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DENTAL CARIES 1IN THE PANAMA CANAL Z0NE!

ROBERT W, CUHAPEN, [R1E, axp OO0, MILLS, M.I.

(yraeied Basaae Wealth Dieprrfoent and DUriversily of Cikeiinats

oy thi= pogser will De veported the vesults of a dental earies survey? earcded ont
vann seebiand it lelvon of the oo Canal Zone, showing rather astonishing alleets
of meieration wmd eontined residenee theee by Amerdean children, Mueh has
Bty written slont the low dneidenee of dental eavies ot tropical natives
living o primitive dicts aml its pasrkead Treerease when white Tour, =alt, =ugar,
anel othier processeel fooeds coe into eommon vee, Sioilar eavies belavior bas
been deseribid for primitive peaple Tivieg st sl latitwdes from equator to pale,
o careiully comiuetl earies sevey has vet been roported, however, to show
ow earivs ineidenee might differ between tropieal amd femperate zone esidents
Liv i wrnder =tinnilay ceonomie aned benleh esmeditions Bt in more cicvilized states,
Nor have any statistie: heen reported 2lhiowing what influenee igration frem
o temperate 1o tropieal elbmate migl Divve g earies prevalence,

I view of the unigque condithons exi=ting in Al Canal Fone, it scemed de-
shenlile to eonapane cades prevalenes there with that exisfing e the tempaerate
oo heornelannd Trene wliiels raost of fhe Canal Fone white residents haed migrated.
The Carsl Zone poguelation offers the oo Lirge mss of white trojical residents
whe bave migrated Ssom the tempersite zone to live in the fropies under general
Bea el eomaditions Dl s good s exist o the hest temperate aone communilies,
Ffliient <anitadion i the Bone aned mlineent populated portions of the Republie
of Pansma keeps 1he ineidetee of malaria and other tropieal diseases dowil to
i nifiezent levels, while e evensand eatber il trapient clinte of the Tsthmns
promictes i el lower incilenee of sespivatory lloess than &= eanud 3 the most
healthful pegions of middle temperate latitndes of Xorth Ameriea, Exeept for
fruite, fresl weeen vopetables, i some tubees, the white Canal Zone residents
eat Toeed importesd from e United States (exeept fresh Deef, which i mainly
ma i oe, at o mueh higher price, from the United States). Wilk 3= produeed
i sl o= ot e Tavge Mindi Drades, v eowes wlieh e been imported
Crost the Unined States and God on ample anounts of neported foods mised ae-
cording to the best seientifie formala,

The Canal Fone therefore offers almest an ideal opportunity: to <tudy the
elfeets of residenee in g tropieal climate, without Taving the direct effeets of

¥ Femeved Sor pubilicwtion Supgast 21, FEL,

P survey Deell wis eomdiesel by e, Cleagpin and was menle poszible by the interested
pasperation sl BrigmilierGenoral A1 O, Sver, Chicf Health Oieer of 1he Pennma Canal,
The senior awtlor's parl N T Mu,h- was sl i;...,.-_-:il_:.lp threosgl an ivitzaiion from the
oz Metmoaial Lalwrstory 1o visit Panwms for the pnarpese of stndyisg the etfects of
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clincite phsewred by oo bigh peevaleoee of infeetious o] parssitic diseases o
catnnen inouesanitated trepdeal areas. Malmddition in the gsual sense s
olvinted Toe v of Tighgmede imported foods, Tato thi= proteeted tropieal area
brsve mootae o et inn= =tz ol sofgrant= Do the United Sates, witl o morked
imeresse in this movensent in the reeent veaes of new loek com=teaetion aod
alefense Toree cxipansion. The Zowe popalation thos offers o chiapee to <tudy the
effevt= of varving perisds of trogieal pesidenee, wind neladles a0 considerable
by of pesple wha laece vesided in e Zone sinee bicth, Close gesar of this
population ness Tor divect and Lol oneomplicated effects of teepieal elinate
ey give information of great Biologie impurtanee,
METHEM S ANTY RESULTS

Fvbwonh populations, where attemdanes b= almost aaiversal, offer e st basis
for regional comparcisan of eavies prevadence, Tle reeent suevey codueted iy
the U 3, Pobdie Plealtly Service s the sehool childzen of same 25 states (1)
previded s valuable vard=tick of caries nddomee, <o we atfemptod te condaet
the Panama Arvew Tean ety sidlae manper, FExamietion wis oiade inoa
regelar dental elaie, using proles, miveor aod goad wdural lighting, Ay
s picions cavity that wondd take the prode ol sappaeet it e position unheld
wits recorled as enziess Tnediviednal reeonds were kopt of the amber of sorions
et e, mnbaer of Gled teetle, aed the nmmber of mis=ing feeth e cach moath
exarnined. Biwee the vegional s=poeet= of the UL 50 Publie Flealth Seviee sumvey
were worked uprondy for the 12013 anel T4 vear eold selool ehildeen 023, 1he present
report will deal anly with the result= alained on {lese aze aeoues o the Caoagd
Lo, Dwoacdhditiom 1o the eagdies pecord o ench oLkl informedion was slao
alntgined a2 to ame, =e%, ree, Bicthplaee, ool dweation of esidenee i the
Canal Zone.

e Tabaler T oavres miven the oot Ahms ol sinend on enrbes neidenes e the € anal
FLoe,  Contvary too tle peevadling beliel o low tropieal ineidenee of caries, the
Arcriean clildeen born e Panane are =cen 9 show o =harple higher cacies
iweidenee than oo ehillnn recently arvived from the Unitsl States. Liltle
clingge i the earies rate takes place during the fics Do yeaes" stav of migrants
to the Canad Hones bt with Jonoer vestdense eavies temds to berome alioost as
al Lewse-Leopn eliilelyen, Native Panstosiian ehiklen exhilat
fl]l:'ﬂﬁ."r = 1'||.1||.|| Caat il':\- M 1!‘. ’.]||,' .‘||]|L|,'|I]';':1|'.". L|1|‘|]| 1||_['r("_

Shnee thie Canal Zote popalation = praetiesliy albarban in charaetior, = enfes
ineidetee <leneld Be eonapared with tleat of arlan vesident= of the United Siates.
I the =tidx of MAalks (20, there was shown o =trang ltitade grolieel o eardes
previlenee within the United 8 e with o stemds noetlowened fnerease 3neaeies

preevcadent o in Ca

Fote Trome slengt 2.7 [prer ot by ol 321 |-|}'|'.'I r-tali] se-hieaal 1:-”.'-\.'.--:! i 1l Ol States
citivs Lo 3.9 in eities of e serthernos <tates. Bl o muajorily of reeent
gt 1o the Canal Ao were Dermedy resilents of worihern states the saries
rites here veportead Tor ehildzen sesiding less tlan one vear in the one are not
syplicant Iv dhifferent Trovn those of sehool chibdeen of =tdlae nges o their states
af arigin,  Hates Tor negre <chool chilibren in the United States always wverage
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sliehily lower th=n for the white, Just a2 3 seon here inosomparing {he native
1
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carics aetivite, constituting there 2 bealth problem even pore sevore than s

T manians - wis



;’{r'

LW ECTATIN AND @ AL MITLE

creonntesed in the maldle temperade cegions where caries Tod always been con-
sidered 1o be gt is oworst. Uhere exdst vorions possible and prolally reasons
fog theis i Cunal Zome vate, womong whiel leadd B Bated water supply, dictary
fnaeberqies of vitamin snd minerals, and e debilitating efTect of the tropiceal
eliare itsell, Bl of these deserces careial eonsideration,

Total Tardieess aned Toaeioe content of deioking watees Jave Teen <bown ta
bue inversely related to egvies provadetee inocity populations of e niled Stotes
P9, Caries eates tend to Dae 34 t0 30 per cont bigler in ehildren ing waler
frorm anefaee conrees (rivers aod kkes) han ecbifdeen denking well water, with
a rather clear verse welation=hip Between total Tarcdness and earies i e,
The entive Canal Zone water supply 5 token from Gatan Lake ol poeersees
a totsl Baniness les than 30 parts poer million s ealeinm earhonate,  Eere
e one guesille cansative Getor in the serions earies silulion eyi=inge
the o Flueseide addition to cliinking water o= been shown toadimini=hoor
prevent earies i rats e on eariveproducing diets (33, while bvean popudations=
=it btk water al ]ﬁgh flaaemriiee eortent exhilad o earies rmtes,  Saturul
drinking waters gl i Hiorise ave always of figh total hardness, hawrver, =o
it i paat eleny whicls Tetar is rosponsible Boe e Sesened cavies prevadenee, 1
wonthl seem wise 1o consider erensing the farine comgent or toal andness
tor betlad of 1he Cangl Fone water =upple, The simation in the Canal Zone
Sl ""'“l'l":"":il'h\ 1 that i thae (Cioetnnadi h'|1"!|'|l-r|l:||il.‘l1'| cli=tries, whare the
cenwral varies rate for 12 Tammnrold sehool hoys s 822 while in Xorwom] o cily
of e 30000 entirele soeronmded T and sontimons with Cineinmati) te mite
is ondy A Cleinmati oees water Trom the Ohie river with o total Tarduess
of 100 g, while Xorweommd s well water with 2 barduess o 383 o,

Ple eronnd fraeton possibly vesponeilibe fosmme degree fee the Tigh earies 2te
in the Canal Zone b dictary inadeguaey in vitamins and minerals. Heavy
tropiend painfall foe 10 moonthe of the vear tonds to leach ot of The =odl salubile
formanie matedals and o resalt I vegetables with imadeguale anenmts of
val

cinm aned plospliorons, We gurselves andertook e ~tndies aleng thi= line,
Taur werely mention this pssilile Tasis fur The setions earies sintion in Canal

Fomwe re=ident= Wil remaed 1 vitamin edefivieney we do have pusitnoe evidenee

at Dol Theguivesents Tar the vitonin 13 eamples G paetienbar thasmin aned
praetbenie aeid) Tove secently Teen shown to be sharply Bighwy per meam of
foesd for amimale kept in tropiend warmtle thean foe these kept st 637001, (4,
Prectiminney =tidies in Panamn bave indieatee oo wides prel thinemin deficiomey
T esi=t there o peogle ving on nalive Tomls, Rative-pgrown m

ats ek amimal
prosdizet= e 1o e el poorer sousees of vitiming tha clis smilar femperate
aone prosliet= Propiesl resident= thas Tues a doubde hanedivapy n Todaslid emeid
vitsmin requirement but Jowercd availability for the 13 fmetions, Paseunanian
resbelenets ol Ul O] Zone by msinly nntive meads, while dmesieans ase pative
ool snd Ameriean processeed meat products of all kinds, Sinee earies i= worse
i Poreebor Aanerieans than in Panamanian ehibdeen, however, the B delicieney
of nutive wends eannod be o Taetor of magor ii'|'|"|(|l'l:|!11'l' in the earies sitnontion,

The tropieal climate el may play o considerable part by enasing wirdespread
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undernutrition and & lowered level of general vitality in the population.  Such
debility arises from two different phases of climatie effects.  One has to do with
the above-mentioned inerease of vitamin requirement faced by people or animals
ving in tropical heat, together with a lowered availability of at least the B
complex vitaming from animal product sourees.  The other depends upon the
enforced lowering of general tizsue combustion level, as greater difficulty of heat
loss is eneountered by the body.  With this lowered combustion level goes slower
growtly, retarded develapment, and a lowered resistance to infection. A reccnt
beight-weight survey of the Zone school children (5) has shown a propressive
growth impairment of American childeen as their tropical residenee extends
beyond one vear. Work on experimenial animals has shown this debilitating
eficet of heat 1o persist even when all vitamins are given in entirely adequate
amennts and with diets of optineal constitution. It may therefore be that tropi-
cal malnntrition, from the beat itself, may be a factor of zome i pottamed: in
the caries picture of the Canal Zone,

BUAINMARY

Proam the data presented it bs evident that a serfous carfes situation exists in
in the Canal Zone,  Cavies rates in the Xone are sharply and significantly higher
than in mest parts of nosthern United State: where it has |,:|:-_c:"|;3'|_]:,' heen cone
sidered te be at its worst, It 3s significantly worse in American children born
in the Zone than in those miprating there from the United States.

Among possible causative factors in the situation, drinking water composition
shoukl be given fivst place.  Caries rates are highest i those American cities
deriving their water supply from river or lake sourees, sueh water being low in
Both total lanlbess and fluorine content. The fred that the water supply for
the Canal Zone &= taken entively from Gatun Lake may thus be of signifieance,
Oidy in certain northern cities using civer or laks water (Cineinnati, Milwankee,
Portland, Me) docz the earies rate rise as high as s here reported for
the Canal Zone,

Dizeusslon i al=a offered of the possible part vitamin and mineral defiviencies
in ford may play in the Zone earics situation, and also the pos=ible role of tropical
dolility fron the heat itself,
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