
ganizations would provide the basic munici- nications system, but rather a genuine in- 
pal grid information, 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. T h e  technol- 
disaster strikes. ogy is available and affordable; the  user base 

Unlike the 91 1 system, the 71 1 system is strong and growing; and the  time is here 
would not be a one-way, top-down commu- 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 extraordinary and unfortunate 
that at the  end of the 20th century, the  
international public health community 
does not routinely quantify or project the 
health problems of populations. There are 
n o  standardized compilations of comparable 
information o n  the extent of morbidity, 
disability, or death in different populations 
of the world. Information at a elobal or 

L 

regional level o n  behaviors and exposures 
tha t  are ilnoortant risk factors for death  
and disability is also extremely limited. 
Al though the  demographic colntnunity 
routinely publishes projections of fertility 
and population, future trends have been 
uroiected for onlv a very limited number . , 

of causes of death  [such as the  human  
i~ntnunodeficiency virus (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 
problems 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. T h e  redis- 
covery of the global tuberculosis problem is a 
classic example ( 1 ) .  Poor information o n  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 orga~lizations em- 
ploy their own media consultants or full- 
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time "advocacy officers." Public health pol- 
icy formulation desperately needs indepen- 
dent,  objective information o n  the magni- 
tude of health problems and their likely 
trends, based o n  standard units of measure- 
ment and co~nparable methods. ( In  this case, 
we are defining health problems broadly to 
include diseases, injuries, and exposures to 
important risk factors.) 

The Global Burden of 
Disease Study 

A maior effort to foster a n  indeoendent. 
evidence-based approach to public health 
policy formulation is the Global Burden of 
Disease Study (GBD). This study was initi- 
ated in 1992 a t  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. T h e  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; (i i)  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 estitnate the  fraction of mortality and 
disabilitv attributable to 10 ~na io r  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. T h e  study is 
based o n  the  collaboration of over 100 sci- 
entists from [nore 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 ~lledically 

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 miscodine substantially alter 
the estimated death rate;(for exampld, 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 increased bv a 
factor of 2.8). T o  ascertain the  causes of 
death for the remaining 70 percent of 
deaths in the world. a varietv of methods 
and sources has been'used, inciuding sample 
registration systems in China and rural In- 
dia; small population laboratory studies in 
sub-Saharan Africa and Asia; estimates 
based o n  eoidemioloeic studies of the inci- 
dence, prevalence, and case-fatality rates of 
particular diseases; and, as a last resort, 
~nodels relating cause-specific mortality for 
a n  age-sex group to mortality from all caus- 
es in that age group. 

For each disease and its sequelae, epide- 
~niological estimates based o n  a metasyn- 
thesis of oublished and unoublished studies 
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, amputation, and diabetic foot. In- 
ternally consistent estimates of incidence, 
prevalence, case-fatality, remission, and 
mortalitv rates and of duration were devel- 
oped ui;h the  aid of computer models (5). 

T o  foster comparisons across conditions 
and risk factors, a composite measure of the 
burden of each health proble~n 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 
o n  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~~nicab le  diseases, maternal 
causes, conditions arising in the  perinatal 
period, and nutritional deficiencies; Group 
11, encolnpassing the  noncotnm~~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 a t  a faster rate than mean ~nortalitv 
rates [most developed and a number of de- 
veloping countries have undergone demo- 
graphic and "epidemiological transitions" to 
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lower fertility and mortalitJ- rates during 
this century (8)]. As a result, in low-mor- 
tality populations, these causes account for 
only a slnall proportion of deaths (and, 
converselv, dolni~late the cause-of-death , , 
pattern in high-mortality populations). T h e  
noncomm~~nicab le  diseases listed together 
in Group 11 are the  most i~nportant  health 
problems in populatio~ls that have under- 
gone or almost completed the  epidemiolog- 
ical transition. Injuries are classified sepa- 
rately in Group 111. 

Globally, one-third of deaths arise from 
one of the  diseases in Group I (Table 1) .  
O n e  death in 10 is caused by an  injury, and 
just slightly lnore than 1 death in 2 is 
attributable to Group 11, the noncornmuni- 
cable diseases. Because of differences in 
population age-structure, mortality rates, 
and epidemiologic patterns, there is a dra- 
matic difference in the distribution of 
deaths betweell established market econo- 
mies (EhlEs) and the  for~nerlv socialist 
econo~nies of Europe (FSEs) and 'the devel- 
oping regions. For the  developing regions as 
a whole. G ~ O L I D  I conditions account for 4 
out of every 10 deaths, Group 11 conditions 
for 1 death in 2, and injuries (Group 111) for 
1 death in 10. For countries in EMEs and 
FSEs, only 1 death in 16 is due to Group I 
diseases, \\-hereas Group I1 accounts for over 
85% of all deaths. Variation in the extent of 
the demographic and epidemiological tran- 
sitions in the developing regions is evident 
from Table 1. In sub-Saharan Africa, Group 
I diseases account for 65% of all deaths. 

Table 1. Dstrlbut~on of deaths ( ~ n  thousands) by 
broad-cause group and regon n 1990. These 
reglons and ther abbrevations are as follows: 
established market economies IEMEs), the for- 
merly social~st economies of Europe (FSEs). Lat- 
~n America and the Car~bbean (LAC), Ch~na 
ICHN), n d a  (IND),  other Asla and slands (OAl), 
Mddle Eastern Crescent (wh~ch ncludes North 
Africa, the Mddle East, Pakistan, and the Cen- 
tral Asian Republics of the former Sov~et Union) 
IMEC), and sub-Saharan Afrca (SSA). The cr~te- 
rla used to def~ne these regions included the 
level of socloeconomc development, epidem~o- 
logc homogene~ty, and geographic contguity. 
"Developed" includes EMEs and FSEs; "devel- 
oping" includes the other six reglons. 

Reg~on Group l Group l Group I l l  Total 

EMEs 
FSEs 
ND 
CHN 
0 A1 
SS A 
LAC 
MEC 
World 
Develop~ng 
Developed 

whereas in China these diseases account for 
only 16% of deaths. 

T h e  three leading causes of DALYs in 
1990 were lower respiratory infections, di- 
arrheal diseases, and conditions arising dur- 
ing the perinatal period (low birthweight 
and birth asphyxia or birth trauma) (Table 
2). Tuberculosis, measles, and congenital 
anotnalies are also among the 10 leading 
causes of DALYs worldwide. Perhaps Inore 
surprisingly, unipolar major depression, 
ischelnic heart disease, and cerebrovascular 
disease are ranked fourth, fifth, and sixth, 
r e ~ ~ e c t i ~ e l y .  Road traffic accidents are also 
alllong the  10 leading causes of DALYs o n  
the  global list, accounting for 2.4% of all 
DALYs. Switching to a perspective that 
captures the  effects of nonfatal health out- 
comes emphasizes the role of a number of 
neuropsychiatric conditions as contributors 
to the  burden of disease. For example, alco- 
hol dependence ranks 20th as a cause of 
global DALYs, bipolar disorder ranks 2211d, 
and schizophrenia ranks 26th. 

T o  guide current invest~nent decisions 
(including inr,est~nents in health research, 
human resource development, and physical 
infrastructure), three different mortality and 
disability scenarios have been projected from 
1990 to 2020 (4). T h e  projection model is 
based o n  the observed relation bet\\-een 
cause-specific mortality and socioeconolnic 

variables, including i ~ l c o ~ n e  per capita, aver- 
age years of schooling, time, and tobacco use. 
Three sets of pr~)jections of these indepen- 
dent variables form the basis of the baseline, 
pessimistic, and optitnistic sce~larios present- 
ed in the GBD. T h e  ratlge defi~led by the 
pessimistic and opti~nistic projections is not 
a for~nal confidence interval but does pro- 
vide sotne sense of the uncer ta i~~.  
ty associated with the projections of different 
conditions. Fro111 1990 to 2020, the baseline 
p~.ojection scenario suggests that the follow- 
ing causes will rise in the rankings: ische~nic 
heart disease, unipolar major depression, ce- 
rebrovascular disease, chronic obstructive 
pulmonary disease, HIV, war, violence, sui- 
cide, and lung cancer. These changes are 
largely due to demographic shifts and trends 
in age-specific ~nortality rates in a large part 
caused by the epidemic of tobacco-related 
iiiseases (9). h'lajor declines in relative rank 
are expected for lower respiratory infections, 
diarrheal diseases, measles, malaria, anemia, 
and protein-energy malnutrition. In  the pes- 
simistic scenario, ~najor  Group I conditions 
such as lower respiratory infections and diar- 
rheal diseases relnain much larger causes in 
absolute terms but nonetheless still fall sub- 
stantially in the relative rankings. 

Some diseases or injuries occur without 
prior exposure to health hazards. Many cases, 
however, are attributable to one or Inore risk 

Table 2. The 17 leading causes of DALYs In the world in 1990 and 2020, plus those ranked 19th, 28th, 
and 33rd, according to the baselne scenarlo. The projections are based on a simple model that has 
been developed relating cause-spec~fic mortality rates to income per capita, average years of schooling, 
time (sewng as a proxy for technology change), and tobacco use. Cause-of-death data from 47 
countries for the perod 1950 to 1990 have been used to fit og-log regresson equat~ons. The projec- 
t~ons from the former WHO Global Programme on AIDS were used for HIV. DALYs were projected with 
the use of simple relational models between death and disab~ity. 

1990 2020 baseline 
scenarlo 

Disease or injury Percent of Percent of 
Rank total Rank total 

DALYs DALYs 

Lower respiratory infect~ons 
D~arrheal dseases 
Cond~tions aris~ng dur~ng the pernatal per~od 
Un~polar major depresson 
Ischemic heart d~sease 
Cerebrovascular disease 
Tuberculosis 
Measles 
Road traffic accidents 
Congenital anomaes 
Malaria 
Chronic obstructive pulmonary disease 
Falls 
ron-def~cency anemia 
Protein-energy malnutr~tion 
War 
Self-~nflcted njur~es 
V~olence 
HIV 
Trachea, bronchus, and lung cancers 
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factors. Mortality and diwhilitj- attributable 
to 10 rnajor risk factors have heen esti~nated 
In the GBD and are s~~mmarized in Tahle 3. 
Exposures that underlie the major infectlolls 
of yollng chilclren, such as nlalnutrition and 
poor water, sanitation, and hygiene, cause an  
estimated 20 to 25% of the total disease and 
inj~lry burden. T h e n  control relnai~ls a pri- 
ority for global puhlic health. V a r i o ~ ~ s  expo- 
sures sllch as tobacco use. alcohol use, and 
occ~lpation each account for approximately 
3% of the h~lrilen, ivhich is silnilar to that of 
measles, t~lberc~llos~s, and malaria. If these 
risk factor estimates of burden are correct, 
they \vo~llJ sllggest that the prevention of 
occ~lpation, tL>bacco, anil alcohol-related ill- 
ness anti death are ~lrgent priorities for p ~ ~ h l i c  
health policy. T h e  estimates for alcohol al- 
lo~v  for probable carilioprotcctive effects and 
indicate ,I higher percentage con t r ib~~t ion  to 
LJALYs (3.596) than deaths (1.5%), reflect- 
ing the import,lnce of disahility caused by 
alcohol and the rn~lch yc)unger age distrihu- 
tlon of deaths caused hy alcohol than those 
frotn ischelnic heart dlsease deaths avoided 
177' its use. T o  many, it may be surprising that 
the global burden of d~sease attril~utahle to 
physical inact i~i ty  is nearlj- eclual to the 
h~lriien of hypertension-for hoth, the l~ur -  
den attributable 111 EMEs is much higher 
than elsewhere (4.8 and 3.9?;, respectively). 

Fig~lre 1 illustrates the  projected trends 
in I ~ ~ l r J e n  from diarrheal diseases. HIV, and 
tob,rcco in the  haseline scenario. In  this 
scenario, the  dralnatic rise of HIV as a cause 
of mortality and disahility is clear. HIV, 
~vh ich  in 1990 ranked 78th as a cause of 
h~lrden,  n . o ~ ~ l d  hecome one of the 10 lead- 
ing causes of D.ALYs early in the next de- 
cade, after which its incidence is projected 
to clecli~le worldwide. T h e  lwagnitude of the 
HI\/ epide~nic is clearly highly uncertain, 
dcpencling not only o n  current epidemio- 
logic trends hut 011 the indil.idua1, commu- 
nity, and government response to the  epi- 

dernlc in different countries. In  the pessi- 
mistic scenario, the  projected I~urden o t  
HIV is 51  nill lion DALYs, and in the opti- 
Inistic scenario it is 23 ~lll l l lon L>ALYs. 
Because of expected economic grolvth and 
aging populations in lllany regions, Group I 
conditions such as diarrhea are expecte~l to 
decline In unpartance as causes of b~lrclen. 
In  the pessirnistlc scenario, the hurden ot  
d~ar rhea  w ~ l l  remain rn~lch higher, 70 mil- 
lion LJALYs in 2020. T h e  most d ramat~c  
teat~rre of Fig. 1 is the unprecedented rise in 
the hurden attrlbutal~le to tol~acco. This 
trend is a rolx~st prediction hecause most of 
the tolxicco-related mortality and dis'lbility 
in 2020 is due to snloking prevalence toilay. 
Bj- 2020, to l~acco is projected to account for 
9% of the llurden expected to occur in that 
year and is expected to be the len . L j '  ~ n g  cause 
of D.ALYs. Ot the projected 8 .4  ~llillion 
tohacco-related deaths, 6.0 million are pro- 
jected to he in developing regions overall, 
incl~~i i ing 2.2 million in China,  1.5  nill lion 
in India, ancl 0.8 million in the Miiidle 
Eastern Crescent. 

Policy Implications 

.A n ~ ~ m b e r  of conclusions elnerge from the 
results o t  the GRD. Flrst, because of expect- 
ed economic groivth and demographic 
change, the  epidemiological transition is 
well under way in developing regions. Al- 
though a numher of infect io~~s and parasitic 
diseases, such as tuberc~llosis anii lnalaria, 
are likely to remain major health challeng- 
es, many developing regions are already 
faced \vith the  problems o t  responding to a 
large l~urden of noncomm~~nicah le  coniii- 
tions and injuries. These coml~ineci demo- 
graphic and ep i~ le~~~io log ica l  trellcis will in- 
creasingly shift the focus of policy debate 
and research to the adult he,rlth ajienda. 1-et 
research on policies targeting the health af 
adult? in developing co~lntries is extremelj- 

Table 3. The global burden of dsease and njury attrbutable to selected rsk factors n 1990 (121 Burden 
attr~butable to occupaton has been estrnated largely on the bass  of occc~pat~ona njury and dsease 
regstr~es mantaned ~n some countres For the other r~sk factors the attrbutable burden has been 
estrnated by analyss of relat~ve rsks from coliort stud~es n developed countres and by varous types 
of measures of the prevalence of exposure n each age sex group ~n eacli regon 

R~sk factor 
Percent DALYs Percent ::?$ of total rx lobr  of total 
deaths DALYs 

Malnutr~t~on 
Poor water supply, santat~on, and t 
Unsafe sex 
Tobaccouse 
Alcohol use 
Occupaton 
Hyperienson 
Physical nactiv~ty 
lllic~t drug use 
Air pollution 

limited (10).  S o ~ n e  studies have exalllined 
the  cost-effectiveness of various interven- 
tion options, but much Inore i~l for~nat ion 
o n  the cost-effectiveness of available pre- 
ventive, rehabilitative, and curative inter- 
ventlolls is required ( 1  1) .  Studies of Inter- 
ventions almed at rlsk factor modification, 
treatment, and preventloll of mental health 
coniiitions, as well as prevention, treat- 
ment,  and rehah~litation of injuries are ma- 
jor priorities. 

Three specific concl~rsions are worth 
e~n~~has iz ing .  W h e n  the h~lrden of ~lonfata l  
health outcomes is ~ncluded,  our perception 
of priorities changes. T h e  i~nportance of 
disabling conditions is perhaps best illus- 
trated hy ~ l n i p l a r  lnajor depression, which 
ranks as the fourth   no st important cause of 
lxlrden in 1990 and is likely to rise to 
second in 2020. T h e  rise in ~ ~ n i a o l a r  maior 
depression and other ne~lropsychiatric con- 
ditions as causes of b~lrclen is entirely due to 
denlographic changes, as the age-specific 
rates of these coniiitions are projected to 
remain constant. Injuries, both intentional 
and unintentional, are also ext~ected to be- 
come increasingly i~nportant  causes of bur- 
den l?ecause of the dramatic growth exDect- 

u 

ed to occur in the  young adult population 
\vho have the greatest risk of injuries, even 
tho~ lgh  age-specific death and disahility 
rates from injuries may be declining. Final- 
ly, the extraordinary epiiie~nic of tohacco- 
related mortality and ilisability (over 8 mil- 
lion deaths in 2020 due to tohacco) elnerges 
as the most alarming trend over the  next - 
three decades. 

El-idence-based health ~lolicv formula- 
A ,  

tion wolllcl require regular updates of glolial 
and regional information (perhaps every 3 
to 5 years) and eiruivalent inf~>rmation at 
the national and sibnational levels. Etforts 
to address the latter arc under may; Inore 
than 30 co~lntrics. includine the United u 

States, are applying the approach o~ltl incd 
in the GRL> to national health ~rohlel l l  
assesslnent. Planning for future glol~al and 

L________---J 
@1990 1995 2000 2005 2010 2015 2020 

Year 

Fig. 1. DALYs attr~butable to d~arrhea. HIV, and 
tobacco from 1990 to 2020, accord~ng to the 
baselme projection scenario. See the text for op- 
t~rnstlc and pessimistic scenario project~ons for 
HIV and d~arrhea. 
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~ncacl~ng t i e  Untetl S:ates, r i e  Unted K ngdo.11 
France. \,lex~co l'!ei.! Zcala~ld. Japa.1. It-dla S, 
Lanlia. CI>.la, at-el South Afrca. '~iol~rii-es I1 rli~ou:q'i 

X o i  tile io lba i  E~:;oe;? of 3'sease a;:c~ ',T ' '~ j - ' .  jJ,. , Sews.  
'S J , Iv:arra) ancl ,4. D ,ol>cz. E3s ! L i a~m-d  U,~I,. 
Ptcss Ca17~t:t~dgc I'~Ilii, 199drl ~bto,.cie a se, es of 
el sease-, I ~ L I I ~  ancl . s k  factor-sl~ec'i~c cr'albrers 
a~ltl iorec~ .3 j  +liese collacol-a+os. In acIcl+o~i, a ,iu.,l- 
cet o i  ot l ie lncl ; OL als liave ~p'o'!oec! c ; rca l  1ril:~it to 
I l c  ~t1.c~; [See :lie ackno.:!leclg1~ier'1t~ 111 t i e  se:Fs ' 

3 C J L l$h~~rra,' a.1~1 A. D. ~ o p e z .  11  Tjie C-iobai EL!!- 
oe17 of31sease. C. J , 'd::;lr;a) a,id i, D. Lopez. Eds. 
,hanatcI Un.,. P,ess Cc,rnL~rdge, 1995, \vo, 1 
110 225-396. 

5 A colnprlrer progranl 3 1 s ~ ~ ~ I o c l  :. as c l c \ ~ e o ~ e d  sibc- 
cfcal ;  fo( the G 6 3  to iac t a te  :lie a.ia,;ss of , i te l-  
115, c o , ~ s  sretlc): r l  :I1 s ,,I-ogram t i e  se, I , I ~ L I : ~  a ser 
o i  age-s!iccfc nc ciel~ce, rcm ss1o.i -illel c-iia-iat-i- 
t,' rates zicl tllc prog:ti,m c a c ~ ~ , a t c s  I l e  expected 
Cl~~rti:o,i tilid ~ ~ , e ~ a e n c e  allel dear i razes 11  a s:al:ls 
!pop-~lar on FL nl iel  tliorn-at'ol- 0.1 t i e  c-lrren:) a\!a- 
a13e \versolls of tti s sof,,-!ate cat] lbc ocra,iec: at 
littp, ",,~~;i'v~.l~spl-~,l~aa~~~a~d etlu o ~ - g a ~ ~ ' z a r o ~ i s  cc111 or 
tb) co~ltactlna ttlc a ~ l t  101s 

6 DALYs ca,i be coins~cierecl a staida cizc-d f o ~ l n  o i  
c l ~ a  ty-ad,-ls:ecI l~fe )eats ICALYSI. useful d s- 
cllsslons o i  :lie st~c~iktlhs. I ~ll~:titiotls at-d L I S ~ S  of 
Q4LYs. sec \A C ',?IIc',iste~i, i'i: J .  ;ec*~ ~jsssss. 
Sea:11 Care 6, 93 : ?  9961. E. Norcl, Soc Sc,. F ~ ' s ~ !  41 
1423 : I  9 9 2  J iicliarclso~i, 'b'o 39 7 199.1 I 

7 DALYs a,e t i c  con lb~ ia t  011 o i  ,:ears of life losi tI1.e to 
:,re,natk I e ,noltaIt) i YLLsr alld ;ears o' i ic veci VJ t 7 
dlsaI;llt) acl ~ ls ted iol tlic sc\ve.:j oici~salb I ti , YL3s.  
Tlic durat 0. l  o i  life lost due to a cleatli ai teaell ,?ge 1.7  
YLLs s ca1c~:ated c j  , l i eax  o i  a stanclarcl I fe taos 
based tllc Coale a,id Deme,i,' moc;el f e  t a r e  
'~ ' i cs t  :.! tll a r  ex!bectatloir of l'c at .~lilI-, 'or 'e,naIes of 
62 5 jears at-o to1 n-ales o i  E3 ;cars Tll-ie I\ve:l at 
c114erent ages lias cee,l va11.ec1 av tli all c x~~o~ ie r i t ~a l  
f l .nc to~ i  o i  the forn  Cxs 1 ,  ',!lierc C s a co~is'atit 
s age a,icl I? IS 3 34) to reflect t i e  g,cate, social roe 
1j1a;ec: c j  acl~~lts in carin:] at-d ~p~o \vd  .lg io,-t i e  ;o~n:j 
a,icl tlie old. T I-ie lost c l ~ e  to pretiiatLlrc 11-~olial t)' lias 
cecn c l sco~  ntetl at 3"" so that a )ea o i  l ie lost ,i 
tl~eiuture IS F S S  ~!alutil3le tlhtili a ;eal oillie lost :ocla) 
Years L~vecl > ~ t t l  D ~ s a b  t) YL3sr arc tir'.~e decl n 
health states ';i'orse tihati 1:c~ect lheath. \,!e glitea c; 
a sc\veft) i.i'e~:qI?t ior eacll liealtli state. Tlie se\vcrit; 
.,?c~glhts r a g e  iro,rl 3 h,!Iicli is pc12ecr l iealtl i to 1 
8 >:ti cl i s the ."ci(~Iit ior a IhedtlP state ecju~\valetit to 
tieatlij Tne ~:~efe~e, iccs of c~loups of ~ticii\~~cl~.~als for 
cliffc~e~lt liealtli states liave bcen ,iieasL tcd b)' tlie 
person tlade-of iPTCl ,iietliod, In tlic t~iost sll i ' l :~ 
forrii of a PTC a pcrson IS offc~ccI ti.i'o aItcr~iat~~!es. 
Ate- iai  e ; 1s to extcncl i e i o  x ~ ~ c l ~ ~ c l u a s  111 inormal 
l icatli a m  atc,tiative 2 s to extel-ci I I ; ~  fory ncl ; el- 
A s  11 lhcaltl~ state , Tile tc-m I s \varied L I I ~ ~  1 1/76 
reslbol~cletit s i, it l~iierel~t to tlic choce bet'vcen 1/16 
t'ivo atemat \vcs, at ',v,li C I ~  DO .lt t i e  ::refe,ence ior 
statc ' s 

Ot ie,- fort-is of IJ~TOs call l3c str l .ct~ reci ,i b.! 11ci 
peoljlc at-e asret i  to tracle oi i  restori,ig lhealtl-I to i 
~id~v~c l~ .a l s  1 1 )  ~ a l t t b  state, dcrsus exte,icl ng t e  to1 I, 
Iieatk; ncI~\~ouals f o ~  a f xed per ocl of t . i le  Seve~t; 
>:eg 'is for LL ~nc lcato~ coi~clitio~i: liave ceen cIe\vel- 
oped ,:.i:i- the ?TO ?ietlnod ap,o'ied to a g.0~113 ttizii 
mas ,cpresc,itatide of eacli re:qio,i o i  the ~\,orld. ~0 .1 -  
venecl at \!'?hC \'el"; slinllal ,esults ham lbeen ioulld 
i i  elklit o:lier preic:cncc ~ i ic t is?~(c~ i -e~ i t  exerclses 111 

ot ler counrl F S  w tli t i e  sarne PTO protocol. 011 tllc 
bass o i  the dscb It; sevel t; vie gilts for t l e  22 
1ndcato.- conclt 0.3s. m e n  classcs of dsab l  t; have 
lbec i clei~tieci, so tliat eacll class oiclsabI+; co i+a. is  
two to threc ihalcatot co~ i c l~ t~o~ i s  Fo: €act? of t l e  
1e l~~a11~111g  se:cral lh~lnaleci d~sabli,ig seclLe,ac 1 7 -  

cl~ldeci n tile str~cij the q o u p  coti;cned at \OIHO 
seec:ed i l lc clst i t ~ ~ l t  orl of sedert; actoss :lit scvet~ 
classes fol boil1 t,catccl a,id unt,eared f oms  of :lie 
co,ldlt~on. T~riic ~decl w1:11 cl~sabil~ti is also age- 
'Y:€i(l/lt€~I and cI1::co-lnted 1.1 tile samc i?a.lnel as 
YLLs. For a co llplete d sc1.s~ on o i  carlous metllods 
to rilcasLlrc ,:ltfcret~ces tor c n a  VJI~II carous lhcalttl 
co,iclit ons a,icl :/IF merl~ocls used to albl:l; tllc PTO 
,ncrtiotl n t i e  S9D, see C J L- \Aria; 111 T1:e 
Gioori B~ i~ -c l e~ i  of3fseass C. J L. \/lullay and A D 
Lozez, tcls ha,.,arcI LIT ; Press. Cambr~dge. \.;A, 
1996 LO, .  I .  pp 22-43, ,/I,@ :,I: 93-95? 

8. Tile te r t l  'c lemogral~l~c t -anst 011' IS often used to 
clesc1~l3c tl ie d c c ~ ~ i e  I -  i e r t l ~ t j  anci tnortat; latcs 
r ia t  most cIcdeo:~ec: -incl a number of de\vclop ~ng 
c o ~ l i l t ~  es lladc u,icleraone d~ r ,ig t i  s centu~) Otn- 
ran [,\:!tiibatiii iL:s'ij, F:ii?d Q 49 509 i; 971 I ]  LO lieel 
t l e  tertii 'ep de l i i~o logca t.ainston' ro leiel to tlie 
cna(acte~lstlc sliii: 1.7 :he con~pos i t~o~ i  o i  causes o i  
cleat i iroln irfectious a,icl parasitic to rnoricom,iiu- 
 cable diseascs More recc,ltl; J F(e,ili sr a:. 
;iieaIi!r t;oDc~~ t;1~171~~!?g 4, 29 (I 989)] ha\ve use:, tlic 
liealtli tra~lsltiori' ro refel to t i e  c wises t i  fe~ t l l t ) ,  

mortal t i .  cause o; deatii coi'lpostioli, cisabl ti 
a,icl t i le l ica~t l i  care s)stem's reslbonse to tlicsc 
t t e ~ ~ d s .  \01e m e  'tleinoy~a':h c t~at is  t'on' to ~e ier  to 
tlic cI7a.actcr st c cL9atiqcs ' t i  fer t t ;  and iio.tal't) 
rtitcs il lat aceoil-11)ain; c ievcopi~ie~it ,  and .ep ldc~ i i~-  
oogca l  trans t on ' to refel to changes 1 1  t i c  age- 
specf c ,nortaI t; ancl clsac lit,' ~a tes  tliat .na) ac- 
co,iil)ali; devcIo1:rient. 

9 Tile inp~ess~\ve , s s  1.1 tihe curclen asso:atecl w i l l  
ncul-apsicli~atr-c condlt~ons s excl~s~vel, t i ~ . e  to t l i ~  
p ~ o j c ~ t e t l  ,ic,ctise 1 . 1  the nli i lber o i  jouli5 and ,i> ci- 
dle-aged adults >:ho a1.c a~ tiic Iiighesr r sk o i  tlhese 
cotlci~tions As a ~rcsult o i  lpast cliainges 11 ied l~ t )  tlic 
~i~~ml:cr of cl~~lclrcir ~ ~ i d e r  a:qe 5 111 i l le cic~!elopi~ig 
v~ot ld \,!ill nc,-easc fl-011-1 1993 to 2020 25-,, a,icl 
the n~~ , i i bc , -  o i  a r l ~ l t s  13etv~eeti a:qes 45 a1ic1 59 VJII 
~ ic~-ease b j  14G:,, P.'c u.>able to +i.icl coiid~tic- 
111g c\v~cle~ice COI ~ccriin:q tlie :re,icls or cletsrni~tiants 
of trends r r ?  the ake-specrfrc rates of most tneurops) 
chlatr~c cond~ t~o t~s  't'b'e lia\ce therefore ass~.inecl for 
mall): o i  tlicsc cotidit O I ~ S  that a~e-speclflc i~iciclc~ice 
rates ';i'il rar'.~a.i co,istant. Some ma) algue perswa- 
s~\vel) tliat tlicsc estitnlates ale conser:at dc as a 
tilltncer or socioeco~iomic clc\~elopliieiits ~ i a ;  coil- 
t ~ b u t e  to I i g l i e~  ,ates o i  rr.~cintal Iness: for examolc 
the h~g l i e~  latcs of ';Jar cxljel e,icecl 11 recent ;cars 
timy co l l t ,b~~te  to h ~ g h e ~  rates ot post-trauiiiat~c 
stress d~sorcler 'n t i e  com'rng tlecades 

13 ?, S, A Feachem s: ar Ti'lie iie61:': o i  Aa~dis 07 t'ie 
3e/ero,ltt '~ b;L1o/o;lc/ l x to rc l  LIIIV Press Ncv~  York. 
1992) IS one o i  tlie ie>: exampcs of s~ . c l i  researell 

1 ; D T, Ja,i~~isoti e: a . D,sesse Co;i:to: P~fo t f i fes  ';. 
Llsve'3~~1:g Co~,j~:~-fes [Oxiorcl Unv Press Ne,: 
Y0.k 1Y93) 

'2 .  For a rc'!cv~ :'f tl7ese 1C st~lcles. see C J L 'sd:~~~rmj 
a,id 4 3 Lopcz. 111 TIE G:OC;GI B i r r ~ s i l  ofDtsease C 
J L. 'i/i~lrra) arid ,4 3 LOPEZ, Ecls ~Han'arci L r w  
Prcss Sanilbrdge. \,lA 1996) pp 235-322 \,lore 
co,n:,letc cliscussioiis o i  ~rietl~ocls anci rcs~ilts are 
pro\vlcled n c'7apters oli eacli speci c t~s l i  facror 
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