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MEDICAL STATUS OF ROJIJELAP·PEOPLE 

FIVE YF.ARS AFl'.ER EXPOSURE TO 1'ALLOt1.r RADIATIOB 

b,r 
Robert A. Conard, . M.D. 

In March 1959 the regular ammeJ medical survq was carried 
out on tbe Bongelap people who bad receiTitd tbe heaviest e2:p0sure to 
radioactive :rallout :rive ,ea.rs preTiousq 1D tbe acci&mt Yhich occurred 
:rollowing the experimental. detonation o:r a rmclea.r weapon. 

The ena1nations were conducted on RoDgelap Island to Yhich 
the people lBd. returned 1D ~ 1957. On. their return, th.,- were ac­
compan1 ed b7 aa eq~ large group o:r UDexpoaed relatives. Thia latter 
group has served as a cQllpB.rison population tor the medical studies. 
The Bav.r kindly f'aruished a.u IS~ :ror the swvq. 

These azmtal nne;rs are carried out under the direction ot 
Brookhaven llational. Laborator;r and sponsored bJ' the .A.tcmic Energy Coa­
aissioa with the support ot the 1'.rwst ~ ot tbe Pacific IslaDds, 
the Department o:r Defense, and otl:ler goYetiWD.tal agencies. A team ot 
20 pb;ysiciaaa, scientists, aad teclmicia.Ds, special1sta 1D the :rield 
ot racliation Mdicine, carried out the swtq on Bongelap Islan4. 

On. arrival. of tlle team at Ronge.lap there was scae question 
1D the Jl1Dds of scme ot the people as to the necessity' o:r laving fm'­
ther ena1nations. ObJections to the e2BPfnat1ons w.re a1nl7 directed 
toward their dial.ilte ot the bJ.ood 8811pliDg. It wa also eri.dent tlat 
the need :ror the e'JIUD1 nations created acme concern 1D the lliD4s o:r the 
peopl.e about their heal.th status. Some also were concerned about tbe 
ra.clioJ.olical. aatety' o:r their food &114 water :tor cmasumption. !rhe people 
wre reuwred tlat their health vaa ~ good aucl their tood aza4 
water aa:te :ror cODSUmption, and the i:lrport&llce o:r continued .,...,nations 
and treat.ent 1D order to bel.p 1naure their continued good bealth vas 
stressed. These e:zpl•DBtions appeared to alleT1ate their tears and 
the people cooperated extremeq well w1 th the •dical team. 1D e&rl"1iDg 
out the en•1nat1ons. 
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The eJCBminations included mdical histories, complete pb;ysical 
enm1nations, and blood and other labora"tor'1' enmnations. In addition 
spectographs ot gamm ray activi't7 were obtained tram individuals :measured 
in a steel room and tram radiochemical anal.7sis ot urine samples in order 
to determine their bo~ burdens ot radionuclide&. ~es ot the data 
are not complete and those data referring to this recent 8Ur'Ve1' must be 
considered as prel1m1naey in nature. In con.juDction with the epmiMticns, 
considerable medical and dental treatment Qt the people was carried out 
to the extent possible under field conditions. 

Following the accident, the Rongelapese lad shown signs ot 
significant exposure to radiation such as short-lived loss ot appetite, 
nausea, vomiting, depression ot their blood-torld.Dg tissues, Jlllltiple 
barns ot the skin f'rom beta exposure and internal. absorption ot fission 
products. 

Findings ot the pa.st surve1'B reTe&led tat the people bave 
recovered trom the acute e:f':fects ot their radiation. exposure. Ro 
diseases, illnesses or deaths have occurred which could be directly 
related to their radiation exposure. ~ incidence o'f all diseases 
noted has been about the same in both the exposed and unexposed control 
groups eJCBD11ned. The general pb;vaical condition o'f both exposed and 
unexposed people on the island appeared good and their nutritional 
status was satis:tactory. n.ir1ng the pa.st ,..r one dee.th occurred in 
a 35 year-old an, bring1ng the total deaths in the exposed group to 3 
tor the ti ve year period. This represents a dee.th rate about equal to 
that ot the Marshall Islands as a whole (about 7 deaths per lOOO 
population per ;year). 

Findings, previously reported, which were interpreted as 
suggestive ot a slight lag in growth and developlent ot the children 
during the first tew ,-ears after exposure are being re-eval.uated on 
the basis ot more emct age data obtained. Oil the past BUl"veJ'• The 
results ot this evaluation are not CCllPlete enough to make arq state­
ments at present. 

One case ot cancer (OY&rian) developecl in a 6l. ;rear-old 
temal.e during the pa.st year, the first case o't caacer noted in either 
the exposed or unexposed popul.atio118. '!'here is no reason to believe 
that this cancer is related to radiation ettect. 

Fert1lit7 does not appear to lave been attected since the 
birth rate has been higher in the exposed than ill the unexposed Mar­
sballese. A sa1e11hat increased prevalence ot Jliscarr1ages and still­
births has been noted in the exposed group, but due to pe.uci't7 ot 
vital statistics on the Marshalleae and the sail number ot people 
iuvolved, no statistical analysis is possible. 
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Recovery of the b1ood-torm1Dg tissues is judged ~ 
complete according to studies ot the peripberal. blood counts. A 
possib1e exception is seen in the b1ood platelets which are slightlJr 
be1ow the l.evels 1n the unexposed group but still within the nol'ml. 
range. There is no evidence ot ezq untoward ettect associated with 
this f'1nd1ng. · 

'l'he beta burns ot the sk1D beaJ.ed rapi~ dur1Dg the first 
tew llOl1tbs af'ter eJq>Osure. In l2 cases there relB1D slight scarring 
ot the akin and pigment change at the tormr site ot deeper burns. 
BoweTer, no evidence ot 8ZlJ' cancerous cl::ange in these scars is noted. 
In those that 1ost hair, regrowth ot norml hair -.a complete 'b7 six 
months after exposure. 

Ver-T little is known about late e:ttects at radiation in Jm-.n 
beings. Increased incidence of leukem:l.a in the exposed Japanese people 
has been noted and, in an1maJ studies, the tollow1ng late ~ects ot 
radiation •Y result: lite shorteniDg, premature agf.Dg, 1ncrease iD 
degenerative diseases, increased incidence ot •J1gmmc1es, opacities 
ot the lens ot the eyes, and genetic changes. The Jla'shal.lese have 
been carefUJ.ly eDmined tor evidences ot such changes, but none have 
been seen. Badiation-induced leukemia is kDovn to appear relativel.7 
soon atter exposure and other tnes ot mJtgmmcy at later times. 
Therefore, continued enm1 natiOllS are essential in order to detect and, 
it possib1e, treat such effects sbould they deYelop. 

The radioactive fission procblcts tlat bad been absorbed iD­
te~ by the Rongelap people were neYer sutt:t.cient iD SB>UDt to 
result in acute effects. These radioactive •teriala were e::rcreted 
rapidJ.1' during the t:trst six mouths a:rter aposure. The island ot 
Rougelap rem-ins s~ radioactivel.7 contmrfnated bat caret'ul sur­
veys shoved the island to be sa:f'e tor ha.bi tation by the sumer ot 1957 
when the people were returned to Rongelap. studies ot the 'boq burdens 
ot radioactive 11Bterials in tl:lese people is an illport&llt pa.rt ot the 
ll8Clical surveys. A 2J. ton steel roc11 With TerJ' sensitive radiation 
detecting equipaeut has been used in the past 2 amwal am ve79 at 
Rongelap to deten.ine the ~ burdeils ot racliomtclides. In addition 
mmerou ur1ue s&11ples have been ~ tar radioactivity. The 
resulta ot these stud:l.es show tbat there has been an iDcreaae in boq 
burdens, principal.ly of Cesiuml37, ztnc65 and strontiu.90, since their 
return to Bougelap. About the same lne:Ls ot these isotopes bave been 
noted in those exposed and unexposed. 
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During the :first 8 months a:rter their return to Rongelap 
their ~ burdens ot Cesium137 are estimated to have increased b,­
tac~s up to 100 (resulting 1n a mean body burden ot 0 .681"!); 
Zinc 5 is estimated to bave shown a concamitant increase {mean~ 
burden of O. 36tcc) • Strontium90 shoved about a twenty-told increased 
rate of excretion 1n the urine. ~one ~le ot bone is available 
for estillating the ~ burden ot Strontiua90. This 1s from a 
Rongelap man who died in April 1958 {Dine months after lJis return 
to Rongelap) which showed 3.6t'~c/sr90 /p Calcium. (Strontium units). 
On the basis of North American Clata it is expected tlat the values 
for children would be higher. 

Based on pre11m1naey w.J.yais of data :t'rom. the &)st recent 
sw teJ period, 8 to 20 months af'ter retum to Bongelap, it appears 
that the people have begun to attain au equilibrium with their 11~ 
contamna.ted enviromnent. The Cesiu.137 levels appear to be slightly 
lower than the year before, while tbe Z1nc65 las 1.Dcreased all~. 
The Strontiumr90 analyses, untortumt~, are not a'9&1lable ,et. The 
boq burdens estimted above are far below the -~-m permissible 
levels; Cesiuml-37 is about 2fl, ot the MPL, and Z1n;5 l~ ot the MPL. 

In SUllllLrJ', a medical. surve7 of the Marsl:allese people in 
March 1959, five years ai"ter e2PC)sure to tall.out radiation, shoved 
that tbe people lad recovered traa the acute effects ot their radiation 
exposure and appeared to be generaJ.l7 in good health. The follow1ng 
specific statements can be made 1n regard to their radiation heal.th 
status: 

1. lfo 11.l.nesses or diseases were toUD.d that could be 
direct17 associated with acute radiation ettects. 

2. One case ot cancer and three deaths lave occurred, but 
With no direct relation to radiation e:rtects. 

3. Fertillt7 does not appear to lave been attected. The 
incidence of miscarriages and stillbirths appears to be samewbat 
higher tban in the une:xposed Mars:balJ.ese, but a deficiency ot vi ta1 
statistics precludes def'iJlite conclusions as to whether or not this 
is a radiation ettect. 

4. Suggestive evidence ot slight lag in growth and devel­
oiaent ot aposed cl:lildren noted previousl.7 is being re-evaluated on 
the 1asis ot better age aata obta1De4 during the past surve7. 

5. Blood platelet levels are w.1 thin the norm.l range but 
scaewtat below tl:Bt for the unexposed population. 
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6. Only 12 cases show residual changes in the skin from 
beta burns. None show 8.DY' evidence ot cancerous change. 

7. Possible late etf'ects of' radiation such as shortening 
of' llf'e span, premature aging, increased iacidence of leukemia and 
malignancies, increased incidence of' degenerative diseases, opacities 
of' tbe lens of' the eyes, and genetic changes have not been observed. 

8. The original body burdens of' internally absorbed fission 
prodllcts appears to be too low to have prodllced any acute or long­
term ettects. 

9. The return of' the people to the slightly' contam1nated 
is~d of' Rongelap bas caused some increase in body burdens ot Cesiuml37, 
Zinc 5 and Strontium.90. However, the levels are f'ar below the accepted 
W-x1DPDD permissible dose and it is not believed any untoward ettects 
will result. 

In view of' the lim:lted knowledge of the late ettects of 
radiation in human beings, it is considered essential that medical 
surveys of' the Rongelap people continue to be carried out in order 
to detect and treat immediately &Dy' possible further effects of' 
radiation that might deve1op. Tbough body burdens ot radioactive 
isotopes are well below the accepted permissible dose levels and no 
further significant increase in these burdens is anticipated, a close 
check on these levels dllring future medica1 surveys is indicated. 

SIGNED: 

Robert A. Conard, M.D. 
Head, Marshall Island Medica1 Surveys 
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