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Cyclones continue /i) pose :1 dAnpf'lOus tilreat to the coastal populations of Bangladesh, despite 
'fnprOl'e'/fIents in diSC/SIt>: contral prC'cedures. After 138 000 persons died in /lIe April 1991 cyclone . 
. Ire carried out Cl rapid epidemiological ,1ssessment to determine factors associated willI cyclone-related 
'E<ortalilY and to identify prevention stratepies. A nonrandom survey of 45 housing clusters comprising 
./.123 persons showed that mortality was greatest among under-1 a-year-olds (26%) and women older 

"man 40 years (31 ~~J, Nearly 22c ;" of persons who did not reacll a concrete or brick structure died, 
, ;·:erp..1s a/l persons 11'110 sought refuge ill such structures survived. Future cyclone-associated mortality 
: Bangladesh coule! be prevented by more effective warnings leading to an earlier response. better 
:iJ,,"Ces:: to desipnated cyclane silelters, and improved preparedness in high-risk communities. In partieu­
:lar. deati:s among 11'omen and under-l0-year-olds could be reduced by ensuring that the)' are given 
:$peciaf attention b)' famiiies. neiglJbours. local authorities, and especially those in charge of early 
~mir.as and emergtmcy evacuation. ;..;. - , . 
. l r-

Introduction 
The Ray or Bengal i~ on:: or the I1l0~t dangerous 
~ic:li cyclnn.: ha~in-' in Ihe ',,·orld . ":ilh severe 
'\!rm~ IIccurring in til: 'prillg and aUlumn II): 1'1'1' 

ex::mpic. Ihe dcvasl:uin!,! "yclonc 01 I'no (~l. Since 
;!Y60. ~i leas; n.S million lives have hecn lo~t in a 
"ollIa! of ciglll cyclones ip Ba!lgladcslt (.' , ~) (Tahle II. 
:~ In re~ponsl' 10 till' c~'t:hllc of No\'eml-ler 1970. a 
sophi~tkaled c,l"Iy warlling systcm V. 'as established 
. Ball~ladcsh . This ,:" '1 '.'1 11 pnl\'i d<: ~ wt'alhcr dala 
• fstr,:; ~ C.S. gov":rIlmcl11 :.:I!eililc I" lite llal1gladcsh 

:t f1eSPlr::1~uri' and Enlp.lI(; '/iru,:" 8ranch . Division of Viral and 
~1;sj;-; : Oiseasofi . NatiOfial C,!nler for Inlp-ctiou::. ()j~cases . 

lOp G04 . Ccnlers lor DI"r"I~~ Conlrol , Allanl" , GA 3033~ , 
ReQuec;tz for rcplin1!: ~;""..iu:(j fJr! !";wlf t'4 Dr 8~rn at thi~ 

!'ss. 
;. Nationesl Centt?r fer 11I;"ry Prr~'/r~r,liol1 and r;"n!rcJI Cr.mle's for 
, ase Conlrol, AII:mtn, '3/\ , I}:J" 

!?oIaram Coll~ge . 'Jnr"Y ~I .,~::tr .: . 8t1110ImJno;lI . 

Prf)glrilffi lor 'h~ introrJut:l i:lo iJod J\d:lplaliofl o! (; t':)f1trac(!ptiv'~ 
j,::,nolQgy, Dhaka , P.rtnq/;,1"c" 

~Ha~\o'G:ro Z-chool of Pl.ltllic... I1 n ;wI:t, . OO":~ ·)fl. , . .11/1 U~~/ ... 
'£ar.tW!~~fI Hllt;)1 I\rfV : II ~rJ· lw·nt Cmflrrdtlf"!( ' . Ulla".R. B:tII;I':) 
w.:~ , " 
uw,:(r . r;tw~ r!. U;lllql : lrjl ~~:! ' 

; l"Ut l.!flr{':'~Jlly ~ jcllUIII 01 1'~ ·: "" . '!If~, BV.l IH ; 1 ... '.1'. I J~-:; I; . 
·(h'I'~I'Jr. 01 EfI'JiI(IIIIIII!lIlil! ! I;JI ;:"'- , ;11 111 11( ~ ;lh l, I 1f,! ' ;I ',. rJHfioll :J! 

C/ ,'III':I' , f ~J ! r)I !, ' : a :~ r ! (;(,111101 , 

NrlliolH'll ~tonn W:lrning Centre. which then .trans­
mits radio warnings to areus in danger (5) ,- Local 
communities are alerted by the volunteers of the 
Bangll1desh Red Crescent Society. TI~oreticall)' . 
s.Hellite warnillp.s can reach the communities at risk 
in a mailer of hours after cyclones are identified. 

TIle cyclones of 1970 and of 1985 also prompt­
ed :In international efrort to build cyclone shelters in 
vulnerable coastal areas. A total or 311 shellers, with 
an estimated total capacity of 350 000 persons, now 
slalltl in the coastal areas or Bangladesh {(\) . 

On 29 April '991, a severe cyclone was 
visualized by satellite over. the Bay of Bengal 
approaching the coast of Bangladesh (Fig. I). On the 
evenin!!' or April 29 the cyclone hit the coast or 
Hangl'luc~h ~O kill south uf Chittngnng. with !;lI~t:1in­
cd winds or 255 kill per hour, grenter than Ihosc or 
the 1970 cyclone. and c:1used n (i-m storm slJr!!c.h 

Dcspilc the early warning. Ihe 1991 cyclone re~ulled 
in an estimated 138 (JOO de:tllts on the offshore 
i .~lands or Kutuhdi:1 and Sandwip, and in the coaswl 
lowlands from Chillagonr. 10 em:'s l3a;>;ar. 

In the aftermath or this disaster, we conducted a 
rapid l'pidcllliolo/!ical a~seSSfl1ent or t WII cycilllle-

,f M07hc •• ul.lslam. lJisa!lter wnrnin9 llr1d rl;5Sp.",;nnOon sY!itp.m 
in (I;IIlYI:lrle"'I Pap", p/esellilld '11 : Dir.nsler "'OpnfHdl/er.:; 
S"",iflm, 1981. Dacr:tl, Bangladosh Mr.leolOlogiC'l1 Dcpa",."ml. 

" 1 wpic.,' 510'''' 021l Gu"",, Join! 1 yphoon Wlloning C""'''' , 
1 !lOI. linpublbht!d "",,,,1. 
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de\'ustalt:d art:a s to idt:llliry lactors tli~! Il li ~l1t h;l\,\: 
dctt:rtllillt:d why sO l'1le I't:opit: slIr"j \'t:d ,l lId Cli llns di d 
nol (7- (), 12, I.!l. rt)r tlti s 11IIqH) "'~ 'J," ill"t: ',li ,!.!att:d 
ho w tht: t:xi,:ti n,v prl)!-!r:lIll1l1 l'S or t::lrty v;an lill~ . slt t: l­
tt: r huildill).!, :llId prt:p:lrt:dIlCSS cOlrld ht: illlp'O Vt: e! 
a lld :lItcluplt:d III idt:lltiry oll,cr s lr:lt'~).! it: ~ , 11, :,1 COll ie! 
prt:vt:lIl cycloll t' -n:l: llr.: d Illort :rl il )' ill tl,,: futllr(:, 

'-

Survey methods 

'Ilrt: Sill Vl' y \V a' l( III<lII Cll 'd III IWII (" '; 1',1 ,,1 <li ', 11 ie" crt 
B:III).d:I(I<' :, II : ('11:,1.:11 i:1 "" IIIl' 11I:.illl:II.", :lIld I ~ IIIld. · 
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dia. all ollshorc isla lld . Bolh these areas were severt· 
I)' allcct t:d hy Ihe cyclone , losing 10';'1" or more 
their population. alltl were accessihle using loc~ 
Iransport. Most inhahilant s lived ill houses mude 

- h:llnhoo :tnd th atch (/.;11/('1111)' but a few atnuent mem­
her' nr the CIII11lllU llit y liv(;d in houses mudt: of ori! 
III' l'UIllTt: tc (I Ill/.;/.. l/ J, COl1l1ll t:rci ;iI market s Ullef com 

IIIt1nity huildillg s arr.: gencrally I'II/../.:(J . The dwellin 
s lalld ill c1l1stt:rs or 2-10 !tOtlst:s , Iq)Jt:~ellling 

('x tt: IH kd ramily, 
Wc Iryplllht:sil.cd tlr:lt stlrviva l wO llld Ix.: n:lat 

ill 11r (' allilit y III' illdivid'J:il s 10 rt:ac ll :t rei II rorr 



tnlL'tun: in ~",'d tilli t'. :lIld " '<llild tllll ' I,,' :lssol' i:lI l'd 
'i lh IHlllsin1: Ill'l' . lillll' lI n' lT il'1 :lIld IIIHlnst:lI1(lil11.! 

' f the Cll' h' lIe " ·:lrI1ill /:. :n,,1 h<l" 1':1111 il1 the e 'l1lr s~' 
f Ihe ""'"11 illdi"idll:lb s<llll:hl shl' l·tn. The stili'" 

. 'as c:lrrie,1 ,'" I ill :In':I ' tll :1I '\\"en' ."'1 nl' lv :1rkl'll<1 
In 111:1 .\illlill' Ih l' :11111111111 "I' d:lt:l l'p lleell'd ";1 ri sk 1':1,', 
lors r,,,· 111 <'r!:il i! : ' (7). Til l' S: II11I'''' IV: IS tllererore IIPt 
ropul:1Iinn · I1:1 s"11. :11111 ,' .\ <'Illded :lrl':lS tll :lt cOll ld 1I0t 
!JC 11'~l'hed '" Illl': 1I Ir :llls l'''r! :1 1 Ihc tillK or thl' Sill" 
vey. N" :111('1111'1 II':lS II ""'" III l'sli lllate lotal III1Irtalit, 
.; 111 til.: CI·c l"IIl'. . 
", \,ill:l~cs II ,' n ' st'ic r ll'd 1'1'11111 the :lrl':lS with till' 
~i~he s t rCl'nrt l'd n 10r!:11 i I I', :lnd a l'IlI1Vl'lI icIIl'l' s:lllll'k 
of d\l'c llill~ s :111d IlI rtllL'l dWl' lIill!! s il l' S s l1I'vl'yed . Till' 
primary inrorl11:l111 lI'as Ihe hl'a d III Ihc hou .S t'IHlld 
[ma Cllcmll1tcrl' d in the l' llISin "I dwe llil1!!s . Il1rm­
.ln~ti on II':IS <" ,Iie l· ted 1'(11' t\\'o III 1'''"1' : ldi:l cC~lI hllll.s,'s 
fmm c:le!! I'rinlar\' inr[) IIn:ll1t. I' lIl1si still!! or :2."-.'(l 
..indil·id u :lI ~ 1','1' ci li stcr. Thi s de sign I'c rt;titt ed li S 1(1 
.t:lllleci Ih,' 111:1 s il1l11111 :ln1(1\1I11 or d:l la e lTicientlv :lnd 
io oOIJin in ro rrn:lIill ll " II S(1 I11 C l\(l ll sclwids in ;"hich 
.all iJ111il : l11 c!1 lhcrs h:ld d ied. :I g roup Ih:11 mi!!111 
~othcr\\' ise h;IIT h('e n mi ssed :1l1d ",hosc 1I0nre pres; lI­
. ~l1On could h;:l l' bia .'L' d Ihl' survey . The pr illl:l ry 
.mfom1 31l1 I\ 'as :lskcd 1<1 li sl :11 1 11 Ie III hers in hi s 1")\1 ,l'­
'pold am] lil ,' :ldj:lcelll IWll se ilold s prior I(l Ihe 
:tycJ olI~. 111" age alld sex "I' each il1di"idual. al1d 
'~'helhcr Ihai pc rsoll had .slIl'I· ived the cyc lonc . 
Ali pri 1l1i1f\ illl orrn:lIIt s 1\ ere asked ~lhOlil tile ir' unde r­
:Stanoing of th·" c:'c lol1e I':"rnin!!. IIll\\' nlan\' 11l'u r~: 
before Ihe c\ ,';O l1c's impaci the ' wa rnin!! wa~ heard. 

.Ihe i' rc ~ rO l i ' (: to Ihe I', :l min g. :lIId lile' n;as()n ~ 1'0 1' 
:!&1:; non-re "pO !l("C . 
. In fo rlllalioll was ;tI ~ (J e li ciled on tile location of 
. ~amil y 1l1 C l1li"~TS priol In :tnd dur ing the cycl o ne and 
fuJme s pe::it'i ~' ': irCI!!lIs:a!lce s SIlITOIIIHlill!! an\' de alh . 
.Vie rcccnb.i the IO<':: 1! io n of f; lIl1il y 11le l11hers ' rrior In 
~aJllI g th~ c: clo nc ".-a mill!! . ;l l'Ic r the warnil!!!. al 

. r. ..... '-
·. ~e dr:! uprrua:: h 01 Ihe slo rm sllrgc. and jll s l afler 
. Its Impact. 1, ":;:11 iO ll s wcr<: c1a ss i l'icd as rol lows: " 
tsafe shelter" - a ll Y II/ IU" ~ Iru c tul e - or " ;It ri ': I." 
'.:..." cate!!<lry lilal illl'luded Ir:"lilioll :tl/, IIIl'iI({ iloll scs. 
" d oUI-of·do"rs . ", lilT" III:ln )' pCo]>it: Cll lll ); 10 In:cs 
«atteJl1plcd 1(1 CS<':: I]>t' 10 hi t! il ~r'l\ llI d. 

Five C\'ciOIl<: .s h '~ II t: r ' ill :lITt'l' lL'd :lIt''' S wc n ' 
'lied and lil (, 11 act'c ~s l"iill y ~ llIrllil e ]>0]1111:111011 willi 

I:ered in lil ~ 11I dill ill).! Ille cl'c l()IIC wcrc ~rsccrl:li ll ­
Jd by illl l:n·ic'/.' ill g ]>l' '' I;](: li l' il 'l).! IIl'ar IIICllI . 

, 
Jrulll III JUII" III ~ I .11111<' I I)') I. I"trr tWO' I'CIS'"1 
lielu·lc:JlIl'. ', 111 v,' y,'" :r lol; rI 01 ,j) " llIsler:; ( I X ill 
Olabri~ :",,1 17 Oil 1< "I""di ; I ). l· '''"l' li ~ i"g 1.\) iloll \\" 
~)Ids will , ;1 lol:rl i'''I'"I:rli o" II I I I :! :I illrl il'idll :II s. 

~! 
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RI,;k tnctor!! lor morlnltly In Ihe 1991 Bnngl9deBh cyclone 

whosl' :ig(' and "'X distrihuti()n reflected thai or the 
l\ :uIgladeslii 1'''l'lllali(l1l as a whok . A lolal of 102 
illdil'idu:lI s ( 1·1';';, ) frolll llie ]lol'lliatioll survcwd died 
dming thl' l'yel(llle. Morlalil y was greatesi :1I1H1ng 
1' I1lldrcn :I!!l'd < I 0 'Tars (2(1%; I ' <0.000 I) and 
1."II'l's l for 111:11es a!!ClI > 10 ye:lrs (.:1'Yn; I' <O.()()()I); 
lor IClnales lIIonality im:rensed "'itli age , reachinl! 
.' I ',;, for those aged >.:10 years and 40% f(lr IhllS~ 
aged >o{) ye:11's (I' « U)I and f' <O.O()()I , respec li ve­
h ), 

Typc "I' hou si ng alld shelter-seeking '!Cli\' il " 
\I 'l'IT dirertly rdalcd t(1 the risk of dying in th~ 
r~'l'I(lne (Fig. 21. N(l dealhs occurred ,1I110n); the :27 
indi"idual s (1f};· ) w l1(l lived in PII/.:/.:(/ houses or 
rl'maincd in I'I//.:/.:(/ public huildinl!s for the dUr:llion 
or Ihe: cyclolle. ]-](l\\,cver. 1()44 ' individuals (4R l7r) 
II'c r,' 1101 ill a saf" she lter prior to the cyclone warninl! . 
III resronse 1(1 Ihe w<1millg. wh ich most re sl'(llldenis 
reported hearing 3-{', hours prior to the stOlln surge, 
only 4() indi viduals (4%) sought and reached s;fe 
shelter. When the nood waters first reached the area 
I ()-o(l minutes before the storm surge, 151 pe rsolls 
(I :\f;;) were ill safe she ller. In all, :lRS persoll s 1-"3%) 
had reached safe shelter by the l11 u me nl of impact of 
the Storlll surge: none of Ihese persons died . 111 eon ­
Iras t. of Do persons at risk , 162 (22%; P <0.0(01) 
drowned ill Ihe flood walers. 

A small fraction of the increased mortalily 
among older \\'omen , but not c hildren, could be 
exp lained by their failure to reacb shelter. On l\' :22 '7r 
of women aged <::40 vears reached safe shelter: com­
pared w ilh 35%, of men in thi s age gro up and 34 '7, of 
children (P <O.DS: Fig. 3) . However, if 35'7, of 
1I'0mel1 had reac hed safe shelter. only a 16% redue­
lion in Iheir mortality would have resu lled . Amon!! 
all resrondents at risk , females st ill experienced 
excess mortality: 46 (21%) of 222 females aged > 10 
yea rs died , versus 17 (7%) of 258 m,IIe5 in the sa me 
age rallge (P <O.OO() I ). Thus , the increased morlalit \' 
"mong women and children was no( ca used h~ ' 
she ltcr acce~s alone , hut was more rrohabl y relate;1 
til factors such as rhysical s ize , s tre n);th , nnd e ndur­
ancc, 

Of 73(, persons ~t risk :II tlte time 01 lite 
cyclolle imp~ct. 2X5 wcre swcrl aW:lY ill tlte slorm 
sur);e: 01 Iltese , 112 (3LJ%) died. Allot her 17!.J per­
SOI lS were ahle 10 110al on some ohject. gCllcndl y 
I Ill: thalch roof o f their house ; or Ihese , 27 ( 15%) 
died. Mortalily was 22% alllong tl1llse wlhl SOU);ltt 
high wound to escape the s torm Sllr);e, and I I 'Yr, 
anlOIl!.', Ihose who look reru);e in Irees . 

I'eople found safc shelter in difTerent lociltion~ . 
:tccl)nlill); to when Ihey decided 10 take actio" . ()r 
tile 3X5 pcople who shcltcred in pl/Ua buildillgs , .'i I 
(1 1'1,, ) did Sf' ill tlcsi);lwtcd cyclone shelters. 2 1') 
(57'1, , ) did so in puhlic bllildin!!" 2.1 «(, ')!, ) relna illt:ci 
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Fip . 2. Cyclone-ns!'oclnled 1l10rtnllty nlld shelter­
seeking behnvlour belon' the cyclolle . 

r-------·- -·---· .. ··· -.. - · -. . --.- . - --- ----
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Giliilliiill at ri s k 

1000 

Fig. 3. Cyclone-associated mortality, by age, sex, and 
shelter status at the time of impact. Figures in paren­
Iheses are the numbers 01 individu2 is. 
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in tht:ir ow n IHlIllt: ~ . alld C)() (21''!',) wt:1l1 10 U nc igh­
hour' s /JII/,ku houst:. No o Ill: loC)k s helter ill a lIeigh­
h(Jur'~ hou se: IIl1lil Ihe ililpact C)f ti le s torlll surge , ,md 
hcf'orc.: tlte: ill1pact pllblic lJuilclillf!:i were the lI10st 

'co lllnloiJi y IIsed S.If"t: sht:lter (I :ij" <I). 
Altltollglt tlte Il' s idl' lIl ~ or C) .'i';r of Ih t: house holds 

illterviewed wue a VJ:l n: til' the: cyclone warnillg , oill y 
17 /J, . cif Iltc ~t.' 1f(III ~c ltold' ; 1t::;p' JII,lt:rI to Ille wa rnillg 
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h~' sre~il1l:! shelter prim tCi thl' :lpprCl:lt'h Cli litl' : ; !1m ' 

surge . hll' tllllse wito did 1101 respCll1d, <-15'Ji , s l~t~ 
IIH'Y did 1IC11 :llllicip'lIe 111:11 Ihl' Shln1l "'(lilid ht' ~ 
severe, Ifl % werc impcded rmlll sr rk inl;! sheller ~ 
lite iti!}.it winds or r100dcd tcrmil1, and I (,"!.. S I~led 

Ihal Iht'\' did 1101 UlldcrSI.lIld Ihl' w'llllill\! . ()Ihrr Ic~ 
J'rcquclli I y g i VCII rcasolls i neludcd k.;r oJ' losinJ 
property alld previous falsc warninl;!s . 

Fi vc designalcd c~'Clt"le shclters in and near IhI 
surVey 'lrcas were visitcd to asse!'s their impaci (JIl l 

survi;:d. Two or thc fivc sheltcrs . in Chakaria ~Dl i 
Mahcshkhali, savcd several thousand pC(1!,le e~c~1 
while Ihc othcr thrce wcre almost ullused hcc~II~1 
hi!!h-watcr precludcd acccss tn Ihem. cyen before t~ 
illlpaci or Ihe s torm surge. 

Discussion 
Coastal Bangl'1(iesh will conlinue tn c:-.pcricl1 
scvcre cyclones. :lnt! as the popUlation d(,l1si~ 

increases in the area s most a t risk . thc extent of mOl 

t;lIily in fUlure eye Innes will depend on the atiellllJ. 
of the preventive measures taken. 

In this cyclone, as in u lher natural disastc 
children werc at greatesl risk (1f dealh. follnwed /II 
oldcr women (2. /1). Women and children are mrn 
vulnerable because of their smaller size and lack 
physical strcngth and endurance. Nearly 40% 
unsheltered children ill the su rvey p(1pulation died 
IIc gatillg Ihe benefits g.ained by ~II the chi Id survil'i 

rig. 4. Use of safe shellers in four periods before It. 
cyclone struck. I 
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tq:ie~ sel III' Ihen' ill n'cclll .,'<'ars. I'r\l!!r:II11Il11'S III 
prove an:rss I" silc ll er,; s hllllid calTY a cic:lI' I11C:1 S­
c Ihal childrell :l lId W() lllell I1111 s1 sed; alld :lIl:1ill 

clicr ~I :III l':ld~ ' slage pJ" :I di s:lsll'l". 
. We hYI'I'lhl' silnl t h:1I 11l"'l'ic wh\l heard the 

illg C:lrl\' "'(1l1ld ill' III(lrC likel y to s urvive. lin\\, ­
"vcr, allhollgh lll' :lIly e'Try IHHIS('illlld slIrvcyed was 
"'amed ahout the cyclo lle .1 -:(, hOllrs hrJ"ore its 
• p~CI , Ihi~ <l"':II\'lless was Illlt :l sSOC i:lICd " 'itlt :1 

rc~sed ri~ k or dyill!,. 
Two re<ltllrl'S ClIl 11(' idell tified to Ill:lkr ('vclolle , . 
lings llI~rr l'ITecti\'L' . Firs\. \\":IJ"IIill~S shollid Ill' 

pliriect anti mad e Ill(lre s pecific ahollt the estilll:lt­
time until impact. thc :I!"eas J"('rcc:lsi to he lIIost 

ectet! , :lIId the n:sp"llse req ll ired hy tile J10plll:l­
. on. Second. p~,,)pk mll sl hr edllclInt. Ihrough ,Olll­

unit )' activitie s. drills. :mel r:\e rci!"es. 10 be " elln 
Prep~red t() tak, silL'iter. 

Shellerin~ behaviour is a Illajor determillalll 
DC survi val (/0. Ill. No olle "Ill' l:cachC'ti :I 1'1(/.:1..0 
, 'Iding died . ("l ilt in most or th e areas sun·eyed. 

sl1<111 tin)c belwee ll Ihe approac h alld illlpael or 
' . storm surgc prohibit ed hlle responders from rC';'Irh ­

an effective:' shel ter. S helters should therefore 
_ nlC1rc acces~ible. Three of the fivC' 

""c1one shelters surveyed were virtua ll y unllsed. alld 
.-Iy a small propOrl ion of the pef1 ple s urveyed who 
'eacned s:lfe loca tions II sed cyclol1C' shelters . By far 

Jhe greatest number or I'l:ople i l~ s:lf'? shelter "'cre 
.!hose who SOu~lll rcf"u!'c in small public buildings 
Such as mark ets. schoo ls. and mosques. A fc\\ ' 
private Jlllkka houses also rrc1\'itied shelt e r 10 
·immed iate ne ighbours . 
~:- TIle effective slltllcring capac it y of high-ri sk 
ioastal comlJlunitie ~; co uld hest be enhanced b,' 
JoCfcasing the number of huildings that could b~ 
:!Jsed as shelters. III n?s l)onse to the I Y<.J I cyclone. 
" ' tematiunal relief errorts arc planning 10 construct 
::JIIOre cyclune she lters. 1\ II ncw school s, COlllllllll1ity 
Centres. health cl ini cs . anti 11Iostjues ill coastal areas 
. auld be built as two- or three- storeyed. reinforced 
, ctures. which I:ould he designated explicitly :I:; 

clone shelters. 111 addilion. individuals arnuellt 
enough to build priv:lle 11 11 1--1--0 hOll1es should he 

ouragcd to illcludl: ;1 sccond store), and rcinrorcc ­
ts to permit their lil:s i!!";l1ed u:;c :IS s he lters . 

. In Bangladesh. lit e arl:a s al risk or cy'cione 
\'astalioll arc lillliled 10 Ihe illllncdiate coa S1 and 
shore islalllJ-... C0I111ll111lilie s ill the sc :lIcas should 

"'gage ill prqwrcdIH:ss cXl'l"cisc~ as p:lrt or llall!!la­
sh' s National ('1'("IO IIl' W;l rtlill l:! Day. I -'Il'all y 

"'gani zcd drilb cOlilri I' I"I'pan.: lilt: ('u lIJnlllllit y 10 
.' ogllil.c wa J"li i 11 1',:, , cOll s ide r n,:s polisC S, alld ie/elll i­
'.Ihe closesl :-.I ,clkr: .. 
' / The I')')():, h:lv,' il("'1 1 ,k ·. i!!lI:1tl:d hy Iht: ()IIilcd 
.tion:-. ( iclleral I\S:"· IIlhl v : I ~ 111(" IIIll' III:tli o ll :tI Ikc· 

Risk fActors for mortality In the 1991 BAngladQsh cyclone 

adt' ror Nalural Disastl'l" Redllcti(ll1. c Th, high death 
toll ill tht' I YIJ I B:II1)!ladesh cycionl' den\(1nstrate~ tht' 
vlIlnerahility or the c(1:1stnl comlllunities to cyclont'­
related lImrlality, despilc an eflC'ctivc sa1ellite warn­
ing sy~lelll and a sheller programme. Renewcd 
crron~ to provide sheller. logelher with prcpnredness 
:lcli"itie~ 10 educate the popllla1ioll to respond eHert­
ively, could have a major impact in dccreasilll! 
cycionl'-rcl:llcd 11l0l"1;'Ilil y . 
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Resume 

Facteurs de risque de mortalite lors du 
cyclone de 1991 au Bangladesh 

En depit du renforcement des mesures de lutte 
contre les catastrophes naturelies, les cyclones 
constituent toujours une grave menace pour les 
populations cotieres du Bangladesh . A la suite du 
cyclone d'avril 1991 , qui a cause la mort de 
138 000 personnes dans Ie pays, une evaluation 
epidemiologique rapide a ete entreprise pour 
determiner les facteurs de risque de mortalite 
associes aux cyclones et pour definir des strate­
gies de prevention . Une enquete effectuee de 
fagon non aleatoire sur 45 groupes d'habitations 
abritant 1123 personnes a montre que la mortalite 
p.tail maximale chez les enfants de maillS de dix 
ans (26%) et les femmes de plus de 40 ans 
(31%). Pres de 22~;' des personnes qui n'ont pu 
se refugier dans un biHiment en beton au en 
briques ont trou'le la mort, alors que toutes les 
personnes qui se trouvaient dans des batiments 
de ce type ant survecu. A I'avenir . la marta lite 
associee aux cyclones au Bangladesh pourrait 
etre reduite par une information plus efficace de la 
population - ce qui lui permettrait de reagir pllJs 
rapidement - un meilleur acces aux abris antir:y­
cioni<-1ues et une meilleure preparation des com· 

r III'mna'in,,,,' oncade for Nflluml oisl/"IOl nodl/r.linn: r"porl of 
"'0 Sncrnfar y ·Gnlloml. Unpubli shod UN docunlf!nl AI~31723 . 
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C . l3!'rtl 1'1 ;11. 

mun:1lJl t~:~ ;1 h;lUI r i~ ; qll C. L(~: ~ vi c lilllCS IXHnli les 
felllll1cs el ler. ('111;111\ " do 111oil1" de dix ;\I1S . 

110lcll11nwl1l . Sl'r;lip l1t 111 0 il1: : 11011l[lrellS(!S si If'S 
families. les vois in s. Ips ;lulnri le s loc<lles. el plus 
speci:1l e l11 (, l1t les r C:; ~1ol1 s ;lbll~ S rips sysle l11p.s 
(j' alerlc pt des Op,"1 <l tion~: d' '·!V ;lCLI;(lion. <lccar· 
daiellt LIllI! illl(~l1tio'l !;pl'~c i;lle iJ celie partie p;(rti · 
culiel er.1C lll VUI'II' I ililll' de 1;1 populA ti on . 
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