
tein iluickly ta~led;  first the  baclcilp batteries 
ran out, and then the enlergency generators 
01-erheateil \vhen water cooling hilei]. O n  
the nloi-ning of the calamity, only tiyo calls 
were logged in o n  the entire system. 

None of this shoi~ld be surprising. Emer- 
i~eilcy s\-stenls can ne\.er he bililt to be 

Kobe's Lesson: Dia 71 1 for "Open" 
Emergency Communications 

Eli M. Noam and Harumasa Sato 
- ,  

holCroo> and disaster-L~roof. There are al- 
\\.ax-s two ways to protect vital 1nfori11atioi1. 
O n e  is to desien and build elal~orate and Ibn lanuary 1995, a11 earthqi~ake sl-iattered 

the predann ilillet 111 the ]apanese port C I ~ T  

of Kobe, k ~ l l ~ n g  Inore than 6GC0 people; 
310,CCC people were left homeless. T h e  
ciazed S L I ~ T ' ~ T - O S S ,  toqether \vlth their fanlilies 
and pilblic safety agencies, i~n~nediate ly  
faced an  information L-rohlem. \\l;hat \\-as 
going on?  Hnn. coulii help be orgail~zed? 

\Fit11 a year's distance we are able to 
draiv some lessons froill the KoLx calamit\-. 
T h e  basic concli~sicrn is that the usual no- 

Televisa channels seenled   no st co~lcerned 
wit11 calining the popillace rather than 11- 

fornling it, people tiirned to radio. 
3) T h e  major lessoil from Kobr is that  

computer net~vorlcs and hulletin lioarcis are 
inore effect~ve than  voice ~ l h o n e  net\vorks 

hardened technical systems. This is expen- 
sive and will alv\~ays iniss unforeseen mis- 
h i p .  T h e  other aprroach is to ilecentra1i:e 
the intormation system so that eIren if many 
o t  its parts are ilamaged, the whole will 

and 1-roadcasting once the  ilnmeciiate ca- 
lamitv 1s over. I n  Kobe the  "Nifty" corn- 

continue to f~unction. This has long been a 
recognireci approach for netxvorlc architec- 
ture and routing protocols. However, it 
i\-oilld he d~ft'icillt to reform the iilstitution- 
a1 xvav in which diwster ii-ii~>rrnat~oi-i is AS- 

puter net\~orl;  qu~ck ly  hecaine a major 
informatio~n nleetillg point,  accessed by 
friends and familiei outside of the  city and 

proach of disaster c o i ~ ~ m ~ ~ i ~ ~ c ~ t i o i ~ s ,  n.hic11 
traii~tionally iiepenils o n  military-style ~ L I ~ T -  

lic safety agencies that operate In a top- 
iiown manner anii share inhrmat ion nit11 
"civ~lians" largelx- 011 a "need to knon." ba- 
sis, should be replaced. In  its stead shoilld 
he an  open-access emergent\- system- 
open to inpilts from a \vide variety of public 

then  hx- su r~ .~vors  thr011g11 a n  access point 
111 a n  aiijacent prel'ecti~re. O n e  of the  most 
in teres t~ng th~i-igs to happen \\-as the  1111- 

gration into Kohe o t  " informat~on voliln- 
teers" with t h e ~ r  por ta l~le  ciTmpilters. They 
T-isited shelters, collected messages about 
sur~.ivors (some taken from hand\vritten 
notes attached to ruins),  ky ro~~~de i i  person- 
al a c c ~ ~ u n t s  and testimonials, and 5ent out 
the  spec~fics ahout a-hat  S I I S T . L ~ C J ~ ,  n-anted 
most. They o i ~ t a ~ n e d  data about food, Iva- 
ter, ancl suypl~es  and put this ini;>rmation 
o n  a regional map. Later, they o fe red  
information in  standardi:ed for~llats a l ~ o u t  
shelters, jobs, schooling, and hcrusing. It  is 
often feared that  " ~ ~ l o t f i c i a l "  intormation 

se~llbleii and shared. 
Instead of 11igl-i-tech constri~ctions, an- 

other approach is neeiieil-a iiecentra1i:ed 
and open-access emergency s\-stem of inter- 
connected computer servers. S ~ ~ c l l  a system 
~vould enahle individuals anil emergency 
\vorkers to deposit and collect infor1natioi-i 
a b o ~ ~ t  the state of their neighborhood, iam- 
ily, b ~ ~ s ~ i ~ e s s ,  and 'i~,hereaboi~ts. It ~voulil be 
used hy public safety agencies ancl iilsilrance 
companies as a planniilg tool and as a way 

aild pnT7ate partic~pants, and ope11 to access 
by them. 

T h e  earthquakes of Kobe, AIes~co Citi- 
(1985),  San Francisco ( 1989),  anii Los Ail- 
qeles ( 1994) lead to several concl~~sions  

to henil messages and instri~ctions to target- 
ed indi~.iduals Lor areas. (Of course, most 
pei~ple toiiay 110 not have access ti) comput- about comm~ui~~ca t iom:  

1)  Telephone net\vorl;s are not so much 
destroyed as congested into uselessness. In  
Kohe, traff~c volilme d u r ~ n g  the first and 
second &yi was 5G anii 3C tilnes, rehpec- 
tively, the usilal peak for incoming calls 
(but less than three times the norm for 

ers, especially in an  emergency. But once 
the inlmeciiate calainitv is over, they coilld 

is unaccurate. Ho\ve~-er ,  as the  'u l le t~n 
l~oard  informat i i~n gre\v in  voliime, it 

 isit it or call the elnergency net\vork anil talk 
to its vol~~nteers . )  

tended to  he self-verifvii-ir, r e sp~ns ib le ,  
mteresting, and un~arn~sl-iecl,  and it of- 
fered a better aggregate picture than  did 
off~cia l  informat~on.  

4 )  Government  aiuthorlties are almost 

Such a n  emergency information system 
coilld be reached by calling 7 1 1-an avail- 
able access coile for emereencv dial tone- outgoing calls; it seeins that the sur~.ivors 

~vei-e not calling as much as their loved ones 
\\-ere). Landlines, eschanyes, n~reless  sy-s- 
terns, and emergency servlces !\-ere blocked; 
pay phones Ivere clogged \vith coins. Espe- 
r~ei-ice shov-s that ei7en after a crisis. the  

L. . 
ai-id accessillg the  in ter l~nked emereency 
cc)mputer bulletin boards, such as a11 ail- 
toillatic cutoft tor nonpriority caller,. In- as much 111 the  dark 11 a cata.tsophe as 

i n d ~ \ ~ i d i ~ a l s  are. Presiiient Clinton's early 
in fo rmat~on  sources on t he  Los .Aileeles 

d ~ v ~ d u a l s ,  rescuers, nonprofit organira- 
tions, anii iilfoi-~llation vi>liunteers \voulLl 

volilme of calls relllxns heavy for a long 
time. Therefore, an  estenalve call-arior~ti- 

quake \\-ere his brother anii the  T V  n e m .  
In  Japan, at its noontime m e e t u ~ ~ g  the  
cabinet atill lx l ie~-ei i  the  nilmher of d e a l  
to be only about 311C. hlost inforination 
traveled LILT the  hierarchical chalna of 

loq 11 ii~formation, p o s s ~ l ~ l ~  illto a sche- 
matic l~lock-h\--block ilisplay of a city, 
i y h ~ c h  would also be a~railable to  distant zation system lleeiis to be ~nstituteil. 

2 )  Television provides an  overdrama- 
tized perspect1r.e rather than details that 
people o n  the scene really need. It also 
requires electric poxer. O n  the other hanci, 
radio proved estraordinar~ly usefill in emer- 
gencies. (The  hilml>le hatter\- becollles crit- 
ical: 11 seems impossible to ha\-e too manv.) 
In  California, too, the much-maligneii talk 
radio sho~vs pro~.ideii a tens~on-redilcing 
two-n.ay linl< to counter false rilrncrs. In  
hlesiccr City, where the progovernment 

parties. T h e  system woulil glve distant of- 
ficials and news oreani:ations detailed in- 

co~nn land  of r ~ v a l  m ~ n ~ s t r i e s  n-hose local 
sources in  Kobe n.ere crippled, and this 
ultormation was on11- s lon.1~ soorilinated 

~Lctllle. to assemble a 1'1111 oiiicial 
' 

T h e  ilsilal resLTonse ti3 inadeiiuate official 

formation, provide ciec~sion-makers 1~1 th  
ci>mmunication capability, 1111; worliinide 
donors \vith actual needs. ~ r o ~ , ~ i i e  "how-to" , L 

untormation, and conilect to specia1i;ed iia- 
taliases anil other \Fel? sites. Commilnica- 

inl;~rmation is the call for a technolog~cal 
iis, such as the design of a better enlergenc\- 
colnm~unicatioils syctem. Kohe illustrates 
the  ultimate futility of this approach Its 
~rel'ectiure had installed, a t  considerai-le ex- 

tions of a confidential nature would reclulre 
apec~nl levels of access ai~thor~:ntion. 

\Fho coilld set LID s ~ c h  svstellls? Corn- 
~nercia l ,  yovernmental, 2nd noilprofit soft- 
ware de\.elcrpei-s woi~ld provide the  plat- 
fc~rm; telecomnliulicatioils carriers w o ~ ~ l c i  
offer access points and lines, some of them 
mol~i le  satellite 1inl;s; and municipalities, 

E. M. Noaln s '1 tiie C.s on 3f Fnance and Eionol i i~cs 
Gracuats S ih03  3f E ~ s ~ - s s s .  3 a m b  a L'n ,:ers ty Ne,' 
York NY 10025. US4, and IS clrector o' tiie Cou ' i -ca  
ns t  t.lte for Tee-nforlnat on, h. Sato s n the Depat- 
msn: of Fconom~cs, Konan Clniiers~;\ Koze 656, J a ~ a n  

pense (S8C million), a satellite COIIII I ILII~~C~- 
tion system to connect ~ t s  offices and pul~lic 
safety ayencies to lc~cal anii national goy- 
ernment.  E i ~ t  in the c r ~ m c h ,  the costly sys- conl~ln~ni ty  Sroups, anti 1.01~1nteer rescue or- 
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ganizations would provide the basic munici- nications system, but rather a genuine in- 
pal grid ~nformation, the core of the effort. teractive and horizontal communications 
Information volunteers and public safety medium connecting affected citizens, their 
agencies would update the system once a loved ones, and rescue efforts. The technol- 
disaster str~kes. ogy is available and affordable; the user base 

Unlike the 91 1 system, the 7 11 system is strong and growing; and the time is here 
would not be a one-way, top-down commit- and now. 

Evidence-Based Health 
Policy-Lessons from the Global 

Burden of Disease Study 
Christopher J. L. Murray and Alan D. Lopez 

I t  is both extraord~nary and unfortunate 
that at the end of the 2?th century, the 
International public health community 
does not rout~nely quantify or project the 
health problems of populations. There are 
no standardized compilations of comparable 
information on the extent of morbid~ty, 
disability, or death in different populations 
of the world. Information at a global or 
regional level on behaviors and exposures 
that are ilnoortant risk factors for death 
and d~sability is also extremely limited. 
Although the demographic coln~nunity 
routinely pilblishes projections of fertility 
and population, future trends have been 
uroiected for onlv a very limited number . , 

of causes of death [such as the human 
immunodeficiency vlrus (HIV)]  in select- 
ed uouulations. 

L L 

All too often, health statistics are provid- 
ed to decision-makers, the scientific commu- 
nity, and the public by advocates. These 
advocates, although well intentioned, have 
specific agendas, and the information they 
provide is often filtered or biased. Health 
problerns without vocal advocates are fre- 
quently ignored until someone or some 
group "discovers" or "rediscovers" a problem 
or when policy neglect leads to crises in 
which the public demands action. The redis- 
covery of the global tuberculosis problem is a 
classic example ( 1 ) .  Poor information on a 
health problem is often interpreted in policy 
debates to mean that a uroblem is unimuor- 
tant, which generates a self-perpetuating 
phenomenon. In this environment, it is 
hardly surprising that a number of health 
programs at international organizations em- 
ploy their own media consultants or full- 

C, J, L. Murray s an associate professor at the Burden of 
Dlsease Un~t of the Harvard School of P u b c  Health, 9 
Bow Street, Cambr~dge MA 02138, USA. A. D. Lopez IS 

a scientst at the World Health Organlzaton, Geneva CH- 
121 1, Sv~~tzeriand. The authors alone are responslbie for 
the vews expressed here. 

time "advocacy officers." Public health pol- 
icy formulation desperately needs indepen- 
dent, objective information on the magni- 
tude of health problems and their likely 
trends, based on standard units of measure- 
ment and comparable methods. (In this case, 
we are defining health problems broadly to 
include d~seases, injuries, and exposures to 
Important risk factors.) 

The Global Burden of 
Disease Study 

A maior effort to foster an indeoendent. 
evidence-based approach to public health 
policy formulation is the Global Burden of 
D~sease Study (GBD). This study was initl- 
ated in 1992 at the request of the World 
Bank; over the past 4.5 years, the work has 
been undertaken with the full collaboration 
and participation of the World Health Or- 
ganization ( W H O )  (2) .  Final results are 
now available. The study had four specific 
objectives: ( i )  to develop internally consis- 
tent estimates of mortality from 107 major 
causes of death, disaggregated by age and 
sex, for the world and eight geographic 
regions; (ii)  to develop internally consistent 
estimates of the incidence, prevalence, du- 
ration, and case-fatality for 483 disabling 
sequelae resulting from the above causes, 
disaggregated by age, sex, and region; (iii) 
to estimate the fraction of mortality and 
disabilitv attributable to 10 lnaior risk fac- 
tors, disaggregated by age, sex, 'and region; 
and (iv) to develop projection scenarios of 
mortality and disability, disaggregated by 
cause, age, sex, and region. The study is 
based on  the collaboration of over 100 sci- 
entists from Inore than 20 countries (3). 

Just under 5C.5 million individuals died 
in 1990 worldwide. and the results of med- 
ical certification of the cause of death were 
obtained for 13.8 million of these individ- 
uals (4) .  Even in cases where lnedically 

certified causes of death are available, a 
series of analyses has been undertaken to 
adjust for misdoding of cardiovascular, inju- 
ry, and other deaths. In some cases, these 
corrections for miscodino substantially alter 
the estimated death rate;(for example', after 
correcting for coding of cardiovascular 
deaths in Japan that had been assigned to 
various ill-defined categories, the death rate 
from ischemic heart disease ~ncreased bv a 
factor of 2.6). T o  ascertain the causes of 
death for the remaining 7L7 percent of 
deaths in the world. a varietv of methods 
and sources has beenused, inciuding sample 
registration systems in China and rural In- 
dia; small population laboratory stitdies in 
sub-Saharan Africa and Asia; estimates 
based on  eoidemioloo~c studies of the incl- 
dence, prevalence, and case-fatality rates of 
particular diseases; and, as a last resort, 
lnodels relating cause-specific mortality for 
an age-sex group to mortality from all caus- 
es in that age group. 

For each disease and its sequelae, ep~de-  
rniological estimates based on a metasyn- 
thesis of oublished and unoublished stitd~es 
have been developed. For example, esti- 
mates of incidence, prevalence, and dura- 
tion for five seuuelae of diabetes were de- 
veloped: diabetes itself, retinopathy, neu- 
ropathy, amputanon, and d~abetic foot. 111- 
ternally consistent estimates of incidence, 
prevalence, case-fatality, remission, and 
mortalitv rates and of duration were devel- 
oped ur~;h the aid of computer models (5). 

To  foster comparisons across conditions 
and risk factors, a composite measure of the 
burden of each health problem has been 
developed: the Disability-Adjusted Life 
Year (DALY) (6) .  DALYs from a condition 
are the sum of vears of life lost because of 
premature rnortjlity and years of life lived 
with disability, adjusted for the severity of 
disabilitv. Time lived with various short-. 
medium-, and long-term disabilities is 
weighted by a severity weight that is based 
on the measurement of social preferences 
for time lived in various health states (7). 

Selected Findings of the GBD 

Diseases and injuries in the GBD were di- 
vided into three clusters: Group I ,  consist- 
ing of comm~~nicable diseases, maternal 
causes, conditions arising in the perinatal 
period, and nutritional deficiencies; Group 
11, encompassing the noncomm~~nicable 
diseases; and Group 111, comprising all in- 
juries, whether intentional or unintentional 
(Table 1).  Group I causes of death consist of 
the cluster of conditions whose prevalence 
declines at a faster rate than mean lnortalitv 
rates [most developed and a number of de- 
veloping countries have undergone demo- 
graphic and "epidemiological transitions" to 
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