
SlllWIARI OF MEDICAL SORVEt OF ROllJELAP PEOPLE 

FIVE AND SIX YEARS AFTER EXPcmmB TO FALLOUT 

40:::::809 

Ammal medical surTeJ'S o"t the Marshallese Isl.anders were carried out in 
March l.959 and March 1960, 5 and 6 19ara after their accidental exposure 
to the "tallout :rrm the weapon exploded at B11t1n1 March l.1 i.954. Daring 
the l.959 8Ul"Y91' 76 exposed persons, inc1udi!ig tl:leir children, and l.66 
unexposed Bongelap peopl.e, vbo serred as a cmparison population, were 
examined. In addition, groups o"t cld.ldren at utir1k1 Majuro, and 
KwaJalein Atolls were exaained as controls "tor tlUt growth and development 
studies on the exposed Bongel.ap children. The l.9.6o &UrVeJ" was brief, 
o~ the exposed peopl.e being emined.. 

As a result o"t tlleir exposure in l.954, mall1' o"t tlle RDngel.ap peopl.e laad 
experienced ear!1' 9111Ptolls rel.ated. to the gaatrobteetinal. tract and 
beta burns o"t t1ae akin along witll spott7 epil.ation. Later thq sk>ved. 
depression ot their peripheral blood el.eaents ~uurate witll the 
cal.culatecl closes o"t a- ra41atio• (l.75r to 64 people aDd 69r to 18 
peopl.e). In ad.c11tion, ra41.ocllemical ~·· ot urine ea.plea in41catecl 
that thq had acquired tractional boq. burdens o"t certain rad1011Uc11d.ea. 
Despite these niclences ot exposure, acute radiation siclme•• 414 not 
devel.op in tlle peopl.e and tlaere were no cleatka tiea (or subsequntly) 
tllat could be assipecl to taeir ra41.ation ex,poaure. Bo apecific theraw 
was ginn. Recon17 ot tlle peripllleral blood el.ementa, particular!1' the 
:cympbocytea anc1. pl.atelets, proceeded gradual.17 OTer the ensuing 19ar11. 
~ beta burns, v111cll appeared. about two weeka a:f'ter exposure, were, 
tor tile moat part, superficial in •ture and. Jaeale4 in sneral weeks; 
onl1' a -tev lesion.a persiatecl. aDll taae were DOt 4iaabl1:ng in asr way. 
The llair rearev •111&llT, begiuina about tUee •ntlae a:tter exposure. 
Tile iirt•nall.7 abeorbe4 racl1omcl1cle• cauaH. J10 Don. acute ettecta ..... 
~re rapitlly excretK •• tJaat bare~utecta'bl.e acti"rity was "tomtd a 
~ar or two later, except1g te sr Mi csl.37 isotopes present u. tile 
seeral popul.atio• an4 'ba65. 

The 5- and. 6-19ar post-exposure SUl"ft78 were a:lMCl primar1!1' at 
evaluating the general medical status of the people in cmparison with 
~ unaposed control population, particularl.J' u to aloY!1' d.neloping 
radiation ettects. · 

Jlecl1cal llistoriea ot the J80Ple during 1958 to l.960 wre essenti~ 
UDft'81ltfUJ.; no special.. tiseue occurred a.Dll there wre no aignificm:rt 
ditterencea in mortal1.t7 ratu. Pour cleaths baTe occurred in the exposed 
people since ~sure g:1. ving a mort&litz rate o"t 8.1. per 1000 population, 
ccmpared w1 th 8. 3 per 1000 "tor the control popalatioa and 6. 8 tor the 
Maraball Islands as a Yhol.e. The birth rate in the exposed group onr 
the pa•t six 79ara indicates no noticeable clumge in tertillty. '1'lle 24 
births repre•ent a rate ot 48 per 1000 population, ccmpared with 62 per 
1000 "tor the control population and 37.3 "tor the Marshall Islands (1957). 
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Plqsical eminations ahowd both the exposed anc1. una:poaed people to be 
general.J.T in a state of good health. No conditions were seen that could 
be di~t17 related to radiation ettects. '!'he ucidel1ce of Tari.OU& 

· minor disorders in both adults and children wu about the same in the 
ez:posed and unexposed groups. 

In comiection with growth and develol!lent studies in the six-19ar 
chronolcsical age group, three bo7s and one.girl out ot five bo7s &Dd two 
girls in the exposed group exhibited significazrtl7 retarded skeletal 
maturation as Judged b7 x-rq examination~ but the OYer-all group sizes 
are too saall to warrant interpretation. 

A...cardiovascul.ar suner of the adults showd no outat&Dding ditterences 
between the exposed and unexposed groups. 

An arthritis surYey showed no real ditterences between the exposed and 
the unu:posed peopl.e; the incidence is about the same as that seen in 
American populations. 

An opthalllological BUr!!7 demonstrated no ditterences betwen the exposed 
and UJ1e%POBed. groups except possib17 a s11ghtl7 greater incidence of 
corneal !J1pertrophy and acara in the exposed group. 

A dental survez showed no significant ditterences in either caries rate 
or incidence ot peridontal disease between exposed and unexposed groups. 
Radiation exposure appears not to haft attected. dentition in the 
exposed children. 

The late ettects ot radiation are dittic:ult to uaesa as the:r are those 
associated with normal ageing {skin looseness, elaatic1t7, and senile 
changes; gre;yi.ng ot the hair and balding; loss ot accCllOdation, reciuced 
visual acu1t7, and arcua aen111s; reduced hearing; cardiOTUcul.ar 
changes including blood preasure and degrees ot peripheral and retinal 
arterioscl.eroais; retrogression ot llftralUScular function and haDd 
strength were J1888ured or estimated. on a O to 4 + scale). Calparison ot 
these measureaents in exposed and unexposed individuals -ot the same age 
groups revealed no clear ditf'erences. 

One cue ot cancer clevelopecl in the expoaed group five 19&r8 after 
~aure, but this is too soon, it is believed, to be related to_ radiation 
exposure. LeaJtem.a suryers inclu41ng llh1'81cal findings, studies ·of white 
c~ll counts &Dll tJpea, alkaline phosphatase staining, and basophil counts 
s)Jowed DO nidence ot leukemia or leukemic tendenq. 

Genetic ettecta haTe not been specitical17 studied because ot the 8lllall 
number of people i:arolved. BoweTer, no apparent radiation-induced 
genetic changes have been detected on routine plq'sical examination in 
the first-generation children of exposed parents. 
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The hmatological sumzs continue to show considerable tluctuation 1D 
the year-to-year mean levels of leukocytes in both the exposed and 
unexposed groups. '!be mean leukoqte level ot the exposed group showd. 
a decrease at the 196o Slll'T97 compared to 1959 {no unexposed people were 
examined). The reasons for these f'luctuations are not apparent. At 
five years post-exposure (1959), the exposed people still had mean 
platelet levels 10 to 15~ below those of the unexposed group, but in 
196o the lymphocyte levels tor the first tiae equaled those of the­
unex.posed group. The mean er,ythroCJte levels were slightly lower in 
the exposed people but a general anemic teDdenC7 exists in all 
Marshallese, both exposed and unexposed. The tact that acme ot the 
b.;Lood elements in the exposed group have not yet returned to the 
l!!Vels of the unex.posed group raises the possibility that a residual. 
radiation ettect on the bone marrow persists, but other, not imnediatel.y 
apparent, factors may be imrolved. 

Radiomclide bodz burdens of csl37, 'lzl65 and sr90 were evaluated b7 
measurement in a whole-body counter or b7 estimation trom radiochmical 
an&:qses of the urine. The mean body burdens tor 1959 were: csl3"T : 
0.57 A'~i zu65 = o.44Ac; and sr90 : 6.0.Hc. '1'he 'boCq burdens ot 'l.z!:>5 
and Sr!N continue to rise but at decreasing rates, whereu the ltmll. tor 
csl3"T appears to have reached equilibrium and now to be dill1D1sh1ng. 
I4ttle or none of the body burdens ot the exposed group appear to be 
due to the initial exposure, since at present there is little difference 
between the lnels of the exposed and unexposed populations living on 
P.ongelap Island. This mq be explained b7 the tact that add1 tional 
weapon tests held in the area have deposited a4ditional. fission 
products into the enviroment, and the tact that certain staples ot 
diet are imported and, hence, the people are not living in a "closed 
eurtroment." Comeqwmtl.y, it 111&7 never be possible to equate b~ 
burdens with errriromental contaminations. ID arq ~e, the body 
burdens are now and will be of small significance in terms ot radiation 
hazards. 

JUd&ing b'Oll the Japanese populations being stud1ec:1. b7 the Ataaic Bollb 
CasualtJ' ec-ission at Biroshima and Nagasaki, the next tive ;rears w:lll 
b• the critical period for the deftloplent of leult-1& 1D the 
Marshall.ese. Since 8111•1 uperillents indicate that still other late 
ettects 11&1' occur in man such as premature ageing, shortening ot life 
span, increase in degenerative diseases, genetic challgea, etc., 
continue4 caref'ul. examination ot these populations is 1n order; all 
ettects should be documented and therapeutic procedures instituted. 
wherever possible, should such ettects deTelop. In addition, the 
relation ot the enviromental contamination on RoDgelap to the bo47 
burdens ot radionuclides of the people liTing there, 1.mpertect thoqh 
it is, warrants close stucl1'. 

The United Nations Scientific Committee on the Ettects of Atomic 
Radiations now renews these ,.ear17 SUITe78· 
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