteérinary Senviges (PVE) reports and gap
analyses

552 FiRancing for emergency response

553 Accounattity for commitments made at the international stage for acaressing epicemic threats

Commiament o snanng genebic data, clinical specimens, -and/or isolated specimens [Diological materiats) in

B both emergency ang Nonemergency research

“ud

0 Wi g hsindex ang

INQOOD149103_0076



OVERALL RISK ENVIRONMENT AND COUNTRY VULNERABILITY TO BIOLOGICAL THREATS

Bll Government effectivensess

612 Oroerdly transfers of power

613 Risk of social unrest

Bl4 Hisk of terrorism
615 Armed conflict

B1lE6  Government territoral contol

&l7 International tensions

621 Literacy

622 Genderegualty
623 Poverty levels

624 Public configence in government

625 Local mealaanc reporting

631  Adeguacy oF road network
632 Adeguacy of alrports

633 Adeguacy of power network

B41  Lrbanization
642  Land use

43 Matural disaster risx

E51 Access toguality healtncare

652 Access to potable water ang sanitation

653 Public nealthcare spending levels per capita

WA ghSIncEs, Cing m Fi |
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INDEX CONSTRAINTS
AND OTHER IMPORTANT
FACTORS

In researching the 2019 Globat Health Security Index. The
Economist Imteligence Lint relied solely on pubiicly avail-
able sources, such as laws, regulations, policy documents,
and goverrment websites. This research approach has
the benefit of creating a fully transparent and repeatable
methodology that does not create an additional reporting
burden for country officials; however, it also presents some
challenges. As a result, the 2019 Global Health Security
Index may not capture certain preparations that countries
have made 1o improve their health security status in certain
domains. For example, some countries may not have
strong e-government policies and may not have publshed
existing laws and policies applicable to this research, Other
countries may have elected not 1o publish certain material
that they deem sensitive, such as regulations and policies
related to biosecurity, which would then kead to an under-
estimation of scores in those areas.

Additionally. rebying solely on publicly available data has
limitations on the types of questions that can be credibly
researched. For examgple, the Index cannot capture pro-
cesses that are often not publicty documented or available,
such as the level of activity of cross-ministerial working
groups or the average response time between the identifi-
cation of an emergency and the initiation of a response.

7

Howvewer, there is immense value in restricting the research
scope to publicly avaslable mformation for two pninciple
reasons: (3 although these limitations could be addressed
through an interview process, this approach would cre-
ate an extra reporting burden for country officials, which
can divert attention awany from mglementation, and (b}
there is value in making this information available, both o
the international community and to the health workforce
within each country. As such, The Economist Inteligence
Unit, in consultation with NT1 and the JHU Center for
Heaith Security, decided to pursue this approach.

METHODOLOGY

General

The 2015 Global Health Secunty Index comprises cate-
gories that are related 1o the health secunty conditions of
each country, To score the indicators for the Index, the
research team gathered data from the following sources:

» Primary legal texts and legal reports

« Government publications and reports

= Academic publications and reports

= Websites of government authorties, international
organizations, and non-govemmental organizations

= The Economist Intelligence Unit proprietary country
data and reports [specifically Risk Briefing and the
Democracy Index)

» Local and intemational news media reports

See the Selected Bibliography for more information about
central sounces,
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The 2019 Global Health Security Index assessed the capacity of the following 195 countries (listed in alphabetical

order] in Table A2

TABLE A2: COUNTRIES ASSESSED FOR 2019 GLOBAL HEALTH SECURITY INDEX

Afghanistan
Albania
Algeria

W ghsinges, ong

China

Colombia

OImones

Congo (Brazzanille)

Congo (Democratic
Republich

Cook Islands

Costa Rica

Cote d'voire

Croatia

Cuba

Cyprus

Czech Republic

Denmark

Dyibouti

Closing

Dorninican Republic

Ecuador

Egypt

El Sabvadar

Equatorial Guinea

Eritrea

Estonia

Eswatini {Swaziland)

Erhion:

Fi

Finland

France

Gabon

Gambia

Georgia

Germary

Ghana

Greece

Grenada

Pakistan
Palau

Papua Mew Guinea
Faraguay

Philipgines
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TABLE A2: COUNTRIES ASSESSED FOR 2009 GLOBAL HEALTH SECURITY INDEX cowtinuad

Sweden Liganda
Switzerland Ukraine

Syria Linited Arab Emirates
Tajikistan Uinited Kingdom
Tanzania United States
Thailand Uruguay
Timor-Leste Lizbekistan
Togo Wanuaty

Tonga Venezuela
Trinidad and Tobago Vietnam

Tunisia Yemen

Turkey Zambia
Turkmenistan Zmmbabwe
Tuvalu

Foland Slovakia

Partugal Slovenia

Qatar Solomon Islands
Romania Somalia

Russia South Africa
Rwanda South Korea
Samoa South Sudan

San Maring Spain

S30 Tomé and Principe Sri Lanlka

Saudi Arabia St Kitts and MNewvis
Senegal St Lucia

Serbia 5t Vincent and the
Seychelles Grenadines
Sierra Leone Sudan
Singapore Suriname

Data Review and Validation
Process

After completing the research, The Economist Intelligence
Unit provided the 195 countries included in the Index with
an opportunity to review and comment on The Econo-
rnist Intelligerice Unit's preliminary results. The purpose of
this data review and validation process was to ensure the
accuracy of the 2019 Global Health Secunty Index data
Score changes were considered only if there was publicly
available evidence that had not been previously uncovered
by the research team. Unpublished documents were not
considered sufficient evidence, keeping m line with the
Globat Health Security Index's tenet of the value of publicly
anailable information.

The Economist Intelligence Unit developed country-
specific documents that presented all qualitative data
fr the 2019 Global Health Security Index indicators.
The Index research team prioritized gualitative ques-
tions over guantitative questions, because these had not
been drawn from country-specific sources [e.g.. drawn
from centralized databases or proprietary Economist

T&

Imtelligence Linit databases assessing political stabil-

ity, effective governance, and corruption). Instead, the
guestions shared for validation focused on verifying the
publicaton of overarching plans and legistation (such as
plans guiding response b public health emergencies or
antimicrobial resistance),

The data review and validation form listed the range of
possible answers for each subindicator and identified the
answer The Economist Inteliigence Uinit assigned for the
country. The forms allowed the reviewer 1o either agree
or disagree with the answer and to provide an altemative
answer with supporting evidence, The Econommist Intel-
ligence Unit used the submitted responses to reevaluate
its scores, In some cases, respondents provided infor-
miation that resutted in The Economist Inteligence Unit
raising a counfry’s score, whereas in other cases, scores
were lowered or kept the same. When the responses were
unclear, The Economist Inteligence Unit contacted indi-
viduals for clarification. Country representatives had two
manths—May and Jure—to respond 1o the data review
and validation request.

wew ghsindex org
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Of the 195 countries, 16 responded to the data review
and validation request: Belgium, Canada, Finland, Italy,
the Kyrgyz Republic, Latvia, Lechtenstein, Lithuania, Peru
Philippines, Portugal, Saint Kitts and Newvis, Sierra Leone,
Slovenia, Spain, and Switzerland.

Data Modeling

Data were collected across 140 quantitative and qualita-
tve questions, The majority of the qualitative questions
are binary yes or noj guestions, although a select few are
tered to have 2 10 4 possible scoring oplions to capture
more nuanced observations. Each guestion is constructed
50 that a higher value is associated with more favorable
health securnty conditions.

For example, for the question o personnel vetting to reg-
ulate access to locations with sensithve biokogical matenals
{1.3.3a), a courtry that requires drug testing, backgrownd
checks, and psychological or mental fitness tests is
assignied a value of 3, whereas a courtry that reguires onby
one of the three checks is assigned avalue of L

Calculation of the 2019
Global Health Security Index

Modeling the subsndicators, mdicators, and categones in
the Global Health Security Index results in overall scores of
0=100 for each country, in which 100 represents the most
favorable health secunty conditions possible and 0 the
least favorable. A score of 100 in the Index does not indi-
cate that a country has perfect health securnity conditions.
and a score of 0 does not mean that a country has no

W ghsinges, ong

health security capacity, Instead, scores of 100 and 0 rep-
resent the highest or lowest possible scores, respectively,
as measured by the Index criteria, The questions listed are
classified nto subindicators, which, in twm, are grouped
into indicators. Their values are summed to determineg the
value of the indicator:

indizator scone = % weighted individual submndicators

For the index, the indicators are Classified into six cate-
gories. The category values are a weighted total of the
ingdicators in the categony:

category score = % weighted individual indicators

The categorny values have been nomnalized on the basis of
the following equation:

x = (x = Min{x){Max(x) = Minix))

where Minfx) and Max(x) are the lowest and highest values,
respectively, in the Global Health Security Index (of the 195
countries) for army gaen indicator. The nomialized value

li.e. a score of 0=100) makes it directly comparable with
other normalized indicator scores.
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Table A3 shows the calculation of a categony score for Prevention of the Emergence or Release of Pathogens:

TABLE A3. SAMPLE CATEGORY SCORE FOR A COUNTRY

MORMALIZED
PREVEMTION OF THE EMERGEMCE = s WEIGHTED
it OR RELEASE OF PATHOGENS gttt ESLEE SCORE

1 Categary score 689
i1 Antirmlcroblal resfctance (AMR) a3.3 16.1% 16.1% of B33 134
12 foonotic dizeasa 7649 17.8% 178% of 769 157
13 Biosecuity &2 7 161% 1614% of 627 101
14 Biosafely 0.0 1&61% 16.1% of 5300 a1
15 Bual-use research and culture of responsible science 333 144% 14.4% of 33,3 4.8
16 Imrmunization 4965 19.5% 195% ol 965 188

The overall score for each country i the weighted sum Tabbe A4 thows the caloulaton of an owerall scone:

of the category scores, as determined by the weighting
profile: Owverall score = ¥ weighted category scores

TABLE A4. SAMPLE OVERALL SCORE FOR A COUNTRY

NORMALIZED WEIGHTED
- WEIGHT SCORE
SCORE (0—100) | WE

HUMBER CATEGORY SCORE

EARLY DETECTION AND REPORTING FOR EPIDEMICS
OF POTENTIAL INTERMATIOHAL CONCERN

RAPID RESPONSE TO AND MITIGATION OF THE o

SPREAD OF AN EPIDEMIC :

SUFFICIENT AND ROBUST HEALTH SYSTEM TO TREAT

THE SICK AND PROTECT HEALTH WORKERS €3.3 16.7% of 63.5
i

COMMITMENTS TO IMPROVING NATIONAL
CAPACITY, FINANCING PLANS TO ADDRESS GAFS,
| AND ADHERING TO GLOBAL NHORMS

OVERALL RISK ENVIROHMENT AND COUNTRY
VULNERABILITY TO BIOLOGICAL THREATS

15.8% 15.8% of F5.0

12 B% of 79.8

G wiw ghsindex arg
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Model Weights

The weights assigned to each category and indicator

can be changed in the Global Health Securnity Index data
meded o reflect different assumptions about their relative
mportance.

Fouwr sets of weights are provided inthe model as follows:

= Expert panel weights: The first opticn, which is used
for the default weights, uses expert judgrment to assign
weights b2 indicators and brings a real-world perspec-
tive to an index, which is important if an index is to guide
policy actions. The weights were defined by the Global
Heatth Security Index international Panel of Experts. They
are based on input from and discussions among the
International Panel of Experts at the April 2019 meeting
on the relative value of each category and indicator,

= Neutral weights: The second wesghting option, neutral
wiights, assurmes aqual importance of all cabegones and
evenly distributes weights on that basis, This approach
has the advartage of sirmplcity and does not involee
subjective judgment. A disadvantage of this option is that
it assurres that all categones are equally signaficant.

= Equal weights: The third cpticn, equal weights, assigns
an identcal wesght to each mdicator, rather than to each
categorny, As with neutral weights, the advantage of using
equal weights is removing subjective judgment. A disad-
vantage of this option is that it assumes that all indicators
are equally significant.

= Principal Components Analysis: A fourth weighting
opton & principal components analysis. (PCAL PCA
wieights are derved through a mathematical process
that accounts for the covariance between indicators
and the importance of a particular element in maximez-
ing thie vanation i the index scores. [t aims to mirmmize
redundancy between vanables and o maximize the
variance within the Index, but it does not consider
indicators’ perceived importance. See page 80 for
additional information on the PCA methodology.

Table AS shows the Global Health Security Index default
weights by category as assigned by the Intermational Panel
of Experts,

TABLE AS. WEIGHT PROFILE BY CATEGORY AS DEFINED BY THE

INTERNATIONAL PANEL OF EXPERTS

WEIGHT PROFILE DEFINED BY THE INTERMATIOMNAL PFANEL OF EXPERTS

WEIGHT

PREVENTION OF THE EMERGEMNCE OR RELEASE OF PATHOGENS

EARLY DETECTION AND REPORTING FOR EPIDEMICS OF POTENTIAL INTERMATIONAL CONCERMN

RAPID RESPONSE TO AND MITIGATION OF THE SPREAD OF AN EFIDEMIC

SUFFICIENT AND ROBUST HEALTH SYSTEM TO TREAT THE SICK AND PROTECT HEALTH WORHKERS

COMMITMENTS TO IMPROVING HATIONAL CAPACITY, FINAHCING PLANS TO ADDRESS GAFS,

AND ADHERING TO GLOBAL HORMS

OVERALL RISK ENVIRONMENT AMND COUNTRY VULNERABILITY TO BIOLOGICAL THREATS

W ghsinges, ong
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Table Ab shows the Global Health Security Index default weights by indicator as assigned by the International Panel
of Experts,

INTERNATIONAL PANEL OF EXPERTS

CATEGORY WEIGHT

1 PREVENTING THE EMERGENCE OR RELEASE OF PATHOGENS

11 Antimicrobial resistance {AMR) 161%
12 Zoonotic gisease 178%
13  Biosecurity 161%
14  Biosafety 16.1%
15 Dual-use reseasch and culture of responsible science 144%
16  Immurtization 195X

EARLY DETECTION AND REPORTING FOR EPIDEMICS OF

POTENTIAL INTERNATIONAL CONCERN

2.1 Laboratony systems 26.1%
- 2 Rga!-tim;-gu::eénanﬂe A rEpOrtng 255K
23  Epigemiology workiorce 254%
24 Data imegration petween numan, animal, and environmental nealth sectors 21.6%

RAPID RESPONSE TO AND MITIGATION OF THE SPREAD OF AN EPIDEMIC

|

31  Emergency preparedness and response planning 157%
| 3.2  Exercising response plans - 137%
33 Emergency response operation 16.8%
34  Linking public healtn and security authasites 127%
35 Risk communication i 17.8%
36  Access to communications infrastructure 122%
37  Trade and travel restrictions 2%
L] wyew ghsindex org
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SUFFICIENT AND ROBUST HEALTH SYSTEM TO TREAT THE SICK
AND PROTECT HEALTH WORKERS

4.1 megiin Capacity i Clrecs, MosSpiials, ang oMty Care centers 17.3%
4.7 Medical countermeasures and personng -deployment 16.E%
4.3 HegitCarE aCl@ns 15.4%
ahad —ommunications with healthcare wiorkers Quring a public healtn emermgency 16.8%
45 TEChon CONtrol pracinces and availabdity OF equipment 188
4.6 Capacity 1o test a0d apordve new medical Countermaasiines 12 4%

COMMITMENTS TO IMPROVING NATIOMAL CAPACITY, FINANCING

PLANS TO ADDRESS GAPS, AND ADHERING TO GLOBAL NORMS

T4 nternational Health Regufations [IHR) reporting compliance and aisaster ris< recuction 174%
52 L= Dor0er aqregmants an puolic nealtr and anmal nestn emargency fEsnonse 157%
o3 ntesnationa commitments 13.5%

54 Jaint Extarnal Evaluaticn [JEE] and Perormance of Vaternasy Services [PVS) Patnway 16.3%

LA
a1

Financing {57

56 Commitmentiosnaring genetic ano biological data and specimens 174%

6 OVERALL RISK ENVIRONMENT AND COUNTRY VULNERABILITY TO BIOLOGICAL THREATS

5.l Political ang security risk L
b.e SOCIo-RConomic reslience 19 (0%
63 rifrastructure adequacy 203X
04  Environmental risks 176%
6.5 Public nealth vulnesabilites 20.00%

WA ghSIncEs, Cing m 79
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Principal Components Analysis

The goal of principal components analysis (PCA) is to
define quantitatively a weighting scherne for the indicators
that are used to create a compaosite index or ranking, PCA
is a method for removing redundant information shared
across indicators by specifying a weighting that explains
the most variance in the data.

The PCA welghts featired within the 2019 Glabal Health
Securty Index model have been provided for those
experts who may wish to explore the behandor of the
risadel in mare depth. Howewer, because the weghts

do not consider the intrinsic significance of an indicator
in the context of the 2019 Global Health Securty Index,
they should not be considered (a) a5 an alternative to the
default weights or (bl as a means of understanding coun-
try rankings and scores,

PCA assigns each element in an index a weight that takes
into account the covariance between indicators and the
importance of a particular elernent in maxmizing the vari-
ation in the Global Health Security Index outcome (health
security conditions). It aims to minimize redundancy
between variables and to maximize the variance with
réspect to the outcome, The weight is catculated by taking
the principal component [eigermvector] associated with the
highest explained variance (eigerwvalue).

This approach is a way of decompasing the data into inde-
pendent camponents ardered by informational content
and, according to Ram (1982)," s a natural cholce for an
mdex weighting. Important assumptions for valid PCA are
() that vanance is reanangiul and not the result of data
with arge measurement error and (b that the dynaemacs of
interest (health secunty conditions] are along the direction
with the largest variance.

A one-stage PCA analysis solves for the weights that max-
imize the varianoe aCross all the indicators, irespective of
category membership:

1 Perform PCA analysis on all the indicators at once,
IGrring cateqory membership.

2. Use the principal component associated with the
highest eigenvalue.

3. Set negative components to zero (if positive weights
are required].

4. Normalize within indicator welghts so that the sum of
the weights is 1.

5 Normmalze the category weights 50 that the sum across
categorigsis 1
= Lse the surn of the non-narmalized subindscator
weights and assign this as the indicator weight for
that categary.
= Then renomnalize top-level indicator weights across
indicators 50 that those also sem to 1,

Wariation within indicator weghts is a sign that redundancy
i5 occurring in the elements or that some elements are not
as retevart in xplaining the variation in the overall index
once 3l the other vanables are considered. Finding equal
weights across indicators is a sign of very little redurdancy
acrass subgroups and similar relevance in explaining var-
ation in the Global Health Security Index, which suggests
that the Index was appropriately divided imo subgroups.

" Rl R, "Compoqis ahosi of Pyl Caahty of LAE Bager Medd Fulilneal el s oimss A PRncas Componenl Daiidantined, ” Josmal ol Develogemna

Economics 11 no. 2 [Oohober §5982: 22747

B
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Model Correlations

Comelating the 2019 Global Health Security Index ta ather
data sets reveals some potentially interesting associa-
tions. Cosrelations measure the strength of a relationship
between two variables. Scatter plots, which can be found
on the "Comelations” tab in the Index model, show the
correlations between the 2019 Index and a number of
variables, Correlation analysis for two of those variables is
a5 follows:

= Online Service Index: The 2018 Online Service ndex
(D51 is a subset of the United Mations' annual
E-Govermnment Survey assessing a government’s
capability and willingness o provide services and
communicake with its citizens electromically. The ©5I
is sconed on the basis of 140 binary guestions. The O3]
has the strongest correlation with the overall score
of any of the background indicators (78], suggesting
a relationship between a country’s ability to provide
online services and its performance on the Global
Health Security Index. This result ikely is a reflection of
the fact that the Global Health Security Index is scored
or the basis of publicly available information; the
more committed a country government is to providing
information online, the more likely evidence of
policies and actions are capiured in the index.

* Human Capital Index: The World Bank launched the
Human Capital Index [HCI), and it was designed to assess
the future potential human capital of children bom today.
The HCI has three components: child sundval, expected
years of leaming-adjusted schooling, and health, The
HCl also has a high comrelation with the Global Health
Security Index {,77). This correlation highlights the rela-
tionship between the factors that influence future human
capital development and the variows dimensions of global
health security Capacity, such as health systems, human
resources, and the risk emaronment.

W ghsinges, ong

= GOP and GDP per capita: Two background indicators
that do not have a strong positive comelation with the
Global Health Security Index are GDP [.37) and GDP per
Ccapita [ 44]. Althowgh this Characteristic does indicate a
somewhat positive relationship between scores, the low
comelation indicates that health security capacity may not
be determined entirely by country weatth,

RESEARCH BEHIND
SELECTED INDICATORS

indicators, and it includes an explanation for the scoring
framewiork behind several of the more complex vanables
created by The Economist Intelligence Uinit, Scoring criteria
for &l of the indicators are included in the section titted
"sources and Definitions of Indicators,”

Approach

The Econamist Intelligence Unit emploved country experts
ard regional specialists with a wide variety of necessary
linguistic skills to tndertake the research from its globat
retwork of more than 900 analysts ard researchers.
Researchers were asked to gather data from primany legal
texts: government and academic publications; and web-
sites of government authorities, intemational organizations,
and non-govermmental organizations, Researchers also
reviewed kocal and international news and media reports.
The research process proved challenging, both because

of the difficulty in sourcing data and official information
related 1o health security and, in some cases, because of a
lack of publicty available information.

s ®
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Challenging Indicators

2.1.1a Laboratory testing for detection of
priority diseases

Does the national laboratory systerm have the
capacity to conduct diagnostic tests for at least
five of the 10 WHO-defined core tests?

This question assesses a country’s capacity to conduct
the 10 core tests. Per the Joint External Evaluation Tool
{updated in January 2018), the 10 core tests consist of “six
testing methods selected according to the [HR's immedi-
ately notifiable list and the WHO top 10 causes of death in
low-income countnes” and four country-defined tests.
These tests are included as indications of the capacity of a
country's laboratony system to conduct complex tests and
are a common, accepted giobal measure that has been
integrated within the Joint External Evaluation as a metric
for evaluation.

The arswers to this question highlight the difference
between examining publicly available information
versus caplunng the “known® capacity of each country.
The purpose of capturing publicly stated testing capa-
bilities is the crical need for researchers, laboratory
workers, and other health workers within the country o
understand which tests the national laboratory system
can perform. As a result, some countries in this Index
that likely are able to conduct 3t least six of the 10 core
tests are scored as a "Mo,” given that the countries do
not make this information publicly available.

This guestion captures an important gmension of labora-
tory capacity, but it remains a difficult one to capture, The
Joint External Evaluation reports include assessments on
whether a country can conduct at least five of the 10 cone
tests, but they may not indicate how many tests or which
tests can be performed by which laboratories, Furthermare,
both countries that publish information on laboratory
capacity on their national websites and those that have
published information via a Joint External Evaluation repaort
rarely identify the four country-defined tests. As a result,
scoring is often based on whether the countries are able to
conduct five of the six centrally defined tests, rather than if
they can conduct five of the 10 overall core tests,

2.2.2b Interoperable, interconnected, electronic
real-time reporting systems

Does the electronic reporting surveillance system
collect ongoing or real-time laboratory data?

This question assesses whether the electranic survedllance
systern also collects laboratory data in real trme. Real-time
electronic sunveillance systerns serve to more rapidly iden-
tify potential public heatth emergences when and whene
they emerge. Althaugh “real ime” is recognized as a stan-
dard, there is no easy definition for what constitutes real
time for an electronec surveillance system fe.g., if updates
rneed o be made on an haury, daily, o weekly basis) As 3
result, the research team needed o determine what could
be azsessed as ongoing or read time” and which systems
chid not demonstrate this capacity.

# The six commonds defined cone hesls are polymessse chun reachion festing for inflvenza wrus wing citture for poliowns, senclogy for hurman immunodefcency vines
IV e roiss eyt fow WS Sslie Sy TBie el il g cllnidic Tentng B Plasadiunm igg , and hastendd cullioe B Salmaraile antislihd weratyps ghi T
remainTg four Bests “should be safeched By e cownbny on the bass of mafor natonal poblc heatth concemss ™ Fonkd MHealth Crganization (W0 ot External
Evaluaton Tool Second ed (G WHCE FOT8L #3. reetoed 0% ris wing inh Ee e tauln s s cumm it -Siviey dos uomen L T ERDS L S5 07F- sng ot

B
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3.3.1 Emergency response operation

Is there public evidence to show that the Emergency
Operations Center (EQC) has conducted, within

the last year, a coordinated emergency response or
emergency response exercise activated within 120
minutes of the identification of the public health
emergency/scenario?

Activation of response within 120 minutes of the iden-
tification of a public health emergency is considerad a
benchmark fior measuring the capacity and agility of a
country’s emergency operations system. However, few
countries share information publicly on whether they can
achieve this metric.

Mast countries for which there is available information

on this capability share this only within the text of a Joint
External Evaluation report. Howewer, country capacities
can change over time, and the findings of a Josnt External
Evatuation assessment in previous years may not refiect
current capacity, For example, a country that indicated it
can activate response within bwo hours in a report pub-
lished in 2016 may no longer be able to meet this standard,
This questicn, therefore, looks for public evidence demon-
strating this capacity in the past wear.

W ghsinges, ong

Challenging Countries

Although each country has unique research challenges.
certain countries and contexts presented particular
research challenges. Venezuela and Syria were particular
cases, because these countries’ political and health systerms
are in turmoil owing to ongoing conflict. The United King-
dorm was another country that presented as a challenge,
given its pending transition out of the European Union

(at the tirne of researchl. Other countries were also chal-
lenging because of a lack of publicty available information,
either due to secunty concems (&g, lsrael) or due to a lack
of resources or investment in e-government (e.g., smatl
and low-income countries].

Sources and Definitions of
Indicators

Table AT provides the sources and definitions of
indicators of the 2019 Global Heaflth Security Index.

e &
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TABLE A7. SOURCES AND DEFINITIONS OF INDICATORS

GUESTION AND
SCORING

QUESTION

“NUMBER SOURCES

CATEGORY 1: PREVENTION OF THE EMERGENCE OR RELEASE OF PATHOGENS

11 e icrohial ratistans :
Antimicrobial ﬁﬂm'l “m&?_

111 AMR surveillance, detection, and reporting

Word Health Organization (WHO) Librasy of national
action plans on AMR. completed Joint External

I5 there a national AMR plan for the
sunveillance, cetecton; and reporting of
pricrity AMR pathogens?

Yes, there I5 evidence of an AMR plan,
and it covers sunvelllance, cetaction, anc

11l1la tvaluation LIEE) assessments; The Economist reporting = 2
Intelligence Lnit analyst gualitative assessment basec
on official national sources, which vary oy country Yes, there is evicence of an AMR plan, buk
tnare (5 insufficient evidence that it covers
surveillance, detecton, and reporting = 1
Mo evidence of an AMA plan = 0
5 there a national boratonyflaboratony
WHO Liorary of national action plans on AMR; systen whkch tests for priorty AMA pathogens?
111 completed JEE assessments; The EConomist
re= intellgence Uit analyst glalitative assessment based All 7+ 1 priority patnogens = 2
o official national souUnces, wiich vary Dy Countrny Yes, out not all 741 pathogens = 1
Mo =0
Does the government Conduct
. . . . emironmental detection or survelllance
WHD Liprary of national act-:_:ﬂ ula:rs o Arﬂ‘-?e_ activities (&g, In soil, waterways) for antmi-
111c compleied JEE assessments. The Economist crobial residues or AMR arganisms?
) intell'gence Linit analyst qualitative assessment Dased :
o official national sources, which vary Dy country Vw1
Mo =0
Iﬂ-—ﬂnﬂnﬂtmhhlthqﬁul
5 thene naticonal legislation or régulaton
W0 Liorary of national action plans on AMR; in place reguiring orescriptions
1123 completed JEE assessments; The Economist for antiblotic use for numans?
) ‘meligence Unit analyst quatitative assessment based
on official national sources, which vary Dy country Yog w ]
Mo=0
s there national legisiation or regulation
WHO Uirary of national action plans on AMR; in place reguiring prescriptions for
1120 completed JEE assessments; The EConomist antipiotic use for animals?
i imelligence Linit analyst gualitative assessment based
on official naticnal sounces; which vary Dy country Yes = ]
o0
B wyew ghsindex org
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1.2.1 National planning for zoonotic diseases/pathogens

s there national legisiation, plans, or
Complated JEE assessments; completed Perdformance eguivalent strategy cocuments on
of Veternary Senvices [PVS) assessments; The Economist  zoonotic disease?

121a ntelligence Unit analyst qualitative assessment based on
official national sources, Whrch vary Dy courntry Yes =1
Mo=0
'5 there national legislation, plans, or
Completed JEE assessments: completed FWS QeI Iii'-'E'.': ﬂ-Eﬂ?-Lﬂl'f-DF SIESH e
assessments; The Economist intelligence Unit #nd cantrol of multiple 200n0tc pathogens
1210 ek b s of public nealth concern?
analyst gualitative assessment Dased on official
nationa sources, which vary Dy country |
Mo =0
5 there a cepartment, agency, o similar unit
Complated JEE assessments; completed PV5 dedicated to zo0notic disease that functions
121c assessments; The Econoanist Inteligence Lnit Across ministries?
- analyst gualitative assessrment based on official
fational sources, which vady by Countey Yes = 1
Mo =0

1.2.2 Surveillance systems for zoonotic diseases/pathogens

Does the country Nave a national mechanism
(either voluntary ar mandcatony) for owners of
Ivesiock to conduct and report on disease

surveillance to a central gowenment agency?

Completed JEE assessments; completed PV
1.2 2a assessments: Tne Sconoemist intelbgence Lnit
- analyst guakitative assessment based on official

national sources, which vary by country ——

Mo =0

is there legislation and/or regulations that
safeguard the configentiality of infarmation
generated through sunveillance activities for
animals (for ownars)?

Compbeted JEE assesements, completed VS
1325 as5essments. Tne cconoemist Intelbgence Lln_lt

analyst gualitative assessment based on official

national sources, which vary by country

Yog = ]
Mo=0
Does the country concuct suneillance of
Completed JEE assessments; completed PS5 Zoonotic disease In wildlfe {e.g. wild animals,
1330 assessments. Thne Economist Intelfigence Linit insects, other disease vectars)?
e analyst gualitative assessment based on official
national sources, which vany by country Yoo = 1:1:I
e

WA ghSIncEs, Cing m BS
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION QUESTION AND
NUMBER SOURCES

12.3 International reporting of animal disease outbreaks
Has the country submittes a report to OIE
on the incidence of human cases of

Wadd Organisation for Animal Health (OIE) zoonotic disease for the last calendar vear?

1232 Wotd Animal Health Information System [WaHIS)
Yeg = ]
Mo =0
1.24 Animal health workforce
124a DE WAHIS Mumber of veterinarians per 100,000 pecale
: Mumber of veterinary para-professionals per
1240 ME WAHIS 100,000 peorie

Does the national plan on zoonotic disease or
ether legislation, reguiations. or plans include
mechanisms for working with the private sec-
tor In controlling or résponaing to zoonoses?

Completed JEE assessnents; completed PVS
{253 assessments; The Economnist Intelligence Linit
ik analyst Gualitative assessment based on official

national sources, which vany by country Vet = |

Mo =0

1.3.1 Whole-of-government biosecurity systems

Does the country Nave in place.a neCond.
upcated within the past five years, of the
facilities in wihich especiagily cangerous
patnogens and oxing are storsd or rocessed,
Incluging detalls on nventories and inmeentory
management systems of those facilities?

Completed JEE assessments; Vernfication Research,
Training and Information Centre (VERTIC) database;
Siclogical Weapons Comention (BWC) Confidence-
Building Measures; The Economist Intelligence

Linit analyst gualitative assessment pased on official
national sources, which vary by country

131a

Yoo = 1
Mo=0

Does the country nave in place legistation
andlor regulations related (o Diosecurity
WiCh adaress reguirements such as
physical contalnment, operation practices,
fature reporting systems, and/or cybersecu-
rity ‘of faciities in which especially dangerous
pathogens and toxing are stared or oro-
cessed?

Completed JEE assessments. VERTIC catabase;
1248 awWC Confidence-Bulding Measures. The Econormist
= ntelligence LUnit analyst gualitative assessment based
o1 official national sources, which vany by country

Yes =1
MO =0

Bo wyew ghsindex org
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QUESTION SOURCES GUESTION AND

5 there an-estanlished agency (or agencies)
Completed JEE assessments; VERTIC catabase; responsible for the enforcement of biosecurity
131c WL Confidence-Buliding Measures: The Economist legislation and regulations?
o intelligence L't analyst qualitative assessment based
on official national sources, which vary Dy country Yes =]
Mo=0
5 there public evidence that shows that the
country has taken action o consolidate its
Completed JEE assessments; VERTIC catabase: inventories oF espacially dangenous patnogens
17314 BWC Confidence-Bulding Measures, The Economist and toxinsg inka a minimum number of
- intellgence Linit analyst gualitative assessment Dased facilties?
a1 official national sources, which vany by country
Yes =1
Mo=0

s there public evidence of in-country
capacity to conguct Polymerase Chain
Reaction [PCR}-based diagnostic testing
for anthrax and/or Ebcla, which would
preciude culburing a live patogen?

Completed JEE assessments; The EConomist
131e imelligence Uinit analyst guatitative assessment based
o1 official national sounces, wiich vary Dy country

Yes = ]
MNo =0
132 Biosecurity training and practices
Dogs the country reguing Dissssurnty trairing.
using a standardized, required approach, such
a5 through 3 CoOmmon curnculum or a train-
Completed JEE assessmnents; VERTIC catabase; tne-tralner program, for personnel working fn
1323 SWC Confidence-Bulging Measures; Tne EConomist facilities nousing or warking with espacially
e meligence Unit analyst guatitative assessment based dangerous pathogens, touins, o Diological
o1 afficial national sounces, wiich vary Dy country materials with pancemic potential?
Yes = 1
Mo=0

:I.!i:fﬁml -.rltﬂnn' Regulating access to sensitive locations

Do regulations or Fcensing conditions specify
that security and other personnel with access
to especially dangerous pathogens, toxins, or
bicdogical materials with pandemic potential
aré subject to the following checks: drug test-
Ing, background checks, and psychological or

Completed JEE assesernants, VERTIC catabase: mantal ftness checks?
1313 8WC Confidence-Buidding Measures; The Economist
= ntelligence Lindt analyst qualitative assessment based Personnel ans subiect to all three
o official naticnal sounces, which vary by country of these checks = 3

Personnel are subject to two of
tnese checks = 2

Personnel ane subsect to one of
Nese Checks = |1

Personnel arg not subject to any of
tnese checks = 0

WA ghSIncEs, Cing m &7
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION QUESTION AND
NUMBER i SCORING
134 Transportation security
Dioes the country Rave publicly available
information on national regulations on
Completed JEE assessments; WVERTIC catabase; tne safe and secure transport of infectious
1343 SWC Confidence-Bulding Measures, Econbmist substances [specifically including Categories

nteligence Unit analyst qualitative assessmant based
o official national sources, which vary Dy country

Aanc B¥p

Yete= 1
Mo =0

1.3.5 Cross-border transfer and end-user screening

Completed JEE assessments; VERTIC catabase:
gwWC Confidence-Buliding Measures, Tne Econoemist

5 there legislation and/or regulations in place
1o oversee the Cross-porder transter and
end-user screening of especially dangerous
patnogens, toxing, and patnogens with pan-

1338 intelligence Unit analyst qualitative assessment based demic potential?
o official national sources, which vary Dy country
Yes = 1
Mo =0
14 Biosafety

141 Whole-of-governmer Blosafaly ystenms

Completed JEE assessments, VERTIC database;
8wl Confidence-Building Measures: The Economist

A intelligence Linit analyst guatitative assessmient based
on official national sources, which vary by country
Completed JEE assessments; VERTIC catabase;

1410 SWC Confidence-Bukding Measures, Tne EConomist

melligence Linit analyst guatitative assessment based
on official national sources, which vany by colntry

Doas tha country nave in place national
bicsafety legisiation and/or regulations?

Yeg = ]
Mo=0

Is there an established agency respons:ole for
the enforcement of biosafety legislation and
reguiations?

Yes =1
MO =0

14.2 Biosafety training and practices

Completed JEE assessments; VERTIC database;
SWC Confidence-8uilding Measures. The Sconomist
ntelligence Linit anakyst qualitative assessment based
on official national sources, which vary by country

1423

Does the country reguirg baosafety training,
using a standardizec, reguied approach, such
a5 through & common Curricuunm ara train-
the-trainer program, for persoanel working in
facilties nousing o working with especially
dangerous pathogens, toxins, or picdogical
materials with pandemic potential?

yes = ]
Mo=0

i1 The Wosid Mealth Cepanizanon defines 2 Cxlegory A iubstanoe 35 an nfecbous substance whioh (§ transpovted in 3 fonm Mal when exposuns [o i 0o, £ capshls
af Easirg pevaiananl ginaldily. - Prapaang ar ftal dusads bn afferie haalihy Fomang or sremali " Calegory B iabelancsd sre sll ifer rifectous subirinces

wihich do nod mest the critend of Category A

BA

I.'MWEHE.IHEIE.I! arg
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QUESTION QUESTION AND
chochliles SOURCES

5 ERial iz casmarch s cultiine o rasponslbls sclanice:
Tszamnght nfn_ruun:h.wfm especially dangerous pathogens, toxins, pathogens with pandemic potential and/
or other dual-use research

s there publiclhy avaiable evidence that the
country nas conducted an assessment b
determine whnether ongoing research is

i EE - WERTIC gata § ; ;
Complated JEE assessments K Dase CECUrring Gn aspecially dangerous mthn.g.e.qsh

8WC Confidence-Buiding Measires: Tne ECconoemist

ik intellgence Linit analyst gualitative assessment Dased ;TJ;, ﬂ%ﬂ?,ﬁﬂﬂﬁf ikt
o official national sources, winich vary oy country :
Yes = 1
Mo=0
5 tnerg legislation and/or requlation régquirng
oversgnt of research witn especially dan-
Completed JEE assessments; VERTIC database; Qerous pathogens, toxing, pathogens with
1518 BWC.Emﬁden;e-Elullﬂ'ﬂg Mgaslrures_' The Economist pandemic potential andlor otner gual-use
ritelligence LUnit anabyst gualitative assessment based researnchng
on official national sources, wihich vary by country
Yeg =1
Mo=0
5 there an agency responsible for oversignt
Completed JEE assessments: VERTIC database; PHIEAEAL I PR RC N T PR
e ; x . gens, ixins, patnogens with pandemic po-
151c BWC_CmﬁdEr-;e-ﬂunlﬂ.ng H_E-as_wes. The Econoemist teritial anctior other dusl-ute ressarchy
Intelligence Linit anabyst qualitative assessment Dased
on official national sources, which vary by country Vg &
Mo =0

15.2 Screening requirements for providers of genetic material

s tnere legislation and/or regulation regulring

- - | r i £ thesi M, i
Completed JEE assessments, VERTIC catabase: b bl b lel it
SWC Confidence-Bulding Measures, The Economist ;

1523 ntelligence Unt analyst qualitative assessment based ana toxins before it 15 sold?
o official national sounces, which vary Dy country Yed w1

Mo=0

1.6 Immunization

1 6.1 Vaccination rates

lbla WHO Immurization rate imeastes/ MOV
Ase-officlal foot-and-mouth gisease (FMD)
vaccination figures for Ivestock publicly avail-

1610 O WAHIS able through the OIE database?
Yeg =]
Mo =0

W ghsinges, ong m 1]
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION QUESTION AND

CATEGORY 2: EARLY DETECTION AND REPORTING FOR EPIDEMICS OF POTENTIAL INTERHATIONAL CONCERHN

211 Lab ry cap fm m-;;-: : :E_W '.'.:'ﬁ:IIE!EI!EI%;

Does the national laboratory system nave the
capacity to conduct dlagnostic tests for at
least 5 of the 10 WHO-defined core tests?

Completed JEE assessments: The Economist
211a intelligence Linit analyst gualitative assessmient based
on oificial matonal sources, wihich vary By Country

Evidence they can conduct 5 of the 10 core
tests and hese tests are named = &
Evidence they can conduct 5 of the 10 core
bests and the tasts are not named = ]

MNO evidence ey can conduct S of the 10
core tests =

5 tnere 3 national procurement orotoool in
place wnich can be utlized oy the Ministries

of Health and Agriculture for the acquisition of
labeatory neacs (SUCh as equipment, reagents,
ang medial?

Completed JEE assessments; The Economist
211b Intelligence Linit analyst gualitative assessment Dased
o official national sources. wiich vary Dy country

Yes=1
Na =0

Does the country participate in a regional.or

Completed JEE assesements. The Economist international laboratory Networs?
212a ntelbgence Lintt analyst qualitative assessment pased
on official national sources, which vany by country Yeg s 1
No =0
5 there a nationwide specimen transport
Completed JEE assessments; The Economist system?*
212b nelligence Linit analyst gualitative assessment based
on official national sounces, wiich vary Dy country Yes =]
No =0

Is there 3 national laboratony that serves as

a refergnce facility which is accredited (e.q.,
international Organization for Stancardization
(IS0 151892003, U.S. Clinical Laboratory
Improverment Amendments [CLIART

Completed JEE assessrments, The Economist
213a intelligence Unit analyst quatitative assessment based
o official naticnal sources, winich vary oy country

Yes = ]
Mo =0

“ Natanwice” 5 dafined a5 eadencs of 3 sast B0% of dinels Coverad by SESCITRM (FAnSDOT (Y ENBms.
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QUESTION SOURCES GUESTION AND

NUMBER SCORING
s there a natimai laboratary that serves as a
Completed JEE assessments: The Economnist *ﬁlfwggﬁrﬂgmiﬁ subject to external
2130 intelligence Linik analyst gualitative assessment based Aty D
an official nabonal souUrces, wWinich vary By country Yog = 1
No =0

=time i

5 tnere evidence that the country is conoucting
DNgong event-tased sunvellance and anatysis
for infectious disease?

Completed JEE assessments; The Ecanamist Yes, there s evigence of ongoing event-based
2.2.1a melligence Uit analyst quatitative assessment based surveillance and evidence that the data is
on official national sources. wihich vary Dy country oeing analyzed on a daily basis = 2

Yes, there is evicence of ongoing event-based
surveillance, but no evidence that the cata are
pelng analyzed on a dally basis = 1

:?;.?here puuiir:l:.r ava 1;E|E evidence that'the
country reported a patential putdic healtn

WHO Disease Outbreas News: The Economist emergency of intermational concern (PHEIC)
2.2 1h ntelligence Linit analyst qualitative assessment based by the WHO withen Ene Last bawo years?
o official national sources, which vary Dy country
Yes = 1
No =0

222 Interoperable, interconnected, electronic real-time reporting systems

Dipes the government operate an electronic
reporting suneflance system at ooth the
national and tne sub-national level?

Completed JEE assessmants: The Econormist
2.2.28 elligence LUindt analyst gualitative assessment based
on official naticnal sources, which vary by courtry Ve - 1

Mo =0
Does the etectronic reporting sunvelllance

Completed JEE assessments: The Economist system collect ongaing or reat-bme labortory

e.c.eh intelligence Linit analyst gualitative assessment based Nt
on official national sources, which vary by country Yes = 1
Mo =0

Has the government made a comaeEtment via
public statements, legislation. and/or a coop-
erative agreement to share susveillance data
during a public health emergency with other
countries in the region?

Completed JEE assessments. The ECONCETISE
222¢c ntelligence Linit anabyst gualitative assessment baseo
on official national sources, which vary by country

Yeg = 1
MNo=0

WA ghSIncEs, Cing m 93
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

ﬁm SOUNCES nummm

Do tné country make de-identified nealtn
survelllance cata on disease outDreaks publicly
avaiable via reparts (Or OtNer Format on govern-

The Economist [ntelligence Unk analyst cualitative F Webshes [such a5 the Minstry of Health,

2238 assessment Dased on ofMficial national sources, which T . e
vary by country Ministry of Agriciituse, or smilar?
Yoo =]
No = (0

224 Ethical considerations during surveillance |

s tnere legislation and/or reguilations that safe-
guand the confidentiality of ldentifiable health

The Economist intelligence Unk analyst gualtative information for Incviduals, such as that gener-
2.24a assessrment based on official national sources, which ated througn health surveillance activities?
vary Dy country
Yot = 1
Mo =0

is there legislation and/or regulations safe-
guarang the configentiality of identfianle
healtn Information for indvicduals, such as that

The Sconemist intelligence Unit analyst gualitative generated throwgh Nealth surveillance activi-
2240 assessment based on official national sources; ties, include mention of protections from cyber
which vary Dy country attacks (e.g. ransomwarne)?
Yes =1
Mo =0

P e —

Are glectronic neslth reconds commonly in use?

3 ' i
WHO eHealth Atlas: Economist Intefligence Unit fﬁzﬂtmﬂnl: nealtn records are commonly in use

£ ﬂgmq:ﬂ:a;fs uﬁﬁf?;?gfn?” Eice Electronic health reconds are not commanly in
it o use, but there is evidence they are used = 1
Mo evidence electron'c health reoongs are in
use = [

Does the national public nealtn system nave
aCCess o electronic Nealth reconds of indvicu-

The Ecanamist Intelligence Linit analyst gualitative Al b thedr try?

2250 assessment Dased on official national sources. which
vary oy country Yoo = 1
NGO =0 B
Are there 0ata standands 10 ensure Jata s
The Economist intefligence Unit analyst qualitative comparable [2.g. 50 standarcs)?
225c assessment based on oficial national sources, which
vary Dy country Yes =1
Mo =0
2T ornimadily in L i dedined a5 Daing dsed 0 PN o e oF i COUmeny s ealin Seolithe
92 wyew ghsindex org
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Completed JEE assessments. The Economist
e la ntelligence Linit analyst gualitative assessment based
on official national sources, which vary by country

Does the country meet one of the following
criteria?

= Applied epidemiology franing program (such
a5 FETPF} is availatle in country

» REsolFses are groviced Dy the governement
10 senc Citizens o andther country o partic-
ipate in applied epidemiology training pro-
grams. {such as FETR)

Meeds to meet at least one of the criteria to be
scored a 1 an thls maasure

Yes forpoth = 1
et forone = 1
Mo fior Dot =

Completed JEE assessments; CHE PVS assessmients;
The Economist intelligence Linit analyst gualitative
assessment based on official national sources, which

vary by country

231b

Arg the avalladle field epideniology tralning
programs explicitly inclusive of animal healtn
profecsionals or is there a specific animal
nealth figla epidemiology training program
offered (such as FETPV)?

Yes =1
Mo =0

gy worklforce capacity

Completed JEE assessments, The EConomist
23.2a intelligence Linik analyst gualitative assessment based
on official national sources, which vary oy Country

— e = 7 T s T ¥
SER et L il L Lt = F e e e Ly
2.4.1 Data integration b :

s there public evidence that the country
nas at least 1 trained felg apidemiodogist per
200,000 people?

Yes m ]
Mo=0

Completed JEE assessments; OIE PVS assessments;
The Economist intetigence Linit analyst gualitative
assessment basea on official national sources, which
vary by country

24 1a

RIS e

s thizre evidence of established mechanisms
at the relevant. ministries responsiole for amni-
mal, human, and wilglife survedlance to snare
data {eg., through mosquito surveillance,
orucelioss surveillance)?

Yes =]
Mo=0D

INQOO0149103_0090
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION QUESTION AND
NUMBER SOURCES

CATEGORY 3: RAPID RESPONSE TO AND MITIGATION OF THE SPREAD OF AN EFIDEMIC

Does the country have a national public
health emergency response glan in place
wiich addresses planning for multiple
communicable diseases with epidemic or
pandemic potential?

Completed JEE assessments; The Economist
T1ta intelligence Lnit anakyst qualitative assessrmant pased

' - ¥ Fi F 5 | 5
an oficial national sources, which vary by country Evidence thal there are plans in place, and he

plans are publicly avalable = 2

Evidence that there are plans in place, but the
plans are not publicly avalable = 1

Mo evigence that such a plan o plans are in
place =

If tnis plan is in place, has it been updabed 0

Completed JEE assessments; The Economist the last 3 years/?
3L1b ntelligence Lindt analyst gualitative assessment based
o official natignal sources, wihich vary Dy country Yeg = 1

Mofno plan in place = 0

if this plan I5 in place, does it incluge consig-
erations for pediatric and/or other vulnéraple

Completed JEE assessments, The Economist ncoulatons?

311c intelligence Lnit analyst qualitative assessment Dased

on official national sources, winich vany by country Vg 4

Mo/no olan In place = 0

Does the country have a publicly avadable
plan in place specitically for pandemic
. . ! influenza preparedness that nas been
WHO Strategic Parinersnip for IHR and Healtn e
3110 Security (SPH) upgated since 20097

Yes = ]
Mo =0

Does the country have a specific mecha-
nismis) for engaging with the private sector to

Completed JEE aszesements; The Economist Assist With oulDreak emengency preparedness
312a intellgence Linit analyst gualitative assessment based and responsed
o official national sources, which vany by country
Yeg = ]
Mo=0
Qs wyew ghsindex org
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Has the country completed & biclogical
threat-focusec IHR exercise witn the WHO
in the past year (excluding chemical and
I2la 5 ity (5PH radiciogical exercises)?

WHO Strategic Partnersnip for IHR and Healtn

Yes=1
No=0

s there evigence that the country in the past

YEar Nas UNdenpone an exercise to identify
WHO Strategic Partaership for (HR and Healtn aﬁf” %mﬁﬁfmm ”L""‘-'ﬂ”
Secusity (SPHI The Economist Intelligence Unit pityer an O I S
analyst qualitative assessment based an official Wﬁ“ "‘W bweal-focused THR
national sources, which vary oy country FRECS fAve ¥ekaL

3210

Yo =1
No =0

Does the country have in place an Emergancy

Completed JEE assessments, The Economist Cperations Center (EOC)7
33la intelligence Linit analyst qualitative assessment basec
on official national sources, wihich vary oy country Yes = ]
No=0

Is the Emergency Operations Center (EQC)
required to conduwct a drill at least once per

Completed JEE assessments; The Economist year, or is there svidence that they conguct a
331b Intelligence LNk analyst gualitative assessment based drill at least once per vear?
on official national sources, which vary by country
Yes =1
Mo =0

5 there public evigence to show that the
Emergency Operations Center (E0C) has
concucted within the last year a coordinated

Completed JEE assessments; The Econamist EMErgency resgonse Or emergency resganse
B3I Demgerce Ut ot ousorie s 000 St gk nenn e
an afficial national sources, which vary by country Eemm'ﬂﬂ pubdic Bmergency
Yes = 1
No=0

R e =
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

Does the country meet one of the following
critaria?

= |5 there public evicence that public neatth and
nationst security autnorties nave caried out
an exercize o respond to a potental gelibarate
Dological event (Le, DioterrorisT attack]?

= Are there publicly avalable stanciard cperating

Completed JEE assessments. The Economist procedures, guidelnes, memaorandums of
z41a Intelligence Linit-anabyst qualitative assessment baseo understanding (MOUS), or other agreements
on gfficial national sources, which vary by country between the pudlic nealth and security au-

thorities to respond o a potential deliberate
michogecal event (e, Didterrorism attack)?

MNeeds to meet at least one of the criteria to
pe soored & 1 0n this measure.

Yes for both = 1
Yes forone = 1
Mo for both = 0

Doas the country nave in place, aither in the
naticnal public nealth emergency fesponse
plan or in other legislation, reguiation, or
strafegy cocuments, @ section detalling a
risk communication glan that is specifically
intenced for use during a public health
EMergency’?

Yes =1
No=0

Completed JEE assessments; The Economist
351a inteligence Uit analyst gualitative assessment based
on official national sources, which vary by country

s there evidence that the government utilizes
media platforms (e.g., social media, website

The Ecanomist intelligence Unit analyst gualtative updates) to inform the public acout public
352a assessment based on oficial national sources. which nealth emergencies?
vary Dy country
Yes =1
No =0
96 wyew ghsindex.org
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Does the risk communication plan (or other
legislation, regudation, or strategy cocument
used to guide national pubtlic healtn response)
cutling how messages will reach populatons

Completed JEE assessments: The EConoemist and SEckS with diffarent cormmunications

3520 Intelligence Linit analyst gualitative assessment passes :
on official national sources, which vary by country "ﬂﬂm,-!', I;‘Ecgﬂﬁb‘;m‘ ,E'? w:lia UBEQE"E :I.:;?mm"
Yes = ]
‘No=0

Jbla international Telecommunication Union [TU) Percentage of nouseholds witn Internet

Mobile-cellular kelephone subscrptions
il i per 104 innanitants

} } Percentage point gap between males and
363a Gallup; The Economist Intelligence Unit females whose name has access to a mobile
ohone

Percentage point gap Detween males and
3643 Gallup; The Economist Intelligance Unit fernales whose home nas accass to the
Internet

In the past years, has the country issued a
restriction on elther the movement of peaple
o the exportfimport of goods from anather

The Economist intelligence Unit analyst gualitative country. stating that it was due to the risk
371a assessment based on oficial national sources, which posed Dy an infectious disease outbreak?
wary Oy country
Yes = 0
Mo=1]

R VS &
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

SOURCES
if thiere were restrictions, were these consid-
ergd in accong with e WHO International
The Economist intelligence Unit analyst guatitative Health Regulations/OIE regulations and
371b assessment based on official national sources, which  récommendations?

vary oy country
Yes/no restrictions = 1
NMo=0

In the past year, has an alring headguartereg
in tne country ssued a restriction on ether

} the movement of peogle or the export/import
The Economist intelligence Linik analyst qualitative of goods from another country, stating that
372 assessment based on oficial national sources, which it was due to the risk posed by an infectious
vary Dy country disease outbreax?
Yes =0
NO =1

if there warne restrictions, were these consia-
Ered i accord with the WHO imtermational

The Economist intelligence Linik analyst cualitatve Health RegulationsfOIE regulations and
372o assessment based on official national sources, which recommendations?
vary by country
Yes/no restrictions = 1
MHo=0
28 wyew ghsindex.org
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QUESTION
NUMBER

CATEGORY 4: SUFFICIENT AND ROBUST HEALTH 5YSTEM TO TREAT THE SICH AND PROTECT HEALTH WORKERS

411a WHOE national sources

411D WHOE national sources

Completed JEE assessments; The Economist
411c intelligence Linit analyst gualitative assessment based
on official national sources, which vany by country

Doctors per 100,000 people

Murses and midwives per 100000 people

Does the country have a health worsforce
strateqy in place fwhich has Deen updated
in the past five wears) to identify fields where
there 5 an insufficlent workforce angd strate-
gles to acdress these shortcomings?

Yeo =1
Mo =0

412a WHO Warld Sans: national sources.

Compbeted JEE assessments; The Economist
4120 intelligence Linit analyst gualitative assessment based
o official naticnal sources, which vary by country

W ghsinges, ong

Hospital beds per 100,000 people

Does the country nave the capacity to isolate
patients with Righly commiunicable diseases
in a biocontainment patent care unit andlor
patient isclation roomifunt located within the
country?

Yes = ]
Mo =0

e =
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION QUESTION AND
NUMBER SOURCES bbb

Does the country meet one of the lollowing
Critera

« Dipes the country maintain a stockpile of
medical countermeasures (MCM) for nation-
al use during a public health emergency (L.,
vaccines, therapeutics, and glagnostics)?

: - » Dpes the country nave an agreement In place
Complated JEE assessrnents; The EConomist A P T e B i e i

421a meligence Uit analyst guatitative assessment based :
s 5 : medical countermeasunes (MOCM] far national
o Official national sounces, wiich vary Oy Country s GLANG @ putlic health emergency [ 8.

vacones, therapeutics, anc Cagnostics)?

heeds 1o meet at least one of the critera b
e scored a 1 on this measure,

Yes far both = 1
Yes for one = 1
Mo for both = 0

R e |

Dioes the country have a plan, program, or

guigelings in place for dispensing medical

: countermeasures (MCM] for national use
F.‘nm_nieteﬂ JRE sEsSSATEE: |8 EEoiomia during a public health emergency (i.e., antibi-

homcd IR oW R Ul e diseas Y, Rhsrs otics, vaccines, therapeutics and diagnostics)?
o official national sources, Which vary Dy Countny : : ~

Yes =1

e A O e )

e v e

s there a puolic plan in place to receive nealtn
personnel from other countries to respond to

Completed JEE assessments; The Economist

4238 ntelligence Unt analyst quaiitative assessment baseg 0 PUPIC Nealtn emergency?
on official national sounces, which vary by country o
MO =0

Has the country enacted legslation

The Ecanomist ntelligence Link analyst gualitative mandating universal healthcane coverage?
4313 assessment based on oficial national sources, which
Vary Dy country Yes =1
Mo=0
100 wyew ghsindex org
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QUESTION SOUNCES QUESTION AND

WHO/Wordd Bank/United Mations Children's Fung Arcess to shlleg nirth attendants

4310 WUNICEE) {% of population)

Cut-of-pocket nealtn expenditunes per
431c WHO Global Health Expenditure database capita, purchasing power party |PRD;
current international 31

Has the government issued legislation, a
policy, of a public statement committing
o provide prioritized nealthcare senvices to

The Economist intelligence Uinik analyst gualitatve nealthcare Workers Wi DeCome 5icK 35 8
4323 assessment based on official national socurces, which result of responding to a public health
vary oy courntry Bmergency?
Yoo m ]
Mo =0

s there @ system in place for pubilic nealtn
officials and nealtncare workers to commin-
cate during & public health emergency?

Completed JEE assessments; The Economist
4413 intelligence Unit analyst qualitative assessment baseq

on-official national sources, which vany Dy Country Yes = 1

Mo =0

Does the system for public nealth offtcials ang
nealthcare workers to ComimurEcate guring

Completed JEE assessments; The Economilst an emEergeEnCy eNcompass Nealthcare workers
4410 intelligence Lindt analyst quaiitative assessment Dased in potn the pubdic and private sectos?
on official national sources, which vany by country
Yo - ]
Mo=0

Has tne country puolshed a publichy available
plan, strategy. or similar document to addness
personal protective eguipment (PPE] supply
issues for both routine national use and
during a public nealth emergency?

Completed JEE assessments: The EConomist
451a mtelligence Lt analyst guatitative assessment basad
o official national sounces, which vany Dy Country

Yes =1
Mo=0

WA ghSIncEs, Cing m 104
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION SOUNCES QUESTION AND
EEE AT .
5 there evidence that the national public
nealtn system is monitoring for and tracking
WHO Liprary of national action plans on AMBE: the number of healthcare associated infec-
4573 Completed JEE assessmants; The Econormist tons (HCAI that take place In haaltncare
= melligence Linit analyst quatitative assessment based faciities?
o official national sources, which vary by country
Yes = 1
MO =0

ared Interventions
P S (Yo e e R

5 thene 3 national reguirement fidr atinical
review (e.g. from an ethics commitiee of via

The Economist Intefligence Lint anatyst aualitative nstitutional Review Board approwal) before
461a assessment Dased on ofMcial national SouRCes, wWhich beginning a clinacal trial?
vary Dy country
Yes = |1
Mo =0

5 there an expedited process for aporov-
ing clinical triaks for unregistered megical

The Ecomnomist intelligence Linit-analyst gualitative countermeasures (MCM] ko treat ongoing
461D assessment based on official national scurces, which epigemics?
vary by country
Yes = 1
Mo =0

5 there a government agency respansible
The Economist Intelligence Unt analyst cualitative R
46.2a assessrment based on official nationdl sources, which '
Vary Dy country ¥
o5 = ]
Mo =0

s there-an expedited process for approving
medical countermaasures [MCM) for human

e Econamist imefigencs LK acatyst ntslinthve use during public health emergencles?

46520 assessment based on official national sources, which
vary oy country Yeg = |

No =0

2 wyew ghsindex org
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QUESTION
NUMBER SOURCES

CATEGORY 5: COMMITMENTS TO IMPROVING NATIONAL CAPACITY, FINANCING PLANS TO ADDRESS GAPS,
AND ADHERING TO GLOBAL NORMS

glia WHO

Has the country submitted |HR reparts to the
WHC for the previous calendar year?

Yes =1
Mo =0

Completed JEE assessments; The Economist
5123 intelligence Unit analyst qualitative assessment based
o official naticnal sources, which vary Dy Country

Are epidemics and pancemics integratec into
tne national risk reduction strateqy or is there
astandalone national disaster risk reduction
strateqy for epicemics and pandemics?

TS -
MNo=0

Completed JEE assessments; The Economist
5213 intelligence Lt analyst gualitative assessment Dases
oo official national sources, which vary by country

Completed JEE assessments; The ECcaonomist
5.2.1b inteligence Unit analyst gualitative assessment based
on official national sounces, wihich vary by ountry

Does the country Nave Cross-Dorger agreg-
rments, oratocols, or MOUs with neighboning
countries, or as part of 3 regional group, with
regards to public health emergencies?

Vs 'e 1

No=0

Does the country nave cross-borger agree-
fraerits, orotocols, of MO with neighboring
countries, or as part of a regional group. with
regards 1o animal nealth emergencies?

Yog = 1
Mo =0

WA ghSIncEs, Cing m 103
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION GUESTION AND
NUMBER SOURCES

Does the county have signatony and ratification
{or same lagal effect) status to tne Biological
Weapons Convention?

2l BINODIERH WEBRCHTS SORMEIt?) Signeg and ratified [or action Raving the same

legal effect) = 2
Signed = 1
Mon-compliant or not & memoer = 0

Has the country submitted confidence oulld-
ing measures far the Bological Weapons
5310 Solonical s C i Comeention In the past three years?
Yes =1
O
Has the state provided the required Linited
Mations Security Councl Resolution (LINSCH]

1540 report to the Security Councl Committee

: : established pursuant o resolution 1540 {1540
S dolngical Weapons Convention Committea)?

Yo5 = ]
Mo=0

Extent of Linited Nations Security Council
Resolution [UNSCR] 1540 implemeantation
related to legal frameworks and enforcement
for countering biological weapons:

5.3.1d Fological Weapons Convention Very good 1100+ points) = 4
Sood (7599 polnts) = 3
Mocerate (50-74 paoints) = 2
Weak {25-4% points) = 1
Wery weak [0-24 points) or no matrix exsts!
country 5 not party 1o the BWC =0

104 Wi g hsindex ang
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CUESTION CUESTION AND
NUMBER SOURCES SCORING

Dioes the country meet at least 2 of the
following criteria?

= Mempership in Glooal Health Security Agenca
IGHSA)

= Membership In the Allance for Country
Assassmients for Gobal Health Security ang
[HR Implementation LJEE alliance)

= Membership in the Global Partnersnip
Against the Speead of Weapons and Materi-

Global Health Security Agenda; JEE Alliance; Global als of Mass Destruction (GP)
5323 Bartnership Against the Spread of Weapaons anc Materials
22 of Mass Destruction; Australia Group; Profiferation = Membership in the Australia Group (AG)

Security (nitiative (P51
= Membership in tne Proliferation Securty
Initiative (PSI)

Meeds to meet at least two of the criteria o
b sconed al on this measurs,

Yes for Hve = 1
Yes for four = 1
Yes for treg = 1
Yes far o =1
Yes for one = 0
Mo foralf = O

Has the Country compieted a Joirt Extemal
Evaluabon [JEE] or precurssy external evaluation
: : fe.g., GHSA plot external assessment] and pub-
WHO Strategic Partnersnio for IHR angd Healtn : i
541a g ity [SPH); Global Health Security Agenda Ezned a full public report in Ehe Last five years?
¥es = 1
NO =0

Has the country comipleted and publisheq,
within the last five years, either a Mational
Action Plan for Health Security (MAPHE) to
address gaps identified through the Joint
WHO Strategic Partnersnip for (HR and Healtn Security  External Evaluation {JEE) assessment or 3
ISPl Global =ealth Security Agenda naticnal GHSA roadmap nat sets rmilestones
for achieving each of the GHSA targets?

5410

Yeos = ]
Mo =0

WA ghSIncEs, Cing m 105
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

CUESTION CUESTION AND
NUMBER SOURCES SCORING

Has the countoy completad and publsnes
a Performance of Veterinany Services (FVS)

547a CE BV assessments assessment in the last five years?
Yeg =1
Mo =0
Has the Couantry completed and EILH:I-IIEhB-D a
Performance of Veterinary Services (PVS) gap
5420 QIE PYS assessments analysis In the lask five years?

Yes = 1
Mo =0

Does the Joint External Evaluation (JEE)
report. Mational Action Flan for Healtn Sacu-
fity {NAPHS), andfor national GHSA roacmap
aliocate or descrioe specific funcing from the
5513 WHO Strategic Partnersnip for IHR and Health natonal budget icovering a time-pernod eithes
- Security [SPH); Global Healtn Security Agenda in the future or within the past five years) to
adaoress the identified gaps?

Yeg=1
Mofcountry nas not concucteg a JEE =0

Does the Performance of Veterinary Senvices
{PVS) gap analysis and/or PVS assessment
allocate or descrine speciiic funging from the
national budget [covering a time-perod eithes

»=10 QIE PVS assessments i te future or within the past five years) to
address the identified gaps?

Yes =1
Mofcountny Nas not conductet a PV = 0

s there a publicly identified special ermer-
gency public financing mechanism anad
furigs whicn the country £an access n tha
face of a public health emergency (such as
tirougn a dedicated national reserve fund, an

The Economist Intelligence Linit analyst gualitative established agreement with the World Bank

552a assessment based on official national sources. which pangemic financing facility/other multilater-

vary by country al emergency funding mechanism, or ather
pathway identified through a public health o«
state of emergency act)?

Yol = ]
Mo =0

106 Wi g hsindex ang
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CUESTION CUESTION AND
NUMBER SOURCES SCORING

i5 there evidence that senior leaders [oresi-
gent or ministers), in the pask three years, nawve
made g public commibment either tor

= Support other countries to improve capacity
o acdress epidemic threats by prowviding

financing or stpport?
The Economist intelligence Uinik analyst gualtative » [mprove the countny's gomestic capacity
553 ascessment basen on official national sources, 1o a00ress epicemic Ureats Dy expanaing
wWiich vany Dy counbry financing or requesting suppot Bo imoarove
capacity?

Meeds o meet 3t least one of the criteria to be
scored a 1 on tnis measure,

Yes for both =1
Yes forone = 1
No for both = 0

5 there evidence that the country Bas. in

tne past three years, aither investad finances
{from donods o national budget) or proviced
tachnical support either to

» SUpoOrE OtRer Countries 1o Improve capacity

Georgetown Infectious Disease Atlas (GIDA): Tre to.andress epidemic fhreats?

Economist intelligence Unit analyst gualitative assess- ; .
553D L . ; = [mprove the countrny’s comestic capacity to

mumenntnlfsm on official national sources. which vary by acdiress egidemic threats?

Meags to meet at least gne of the criteria o
be sooved a 1 on this measure,

Yes for botn = 1
Yes forone = ]
Mo for both =0

s there a publicly available plan or policy for
sharing genetic data, clinical specimens, and/
o isolated specimens (Diological materals)

The Economist intelligence Linit analyst gualitative along with the associated epldemiological
5.6.1a assessment based on official national sources, which  data with international organizations and/or
vary oy country otner countries that goes bevond influenza?
Yes =1
No =0

WA ghSIncEs, Cing m e
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QUESTION QUESTION AND
chochliles SOURCES

CATEGORY 6: OVERALL RISK ENVIRONMENT AND COUNTRY VULHERABILITY TO BIOLOGICAL THREATS

6lla The Econamist Intelligence Linit (EILY Government effectiveness (EIL score)

How' Clear, established, ang accepted are con-
Bl2a The Economist nteligence Lint stitutional mechanisms for the onderly ransfer
of power from one government to anothers?

6.13a The Economist Intelligence Linik Wiiak Is the risk of disruptive social unrest?

How likely i5 it that gomestic or foreign
6l4a The Economist intelligence Linit terrorists will attack with @ frequency or
severity that causes substantial disruption?

I5 this country presently subiect o an armed
615a The Economist intedligence Unit conflict, or s there at least a moderate rish of
such conflick in the future?

Does the government's authority extend. overs

Elba The Ecoromist intelligence Uinik Democracy Index te full territary of the country?

5 thiere a thneat that intermational disputes/

6l1¥a The Economist intelligence Lnt tensions could Nave 3 negative effect?

United Mations Development SFrogrammie (LINDPY
B21a United Mations Ecucational, Scientific and Cultural
rganization (UNESCO) The Econdarmist intefigence Linit

Acult Fteracy rate, Dopulaton 15+ years,
Dot sexes ()

ra!
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TABLE AF. SOURCES AND DEFINITIONS OF ININCATORS continued

QUESTION QUESTION AND
NUMBER SOURCES SCORING

62723 United Mations Develooment Programme (UNDP); Linited Mations Development Programme
The Economist intelligence Linit {URD2) Gender Ineguality ndex scone

Poverty headcount ratio at 51,90 a day (2011

623a W Bank, The Economist Intalligence Linit £59) [% of population)

B24a The Economist intelligence Unit Democracy Index Level of confidence in public instiutions

Is media coverage rooust? |s there open anc
6258 The Economist Intelligence Unit Democracy Index free discussion of public issues. with a reason-
anle diversity of opinions?

Whnat i5 the risk that the road nebwork will

631a The Economist Intelligence Unk orove inadeguate to meet needs?

Winat is the risk that air transport will pronse

Zra i i
632a The Economist Intelligence Unit A N i Tl p

Wnat is the risk that power snortages could

633a The Economist intelligence Unit e disruptive?

64.l1a World Bank Urban pogulation (% of total population)

; : : , Percentage point change in forest area
64.2a Werld Bank: The Economist Intelligence Unit petween 2006-2016

Winat Is the risk that the economy will suffer a

64.3a The Economist intelligence Lnit maior disruation owing to a natural gisaster?

10 wyew ghsindex org
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Liniteg Mations; Woeld Bank, UNICEF, Institute for
651a Healtn Metrics ang Evatuation (IHME], Central Total life expectancy (years)
intelligence Agency (CIA} World Factbook

6510 Gloonal Burden of Disease; Tne Ecanomist Healthcare Access ang Quality (HAQ) Ingdex
intelligence Linit frontier score

Percentage of nomes with access to at least

65da LINICEF: The Economest intelligence Linit Bacic wakar infractniclise

Percentage of homes with access to at least

6520 UNICEF; The Econgrmist Intalligence Unit basic sanitation Taciltes

: Domestic general government nealth expen-
e R e diture per capita, PR [current international 51

WA ghSIncEs, Cing _ 1
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SELECTED BIBLIOGRAPHY
Common Primary and Secondary Sources

Biclogical Weapors Corvention. Confidence-Building Measures, hitps:f/bwc-ecbmunog chibrowse.
The Economist Inteligence Unit. "Democracy Index.” wwis eiu.com.,

The Econormist Inteligence Linit. "Fisk Briefing.” wassw. siu.com.

OIE (World Organisation for Anirmal Health). “The PVS Pathway.” wwcie.int/solidarityfpvs- evaluations.
Performance of Veterinary Services Gap Analysis www.aie.intfsolidantyfpys-gap-analysis.

VERTIC {Verification Research, Training and Information Centrel. BWC Legislation Database. wwwvertic org/programmes/
biolagical-weapons-and-materials/bwe -legislation- database.

WHO (World Health Organization). Antimicrobiasl Resistance: Library of Mational Action Plars. wwwowho.int/antimscrobial -
resistance/national-action=-plansflibrany.

WHO (World Health Orgarization). Atlas of eHealth Country Profiles 2015 The Use of eHealth m Support of Universal Health
Coverage. Geneva: World Health Organization, 2016, www. who.int/goe/publications/atlas_2015.

WHO (Werld Health Orgarization). Disease Outbreak News (DONs). https:/faawowhaint/csr/don.

WHO iWoarld Health Organization). Joint External Evaluation [JEE) mission reparts. www.whoart/ihr/pracedures/
risSion-reports.

WHO (World Health Orgarezation). Strategic Partnership for Intemational Health Regulations (2005) and Health Securnity
{SPH). extranetwhao.int/sph.

Note: The Economist intelligence Unit qualitathe assessments ane based on official national sources. which vary by country.
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Country Profiles

Individual country profiles on the following pages include Wisit woersw ghsindex, arg for mone information onéach
scores across the six categories of the GHS Index and country, to download indidual country profiles, 1 use the
compare those scores o the average. score samulator, to downtoad the data model, and more,
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About the Organizations

Muclesr Threat Initiative

The Huclear Threat Intiatihve (NTI) works to protect our
Ives, emironment, and quatity of bfe now and for future
generations. NTI works (o prevent catastrophic attacks
with weapons of mass destruction and disruption—nuclear,
biclogical, radiological, chemical, and cyber

Jahns Hopkins Canter for Health Security

The Johns Hopkins Center for Health Secusity (JHUF works
to protect people’s health from epidemics and disasters
and ensure that communities are resiient to magor chal-
lenges. JHU examines how scientific and technological
nnovations can strengthen health security, It studies the
policies, organizations, systems, and tools to prevent and
respond to outbreaks and public health crises. It advances
policies and practice to address a range of challenges,
including the global rise in emerging infectious diseases:

a continued risk of pandemic flu: major natural disasters;
countries dependence on vulnerable infrastructure; out-
breaks of foodborne illness; and the potential for biological,
chemical, or nuclear accidents or intentional threats.

wavw centerforbealthsecunty.org

LT ‘_'"h ATt o ._.!.;

The Economist Intelligence Uni

The Economist Intefligence Unit is the reseanch armn of

The Economist Group, publisher of The Economist. As the
world's leading provider of country inteligence, The Econ-
omist Inteligence Linit helps govermments, institutions, and
businesses by providing timely, reliable, and impartial anaty-
5is of economic and development strategies. Through its
public policy practice, it provides evidence-based research
for palicymakers and stakeholders seeking measurable
outcomes in fietds ranging from technology and finance

b energy and health. It conducts research through inter-
views, regulatory anabysis, and quantitative modelling and
forecasting and displays the results via interactive data visu-
alization tools. Through a global network of more than 200
anatysts and contributors, The Economist Intelligence Linit
continuously assesses and forecasts political, economic,
and business conditions in more than 200 countries.

WA SO
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Glossary

AMR—Antimecrobial resistance

binary indlicators—Indicators that are measured with a
WesT Of 'NoT answer

biosafety —Combination of practices, procedures, and
egquiprnent that protect laboratony workers, the public, and
the ernaronement from the infectious agerts and toxins
used in the laboratony

blosecurity—Measures taken to protect infectious agents
and toxing from loss, theft, or misuse

blosurvelllance—Active gathering and analysis of biclog-
ical data that might relate to the spread of disease or other
threats to hurman and animad health

bottom tier—Countries sconing between 0 and 333
(also called ow sCores’)

BWC —EBiological Weapons Corvention

capability—Higher level of ability that can be
demonstrated

capacity —Ability that exists at present
CBM-—Confidence-Bullding Measure

communicable disease —Illness caused by an infectous
agent o its toxins that Goours through the direct or indirect
trarmsmission of the infectious agent or its products from an
mfected iIndiadual Or via an anima], vectorn, or the inarmmate
eraronment to a susceptible animal or human host

DNA synthesis—Frocess by which decwgymibonucleic acids
are linked 1o form a DNA sequence

DRC—Demacratic Republic of Congo

dual-use—Research and technologies with the potential to
be used for both peaceful and refanious purposes

emerging pathogens—Pathogens that have newly
appeared of increased in ncdence in a population

s ghsincer, org

engineered agents—Fathogens that have been genetically
modified to serve as bioweapons

EDC—Emergency Operations Center

epidemic —Increasze, often sudden, in the number of
cases of a disease abowve what is nomally expected i that
population in that area

epidemiology—Methods used to find the causes of health
outcomes and diseases in populations

especially dangerous pathogens—Fathagens that pose a
severe threat Lo the health and safety of people, plants, or
animals

FAD—Food and Agriculture Organization of the United
MNations

G-7—The group of seven industrialized countries are
Canada, France, Germany, Italy, Japan, the United
Kingdom, and the United States. The Eurgpean Union
also participates in G-7 meetings.

GCBR—Global Catastrophic Biclogical Risk: "Those events
inwhich biological agents—whether naturally emerging or
reernerging, deliberately created and released, or abo-
ratory enginesred and escaped—could lead to sudden,
extracrdinany, widespread disaster beyond the collective
capability of national and international govermments and
the private sector to cortral If unchecked, GCBARS would
lead to great suffenng, loss of bfe, and sustained damage Lo
raztional governments, intemational relatonships, econo-
mies, sochetal stability, or global security,”

GDP—Gross domestic product

genomics—Branch of molecular biology concerned
with the structure, function, evolution, and mapping of
geEnomes

Global Health Security —"Measures that are requered o
rduce the ek and impact of health everts that endanger
populations around the world

INQOO0149103_0321




high-consequence biological events —nfectious disease
outbreaks that could overwbelm natonal or intematonal
capacity to manage therm

IDA—The World Bank Intemational Development
Association

IHR—=International Health Regulations (2005]

JEE=World Heatth Orgarezation Jomt External Evaluation
MERS—Middle East Respiratory Syndrome

MCM—Medical countermeasune, including diagnostcs,
therapeutics, and vaccines

milddle ther—Countries scoring between 334 and 666
(also called ‘moderate scores’)

HAPHS—Mational Action Plam for Health Security
nosocomial— Criginating in a haspital

QHE—World Organisation for Animal Health

One Health—Concept that human, animal, and ermiron-

rmental health are interbwined and should be addressed
together o prevent the spread of infectious deease

pandemic—Epidemic that has spread over several
countries or continents, usually affecting a large
number of peaple

pathogens with pandemic potentlal —Especially danger-
ous pathogens that have the potential (o cause a pandemic

PHEIC —Public health ernergency of intemational concem

PV5—'World Crganisation for Animal Health Performance
of Vieterinary ervices Pathway

real-time—Continuous and systematic collection,
analysis, and interpretation of health-related data
needed for the planning, implementation, and
evaluation of public health practice

SIDS—5mall Island Developing States

States Partles—The 195 States Parties 6o the Intermational
Health Regulations {2005}

synthetic biology —Redesign and fabrication of
biclogical components

tabletop simulations—Exercises in which experts are
brought together (o discuss strategies for addressing
hypothetical situations and crises

transmissibility — Degree to which a pathogen moves
from one host o another

UHC—Universal Heaflth Coverage; coverage that all people
arvd communities can use for the promotive, préventive,
curative, rehabilitative, and palliative health seraces they
reed, of sufficient guality to be effective. while also
ensuring that the use of these senices does Not expose
the user 1o Arnancial hardship

UMNSCR 1540 —LUnited Mations Security Council’s
resolution on the non-proliferation of weapons of

mass destruction

upper ther—Countries sconng between 667 and 100
(also called Thigh scores” and “top ter”)

urbanizatlon—PFrocess by which large numbers of
people become permanently concentrated in relatively
small areas, forming cities

vaccine-derived poliovinus—FEare strains of poliovinus
that hiave mutated from the strain contained in the polio
vaccine

virulence —Dizease- producing power of an organism
WHE—Word Heatth Ornganization
wild poliovirus —HNaturally cocuming poliovirus

World Bank —|nternaticnal organization that provides
finance and financial advice to low-income nations
seeking to inCrease economic development

zoonoses—|nfections that spread between animals and
people {also called "zoonotic diseases’)

wiw ghsindex arg
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Explore the Global Health Security Index
at www.ghsindex.org

« Download profiles for each country in the GHS Index

« Learn about the International Panel of Experts

= Use the score simulator to adjust scores and see the impact on a country's ranking

« Compare country scores, ranks, and trends

« Review the full methodology, including detalled descriptions of GHS Index indicators
« Download the data model and view detailed score justifications and sources

« Watch the GHS Index video
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GLOBAL HEALTH
SECURITY INDEX

www.ghsindex.org
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