Kenharat revisited - a study in a high fluoride area
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SUMMARY

caries inhibitory effect ofoptimal quondated water IS

wﬁ ocumented. Communities are orten e Pose onaur
a \}/[u fl atedw]terwrt Fc?r}]entex ee r% de optimal
evel 0 The purpose ofthis study was 1o determine
the reIatronshrP hetween enameI fluoride concentration,
and mas Eresse In picograms (pg) and mass
|nanen emic f uon area.
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negative corr atron signiricant at the 10 per cent eveI
\D FT and InFfor DEGF<I
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F h? sign |cant¢n 004) positjve correlation etwee
r?F r? DEGF or a?l thg Buprs and for puplrJIs wrtﬂ
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q(e verskrllenig I&arerveﬁnantfe)wr ? Sskoﬂrerreeeé reken vir
skoliere met MFT>2. en vir skoliere met
DEGF €7 en DEGF >1.

b R el s g

ewe

L ?(Z ussen \DMFET en InF vir

oogs betekehisvo Ie P =0,004 osmewe korrelasre tus-
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DMFT >2.
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INTRODUCTION r51ranrtea onerss gOckerse 1941). The Whrtttgagula

ndemic dental fluorosis or m tIe enam I is rde own ' and o Kenh tri
@Strh Uteéj throu E‘()ut the WO Fn ?P |C f %% i] entrﬁo Water SUepJ) the v T e IS OB
outh A rrca it as een  observed ée

tarned rom hor km romt own
Western, esterna ful regro S of the rov e 0 thEV age e rinking water was ana
Ince, Westgrn and Central F Qate and §

e e, rto E)e i e?strgf e %gr % II:e'rheworrde on-

Egj&grn and Western areas of the Transvaal (Ockersc, nt oft AL I 12 atrrs oo, e
rrnkrn ater .co ect from s gah rﬁ) Its in the
ckerse (1941?]examrned6 to 16-year-old White cm town was o ern our oratory and tne Eorr e con-
ren in the Ke hardt School..Th rtx/ lght oH(h % c] tent ran nf] % \B H water
ren were born an rew |nt art ostly o %rne rom oreho es, Was coI ecte from 13
ns arms in strrct an the fluoride content deter-
uorr econt nto t e rrn t mined T Severa of the chrI ren re orted that

a.I‘ESW IGE%T

er cent
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r the hon eormﬁres
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g'r%@(\slawggrgp nmsrgoﬁh?[ﬁﬁgagho&h JE&S\/tVrIIIC,[SEVGFe U- Tabic I. Composition of the drinking water of Kenhardt*
teyn aan heron (1962) observed that 33 of 81
%Hylg é(tjoureicﬂ ren o SR Lgoig age Ira e B o y
(el et 7 don U
te
o’ nhcon om‘%1 fe teet phnek 2 gt
EL %6 t1 F mities were exa-  faloum 5
mr ed. \iren hrj ental Juor srsb caries Do 3
occurre |ntosec dren wrt a vance ypo Sodiunm 160
p astrc enamel. 5 0
Laéer in 1962 Ke hard ag 2 ain. vrsrte by Jacksor} Eoper il o
10, aongst ot e Ceter %%(tent of  [fon 0
av |s |n to 10-ycar (mj Ite children resr Manganese
nt In Toure rom
O uur an OOI resl ar a. respec « Department of Health . Republic of South Africa. February 23 . 197X,

%/e?

e
Y He re orted% B ofth W lte ¢ fdren and
h}ﬁ oloure chr ren from “Die W oonbuur

ta dental fluorgsis whrIe none ofth 37 children from
<enhar tan DLingIosonreSurt eWasr roh’t anWatteerrngt
e source and T fuorice content ranged from 2610 Table 1. Flooride content of the rinking water otained from fams
3,2 ppm.
T e
ename %t& ge o, fluorass il rres inc- ol Borenofe i
gence %D in 14 to # garo ite S ooI hr At Borehols i
ren w ower born and had been living contrnualyrn Lushof Borehole f
Kenhardt. Noorlgcdacht Cistern 006
fvrcug Borehole 298
MATERIALS AND METHODS parvevl BOTEND e 78
enhardt is a village lpcated |nt eNor hwestern art pandcrnuis Borenole 2
ﬁwt e Cape Provn%ce n #r]e it oS Kalkpuls Rarenole %fﬁ
aver eannua ramn twee 125 an 2. Afs(orrng Borehole 2.8
and the general geologic ormatron 0 th Istrict |so odrspocd Borehole 18
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Table 111 DMFT dislribulion in male and female pupils

DMFT Frequency Cumulative frequency Per cent

<
<
<
n

<

0 7 10 7 to 25.9
1 4 3 1t 13 14,8
2 7 4 IS 17 25.9
3 - 1 IS IS -
4 5 4 23 22 1S.5
5 1 b 24 24 3.7
6 2 4 26 2X 7.4
7 i - 27 2X 3.7
8 - 4 _ 32 -
9 _ 33
12 1 34

Table IV. DFGF distribution in male and female pupils

DFGF Frequency Cumulative frequency Per cent
M F M F M F
21 1%1 ]1§ 1 }g @Cﬁ 28;91
i A
3 9 9 2 gl 3N 5
Table V. Various parameters for the male, female and combined pupils
Parameters Male- Female T
il %
08 £ 008* t 0, -1.4330
IL:Jd U te(F ﬁ%ém 11235%88 i%%%g 12§§1 Jﬁ gzggs -
S i L) gt i 0 oligd
M’; ot (oni) i £ 1 0% & 0
A %% 0y 1% 1
e 1@%5 £a R
152 + 02 153 £ 021
* Mean £ SH
The caries, incidence (DM FT) of each participant w Class I
determmed |n ooc? zSturaI l twb% H%use 8? mout
mlrrors ?n E) ental ental sur eon
I-”Q eeth lost asa res to t aort OSECO
nlta mIS mg gre HOIE In¢lud II'I dete m|n|
DM

diS’[I‘I ution |nt em
In Table | @uortsf meanaS
aan ?l\ggi

g/‘ Class 1l
férg IS Q}Vﬁn ree 0 esse
aden sur eon smg Classifi-
|on as a UI Class IV
hlormal te§th th no evidence of
uorosis. Score (.
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Fig. 1. No fluorosis.

Fig. J. Moderate fluorosis.

The DEGF distribution in male and female pupils is
g/ven in Table IV and the mean DEGF + S.E. In Table

ehfacra surfaces ofte aerIar centraI |r}cﬁors ot
each. pupl ereceane aw ersurryo our
umice n asow

?/ rot tlrn% %r cup, T e teet
ere washed and dried reas, 3 mm In diameter
were demarca ed on the mr?dle third of the crowns of

the incisors means. 0 annulgr adhesrve drscg
5\/ 471 3MC t. Paul Mg The dliscs were urnrse
eIto ensure nqoo margrnal daptation to the Pnder

Ing enamel. E ame specimens were obtained romte
ymeanso an cl etﬁ

er "‘Merwe ¢| a The

emarcated § rac;varea

W pr cedure
etc so tigns were transferred to (P astrc tu S con-
tja\nrn Tota lonic Strenggh Adjustment Butfer 1

ute an equal amount of deionized water.

The test solntrons were analyzed f%r quorrde and caI
cru luoride contetnt Was feterm@lne with
T 96 09 Orion com |nat|on ? e eectroe
cou 0 an Orion M P mv meter. T
s of fluoride In tne etc r%solut 0ns was exPresse
|n prcograms pg). The calcium content was determine

" (TISAB. Orion Research Inc.. Cambridge. MA)

Fig. 2 Mild fluorosis.

Fie. 4. Severe fluorosis.

rn aIr %tts gtﬂ tacrr]tlrJ cSOlrl)thrl enstodrlutergm25 trrpfesevr\]rth
or sandaumrnrum SPNY %@% ?
cate etermrnatrons ere carrie otvvrt
ZeISS. ame at acrﬂtent
atomrcasor tron ectr hotometer em%ss
enamel In ea etch |on was calculated
sumrn&{that human e ame contains 37 per. cent cal-

clum (Rctief et al, 1971) and expresse | mrcrograms

1T o concr s I e el ¢

Unadjusted fluoride concentration (ppm)=
Mass F

Mass Enamel /z
Thﬁ mean and S.E. of the aver ﬁlues for Iert
n%etr rrTr]"rIarr]xerla dg central ncrsoso Pe Indivi ug Were

tne male an rgg]

pupils
?ee O|%p ”ﬂ Pt ? eac% toot Was ¢ culgte

Blopsy de r? Mass enamel (qg)
Density 0 ename X Biopsy area (mm 2)

= Mass enamel (gg)
20,86

*(Carl Zeiss. Oberkochen/Wurlt. Wesl Germany)
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Densr of ena I| 95 Manl and Hodge
L Lt
the male and rf%male chrIdren (Tabic V)

Because of the ste(ep fluoride radrent in th? outermost
ename ‘Brudevol 1956 the mass qf fluoride | |na
sl ol e
ename nH BX fso trorgT rXs ge h
uncontroll evan rane rom ur to
H order to m evar c? [E)ansons etweent
oride con.tent of the centra |sor teeth, the f u?]
fge conce tratrons were correcte ?ggm orm dept
of 10 um (equivalent enamel mass of 208,6 ng).

Tt]atr tical analysis
wrn

ata transformatrons wler
cograms 1o | o%e Mass
Mass ename |n micrograms to log( m ss (InEn)
DMFT to vDMFT

The data were transfo med in orderf s ilize varia-
tion 0 Mmake the ata more nearly fo owa aus-

L L

S
orte f\%
ang |

|n§§grs%f ta]n rpuﬁ]s |rr$\sr \felv? thi sltg 7{
were not sl A étrcanti e trﬂeans of

Ences betwee
g 1tgona%l t(r)ster?? nd InEn h JUSt?ngén ﬁ 5? ﬁi
e Srawés i

Were Gete r m the
sy

mine t e sr
E}una justeg InEn (una justed MFT and
etween the sexes.

Acovanan&leﬁ analysis éSteeI and Torrie, 1960) was 1

t0 test th erences etween exes orl F ad) useg
usin the covariate. The ad uste value
Werg o tam by correcting the un usted nF vaue?

toastandar |zed epth of 10 um uwalent ename

Dol E%Fb ent nB'EGrEhecoarsrse gt?otr'r%”rs't’eeeﬁW%%

Torrre a}cu%ée % Oerena£ e varrggls parrs ot variab eﬁ
an F>1.

S Wi
MEFT> and or puprlswrtﬁ BEGF<1

Table VI. Correlations between DM IT, InF and DEGF

All' pupils DMFT %

r P r p
iIDMETand InF 00532 06838 00549 07539
BUGRSDICRN g v
n 61 )

*Significant correlations

,%na utat ons wer erfor e%%}rzmg the Statisti-

ysrs ystem ret
RESULTS
Of the male ﬂ]u(nrls 59 ger cen ere carre -free and
ger cent uorosis. T eco re
%n mg cergt emﬁ/ﬁswere
a F e n}]el
rre cen |on pm syr
mae an fema ﬁ) nge a
tt ts te daa v
Hn , n n una use sowe
er nces w) n ex orthese aram ters
were o ni |cant a covarra cea srs
t tth covar ate n) was not sr m
3) and that erence |n

eveq
jSJSted be‘twe%e Sexes was a not S| n| |cant t

or 77 correarons etwee ar mete]rs
fyP F and DEGF are given |nT
ollowin srgmfrcant assocratﬂn Wwere estal shed

£ ve corre thﬂ S can at t er_cent
ooy i

DEGF<l: ysr nrfe -0 08 osrtwe
correlatron etw n_in Ffora puprls
and for pupils wit DMFT>2 T le VI).

DISCUSSION

ert ?ne of the 70 odd children in the Kenhardt High
h wee rn and hag been living continya 0¥

n] e Kenpardt %e an trrct were selecte

t“sstu% xteeno these chi Wer a ent In the
ﬁtthe rﬁnﬁm?er wee rom the district. Ap-

roXimately. one- the Fn from tedr nc}
ere boar in mteschool hoste dun&%| ﬁscst}oo

term % re a Eroxrmatew %arsexammeen |?r]rs_g

admitted
represen atwe O the darea as only er cent o

Kenharat children attended other schools

hed nkr water of the district was mainly obtajned

r%n Ies wrh a fluoride con tra mrq {o
to ainwat rcoIIecte e 100

wellin tersrs USed on some, 0 te arms

this sup |n water S s radrcasr 5 p

nto errn a semi-arid region. . [he school

ostels and the |hsc ool areg S p witn the same

rinking water as the village whic ontarns32 ppm F.

The adjustment of InF

0 a standardized depth of
10 yumwas made because th g

|opsy depths ranged from

DMFT >2 DFGF &1 DEGF >1
r p r p r p
-0,0%04 09214 -0,3460  0,0902* 0,12558 04612
LI T
2% 5 %
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b oy sttt ol vl SR £ O 0 Wb A
In this | vestpggtlon cpwever nh da ?erence mpﬁ mcrease Iuorlde taheb mgename | and ﬁwat this

u
or_equivalent bjo weentemae upils
4 3gq fSB]anc] t'heyfe aestubéents(l ) 9 vF\)ras \er\r(aseaslgp]%leated wrthgmarked reduction In dental carles
fot C RGeS K, tor A, study.vias undertaken by Forrest S%%Qatpc(p elate
bjopsy' procedue ysed | (Ste e bignsy, deptns fhe ncigence. F Caries And motd it erencs
the ale and feymae groups A? 8 equent vels, of tlyorie .in the drrnkrng(wt[ £.re or}f
el e ooy G LG i e petel el
V\Ir\eerleyobtarned ort Male: puptis Fespec- fence anrisevent fét*pn ¢ mott) g Was directy Te
ated to e amo nto uoride In tne water. Exa |n

No srg nifican dlfferences lietw%en InF ({t = 140 atrpn of her. results showed that the carles mcrdence in
?7 and InEn.or equrva ent IODSY dep t - 170 children resh dent n'an area co tainin ppm
) respectivel Iy for the Jeft and ri ht maxr layy  fwice as high as.th ecgrres |ncr nee | crdren |vrng
ncrsors of the u I8 nvoIved In this stu ywere ob In an area o?t mwg vs 14 The carie
served. This Js ccor ance with revrous find mg X exRerAence 0 roug p [ OWever,
ene etal. (1 %(?YE dBrscho{feI (1976). Aasende % S erablfl Iower t an { at 0 ren [iving i low
BM report att e mean fluorid concentratlon |uoride (0L - 0,2 ppm F) areas.

sref taken to comparable depths was genera?g

Binder (1973) carried outasurve to determine the ef-
e Odpe]r i hrghe 4 rﬁ!‘es G in Femaes ; fects of r) Iuon e n th n ng water on dental
geste at tprso serveo\ ifference in F concentra- ‘i sanda LOr0SiS values
tlgn could e related G the Jonger pr.crupiive 1 prure chidren resieny hr(h?uon earea1s decreasec{wh?e
h d? I L aclisted erncrdence Huor SIS Increased he |nterreat|on
2?5‘% 5‘# ?/zt eertﬁrgncl% Inmt beetvr\]ree\n se>e<?esa ajsStneotts(r)"f1 rP between ?porld exposure, dental fluorosjs, éon
nificant (t = 123 0.1577) ! ce tratlons of fluoride n surface gnamel obtaine
p= an abrasive IQR rocﬁure and caries experienc
s examrne | En% ava recruits §<ee e gt
The present investigation js basdon the pr npsre tha name fro ar ree tained sl
the vera F con entratron o the brppdfvé ta eves 0 Iuorrag LH?an the e ame1

||c her
right m central Inciso |sa omgw wrt caries experjence. luoro-
ggwex o?xt r uorrée status org tﬂe ent| e dentrtron 0 srrs an %Y[ exp}os re fo H oride in d[rrntnn Water
at |n \ ﬁa This premise |ssup80rte by the experi- ere s|ﬁ/J cantl er in th ehcarres rF g p To
mental work of Aasenden el al gan Richargs el ta|n rther inforntation on the interre at| nships of
a, (9772 Aasenden et al 51973 de[ rmined the fluo- 3 a R]ar% meters, the fstud Was e éen ed_to indi-
nde con entrapon in surface enamel of maxillary cen-  viduals with obvious_ manifestations of dental fluorosrs
tral and later mcrsors and canines of children’ from F eene et al, 1975)t The foun thatt n ena e
three ?ommunrtres IVIng In areas suRglred with differ- uoride concentrations ere sr |cant er In t
ent F levels in the ?nn Ing water. Their study showed fuorosrs group than in the con roI group but that the
that there were difference b?tween the F ¢ ncentra difference” in the mean DM FT scords was not statisti-
tions In the surface engmel o varlous tooth t es but —cally significant.

that the F concentrations of the three too
ith |n a given community d ?fere from those Yh)err DePaoIa et al, (1975) determined the carres experience
omo opg S Teth in anotter c?tmmﬁnrty byare ativel Sin GXQ and surf ot enamel fu%rr e concentra-

constant factor. They concluded that ‘in comparative |na r ero ear-oid pupils living in
tudi son tﬁe effect %fw ter Fuorr ation con%f1 srons se ected #ﬁl rida (? and non? orrdatec? EP eas. ﬁJO

ase the F levels of onlv one tooth De were rl ewaS ex SSE s logc mass F corrected to astan
pllcable fo e generl Fstat% ofac mmunrty This  dardized f daas uare rogt transformation of
V)ESC %)9 Richards et al, (19 %W 0 reporte NIFdS arrle out. An anal TS of the data re-
att orrde content fthe mgx( central Inci- ve | hysr nificant inverse relationship between
rs s CfVO?rerfOf{heﬁate et e e e, g VOME S, oot Ll (70, o
fﬁg,\ﬁr&ug al The other maxriary Teeth from the Same- gnc (IDMFTg and . fluoride ?oncentratron In surface
enamel in a population group living in an endemic fluo-

Feveral attempts have been made to de ermrne the re-  rosis area.
ationsnip between parameters such as aental fluorosis,

carjes incidence and fl or| e content of enameI S In th r nt studv the followin n|f|cant correla
ear| g 6, Bowes ar]aI grﬁy re ortp that thefp t,%nse es%n tﬁu%ra,%et%rop FTg
orre ontent 0 00 Ed en mel from mil were esa lished: weak ne at|ve corre atron

o eArt&eSEmr\]Nas et Joen Bfg?é o #“{Hgttt (p=00502) setueen \/ DNIET and InF T pupils with

mean fluor ecgncentratlon In ename of soun

teeth was higher than that of carious teeth. McClure Astron osrtrve correlatlon (p = 0,0004) between InF
E 948), howeyer, re orted that hep ould not relate dif-  and DEGFE for all the pupils mv(plved ?nd for chrldren
er ncsrn he fluori ecogtento ound and carious Wléh DMFT>2. There saten ency for the caries.|
teet rom the same Individuals to their caries status. cidence to decrease with increased enamel fluoride
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conc ntrat!)on Jn upils with no or mild fIHorosr This
could not be demonstrated for ?pswrt DEGF>1.
Retlef eta 1979) had p&evrous rted that there

n| |c nt s|t|ve OOX %[gatron etween
ﬁﬁ oloured children resident |n
nhardt. T DEGF

oloure urswsmu
more severe t an. in the W?trte chil rePt Et]udre n the
b

gresent mvestr ation, Lit it gtay ex g
E rreér on_.could esaJrs e
O%I A and Ink in pupils wrth moderate and severe

The hr%hh‘ns anrfr(cant Eposrtrve corre]atron 000? 3

etwee for all the pu s was als
Fd for CoI ured children resrdent in Kenhardt

?Retre et al. %
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