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JL cross-sectional study of the prevalence of 

dental fluorosis emong Nazar eath Migb ~chool stu~ent 

population and ~e t erm in a tion of th e concentra tion of 

fluor i de in tne wa t er 3upoly of t he to~rn was c arried 

out in June 1986 . Of the 1+092 9 th , l Oth and 11th 

srades s t udent i,opulation 1 023 (2')%) students '!Jere 

selected f o r den t a l examinat ion and int ervi ew by the 

proc ess of random sampling method using t a bl e of ran dom 

numbers . Out of the 1023 s tud en t s , 821 (80 . 3%) responded 

to t~e s t udy. Of the 821 , 334 (40 . 7%) are born i n 

~Iazareath , 58 (7.1%) are b orn in ':ionji , Koka , lolenchiti 

and Hetehar a snd the remaining 429 students (52 . 2%) are 

born in othe r o l aces Rn~ a rr i v ed to live in Nazareath 

a t d i ffe r ent year of their ages. The prevalence of 

dental fluoro Gis a~ong the High School student population 

is found to be 38 . 2% with no s tatistic a lly s ignifican t 

diffe r enc e betwe en the ma l es (36 . 9%) and femal es ( 40 . 9%) 

(x
2 = 0 . 77 , x

2 
95 ( 1 d. f) = 3.84 , x

2 
99 (1 d.f) = 6 .63, 

P ", 0 . 01 , P 0 . 05) . i.nd th e preva l enc e among those born 

and brought up in ~azRr eath is 69 . 1% with significant 

difference when comna r ed to thos e who hav e come to live 

in Nazareath at diffe r en t times of t heir age 

(x
2 

= 232 . 19, x2 99 ( ) d . £) = 11.34 , (p < 0 : 01) . There i s 

also sta tistically significant difference among th e 

differen~ eg e groups with the young er age gr oups the 

percent being high (x
2 

= Yf . 22 , x
2 

99 (~ d . fJ = 13 . 27 , P <0 . 01 ) . 
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Water samples from thr ee functioning sou rc es of 

water SuoJply for trle to',1n ( g wells junction- main 

suppliers of t he town for th e last 23 year s , Deke- Hadi 

and High way \l; ells - recently dug or on us e tV10 wells , 

1983, 1984 r espectively) ar e also analysed and the 

results indicate high fluoride l evel (5.30, 1.32, and 

1.16mg/litre of wa t e r , respec t ive l y . 

Thus th e re is an assoc i at i on betwe e n t he 

flu oride cont en t of the water su~)ply and the prevalence 

of dental fluorosis in those that are born and brought 

up in Nazarea th and those tha t have arrived t o Nazareath 

at an ea r l i e r age of th eir life . 



1. INTRODliCT IOll 

1 . 1. Bac kgro und Information 

A c ross-sectional study of the prevalence of dental 

fluorosis among Nazareath High School student populat ion 

and determination of the concentration of fluoride in the 

water supply of the toan was carried out in June 1926 . 

Nazareath is t h e capital t own of Yerer-Kereyu Awraja 

located in Shoa Region at 100kms Eas t of Addis Ababa on 

the main road to Hararge Region . I t is within the Rif t 

Valley ( l ow land) area at an altitude of 1664 mete r s . 

Nazareath is one of th e modern towns in Et hiopia with 

warm weather all the year round , and a wa r m windy 

weather during the summe r time. It had yearly maximum 

mean t emperatur e of 28 . 8°c and 28.2
0

C for the year 1984 , 

and 1985 respec t ively; and total rainfall of 504.9 and 

787.0mm (tab l e 31. 

Accordin c to the 1984 National census , Nazareath 

has 76 , 284 inhabitants . Being the meeting center for 

the roads that connect Assab , ila r arge , Arsi and Bale , it 

is a fast growing commercial town . I t is also the neares t 

recreational c ent.er for many of the State Farms empl oyees 

of middle Awash. There are a number of thermal springs 

around the town. Sodere , the well - known National 

recreational cent er is located at 18kms Sout h-Eas t of 

Nazareath . Many people come to these recreational centers 

from allover the country , mostly from Addis Ababa , 

J 
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esp eci a lly during th e ramy season for recreation a nd to 

seek medical treatm en t fro m the the rmal waters. Many of 

the Nationa l seminar s are also h eld in Nazareath tow n . 

1 . 2 . Water Supply 

At the time of es t ablishment of t he town (1926) , 

there wa s no system of wat er supp l y in Nazareath . 

Peopl e were using wha t ev er wate r sour ce was availab l e 

a r ound th e town (rivers , p onds , rainwater ) . Many people 

were transportin g wate r from the Awash river on donkeys 

and/or car. Some people we re earning t heir l iving by 

selling water from Awash river at 10 Birr p er 200 l i t res 

Soon af ter the estab lish ment 

o f the town , th e Ethio- French Rail- way Authority ins t alled 

pipe wa ter sU~l p ly for i ts employees directly from Awash 

river . Th e water was untr ea ted and it was limited t o 

the Rail - way Autho r ity employees a nd their fami li es . 

In 1943 the municipality o f th e town started the water 

supply for the town from one hand- dug well a nd on e 

dri l led- well at th e boarder of Awash river . The water was 

pip ed into a reservoir and was di s t ri but ed from public 

wat er distribution c en ter. In 1963/64 , t he r esponsibili ty 

of supplying the town with wate r was tak en by th e Ethiopian 

Electric Li ght Power Authori ty . Seven a dditiona l wells 

wer e drilled at the boarder of Awash river , one more modern 

reservoir construct e d and modern pipe system was insta lled 

during this time . It must be at around this t im e that many 

J 
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of the inhabitants of th e town had the accessibility to 

pip ed water supp ly system from the nine deep wells; 

eventhough what percentage of the inhabitants had the 

accessibility is not known. 

In 1983 , the water supply and Sewerage Authority 

for Urban towns took- ov er the responsibility of supplying 

the town with drinking water. This Authority drilled one 

more well at about 4 kms. North of th e town. The present 

water supply system therefore depends on ten wells; and 

according to the information released from the responsible 

agenc y there is almost 100% coverage, eventhough there is 

shortage of water during sometimes in the year. To 

overcome this shortage of water, efforts are being made 

by the water supply and Sewerage Authority , Th e High Way 

well which WAS not on use befor e , has recently (1984) 

started functioning. It supplies the Tractor Factory and 

its employees . 

1.3. Location of the Study Ar eas 

Nazareath is located in an area of about 100 sq.kms. 

on a flat sandy area surr ounded by small hills. There are 

tW B High Schools in the town, Gelawdious Comperhensive 

High School and St. Joseph High School , from which the 

sample population of this study is taken . Both High Schools 

are located within the town (see ~ppendix No .1) and both 

have same supply system as that of the town. The main 

suppliers of water for the town a r e the nine wells and 
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are located at th e boarder of Awash river about 1 2kms. 

South West of the town. Th e recently du g , Deke-Hadi 

well (1983) is located about 4kms. No rth of the town and 

th e High-way well (1984) is within t he town (see 

appendix No. 1 ) 

1.4 . The Study Subject 

The need for the provision of potable water for 

a ll c itizens in the world is one of the e i g~t essential 

c omponents of Primary Health Care Programme. Many of 

the rura l and Urban inhabitants in developing countries 

of vlhi oh Ethiopia is not an exc eption do not hav e potable 

\Va t er . They tiS e rivers, lakes and ponds for th eir water 

stlppl y source for drinking , cooking and washing purposes. 

Even these sources are no t ava ilable in adequate quantity 

n ear their living area. These communi ties also lack proper 

excreta and waste disposa l system . They dispose of t heir 

excreta and other wastes into th e open field around their 

living areas and when rain falls ; these wastes , heavily 

loaded with pathogenic organisms are washed into their 

unpr ote. ted water sourc es. The water sourc e s in such 

communiti es , therefore, are the main s ourc e for many of 

the pathogenic microorganisms, which a r e the causes for 

many of the ill-healths of hurnanbeing . The contaminants 

are bacteriological or other pathogenic bi ological agents 

and priorl t y is given to safegaurding the water sources 

from th ese contaminants. 
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However , ser ious health problems a r e r ecently being 

observ ed a s a r esult of consumption of drinking water that 

con tain high c oncent ration of chemicals from certain 

industries such as mining and smelting or from agricultural 

practices and mal - practices (eg . the use and misuse of 

nitra tes and other chemicals as fertilizers) or natural 

r esourc es (eg. iron, fluoride) usually from deep well water 

8 ou~o e~ (2 ,3,). Honitoring and assessment of these chemi cal s 

in water , air , food and in soil (in general in the whole 

environment) and identifying th e diseases c aused by 

consumption of these chemicals at high concentration l evel ; 

and at what level they can be useful to the hea lth of man 

a r e therefore becoming very important issues of 

epidemiological investigations. Resul ts tha t can be 

obtained from these investiga tions are extr emely important 

for the application of control measures of th e diseases 

that may be c eused by th e handling and consumption of these 

chemicals; and safe use of these chemical s . For this 

reason , the international; p rogramme on chemical safety , 

a coopera t ive activity of ~ iHO, International Labour Office 

and the United llations Envi ronmental Programme hav e been 

c r ea t ed recently. This programm e i s concerned with health 

hazards that can r esult from exposure to these chemicals (4). 

Gu i deline values (concentration of th e chemical in water 

a t which no significant risk to the h ea lth of the consumer 

could occur) are issued by ,/HO since 1970/71 (2). A number 

of health rela t e d inorganic and organic chemicals 
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(9 inorganic a~d 15 organic chemicals) a re nonsidered in 

the guidelines for drinking water quali t y (2). 

Fluoride, which is the focus of this study, is 

considered as one of the h eal th relat e d inorganic chemical 

constituents of water . 

1. 4 .1. The occurence of fluoride (fluorina) 

Fluorine is one of t he most active e l ectro negative 

hologens , which is rarely ~ound free in nature in the 

e l emental form. It is found in the combin ed forms as 

fluoride representing abo u t 0 . 06-0.09% of the earth's 

crus t, and stands 17 t h in tho frequency of occurence of 

the e l ements of the earth's crust (2,3 , 6 ,7 , 9) . It is 

found in significant amoun t in volcanic rocks and sal t 

deposita of marine origin, and as trace ~lement in 

p l ants , food stuffs and water. . It is also added to 

toothp<lstes, vi tamines an" other pharmac euti,c a l products. 

It i s also found in th e ai r emited from i ndustries of 

gaseous wastes , dusts of fluoride c on t ain ing _soils, 

burning of coal fires in popula t ed a r eas an do- from gases 

released in areas of volcanic ac tivi t y (2 , 6 , 7). 

Fluoride is found in abundance in the s<o il , but most 

of it is firmly at t ached to other chemicals in th e soil. 

Its presence as free fluoride ions is dependent on th e 

a cidity of th e s oil, natural solubility of its compounds 

and the amount of wa ter present in the soil. Its 

concentration i ncreases with the depth of t he soil. 
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Superficial soil usually hav e lower fluoride cont ent 

than deep soil ( 6 , 7). It is mos t commonly f ound as 

fluoride or fluospar (e a F2) compound . This compound may 

cont a in up to 49% of fluorid e and pr·oduc e s hi " h fluorid e 

v a lu e of the rock. Th e mineral a patit e , a compound wh ic h 

ha v e long b een r ecogniz ed to con t ain high fluor ide 

conc en tra tion (up to 13, 500-26 , 000 ppM) is wide l y distributed 

in all igneous rocks ( 6) . Bec a use fluorid e is present widely 

in the soil of the earth' s surfa ce and in th e atmosphere , 

all waters containing va r y ing conc entra tion of fluori de . 

Sea wat er has relativ e ly hi gh fluorid e cont en t (1. 0-1.4mg p er 

litre ). This fluor i d e is brough t into th e s ea by the rivers 

from the diff eren t mo untainous soils . Rivers and l&k ~F 

usua lly ha v e fl uoride cont ent of below 0 . 5mg p er litr e , but 

in some superficial wa t e r sourc es ( r i vers and l akes) hi gh 

fluori de conc entra tion have b een r ecord ed . Lake Nakuru i n 

the Rift Valley in Kenya bas th e highes t fluorid e 

concentration recorded ( 2800mg per litre ) an d in th e Unit ed 

Republic of Tanzania fluorid e c on c entra tion r ecord e d of up 

to 95mg per litre have b een found in sup erf i c ial wa t ers(6,7) . 

Ground wat e r may have high c ont en t of fl uo ri de , 

d e p ending on th e geological condition of the bed of th e 

wa t e r. ~at er in geo lo gic a l d eposites of marin e origin have 

high fluoride content. Ther ma l waters associated with 

vohanic acti vi ti es a l so have high fluorid e l ev el ( 3-6mg per 

Ii tr e) . Th " rmal waters are usually us e d for me dicina l and 

not for drinking purposes . Exampl es of geographical belt, 
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that a re of geological deposit of marine origin, are th e 

b elt from Syria to Jor dan , Bgypt , Libyan Arab Jamahireya , 

and from ~lgBri a t o Morocco , and th e Rift Valley from 

Sudan through Ethiopia to Kenya. Another b e l t stretc hes 

from Turkey t hrough Iraq , th e Islamic Republic of Iran , 

and Afghanistan to India Northe rn Thailand and China. 

Similar areas ar e a l so found in America , Japan and 

China (6 , 7). 

There a r e indications tha t the r e is a r elati onship 

be t ween th e fluoride cont ent of Vla t er and/or s oil of an 

a rea and the fluorid e cont ent of tho pllAnts and vegetab l es 

cultiva t ed in tha t area . Vegetables an d fruit s usually have 

l ow fluoride content ( O. 1 - O. 4mg per kg) and are of littl e 

concern in the prevention of dental and bon e fluorosis. 

Cer eals have hi gh f l uoride content (2 . 0mg pe r kg) , barely 

a nd ric e (2 .lr\g per kg) wh en proc essed ir_ un fluorid a t ed 

water and when pr ocessed in fluoridat ed water 4 . 3 and 

6 .4 mg pe r kg r espectively ( 4) . Tea l eaves and fish 

products (canned fish) also have h igh fluoride conten t 

( 1, 4 , 5 , 23) • 

The main sources of fluorid E to man are the r e fore ; 

1. ivater 

2. C ert a in edib l e marine animals 

3. Some sp ecies of vege t ab l es (cabbage , c a rrot, 

onion) 

4 . Cert a in industrial proc esses 

5 . Dusts in certa in parts of the wor l d (4) . 
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But , many of th e healU, e ffects of fluoride to man 

corne as the result of inj cstion of w3 t ~r with high fluorid e 

content. This bowever , depends on: 

1. The fluoride l eve l of the w~ t er 

2. The age of the conSUi1ler 

3 . The climatic condition of th e area 

4 . The dietary habit of t he community 

5. The so c io - economic condition And a ccessibility of 

the person to the water (6 , 7) 

6 . The duration of exposure to the h i gh fluoride wat er . 

1.4.2 . absorption o f Fl u orid", 

The prese~t know l edge we hav e about the absor pt ion of 

fluoride i s based on the findings obtained from animal 

experiments and observations in the fie l d investigations in 

man . Accord in g to t hese findin gs fluori de is a bs orbed from 

th e gastrointestinal tract mainl:- from the stomach (4 , 5) . 

Other rout es of absorp tion are t hrough tbe skin and the 

lungs. Tbe fluorid e fro m the absorption site of th e 

stomac h Rod th e lungs is rapid and compl e t e , if it is fro m 

so l uble fluoride co mp oun ds . Fluoride from water , 

bever ages , wines a n d mine r a ls a r e compl e tely and r ap i dly 

absorbed from these situs ( 2 , 6 , 7 , 9) . ~bsorption of fluoride 

from mi l k , and t ea is somewhat l ess than that of water 

f luoride. Tb e absorp tion of fluorid e f r om food s tuffs 

differs from food to food ; generally this depends on the 

solubility of the inorganic compound in t he die t and the 
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c alcium content of th e di 9 t. Calcium phosphates , calcium 

carbonates , &nd aluminium compounds markedly reduce 

fluorid e absorption when gdd ed into th~ food stuff. These 

compounds are less soluble , 3ud when fluorid e is a ttach ed 

to less soluble forms , it is less absorbed ~nd its excretion 

in the f aeces increases . Soluble fluoride co~pounds are 

r eadi l y absorbed in normal di et . In some experimental 

a nima l s (ra t) incr eased fa t int ak e in the diet is observed 

to increase fluorid e ubsorption . Fresh green vegetab l es and 

Ascorbic acid intake in food "re observed to decrease 

fluoride absorption (6,14). 

1.4.3. Distribution a nd excr e t ion o f fluoride 

The absorbed fl uor ide i s distributed from th e blood 

throughout the body. It disappears fro m the blood in few 

minutes time t o most orguns and tissues of th e body through 

th e ex tracellular fluid . The amoun t of fluoride in the 

body-fluid i s bes t measured from th e blood plasma. It can 

also be measured in t he urine. It may also be measur ed 

when excreted i n the faec es. Ther e a r e also i ndica t ion s 

tha t t he fluorid e in the plasma of th e mother by-passes 

plac en t a l barrier to reach the fetal blood ( 6, 7 , 9) . 

Fluoride has high a ffinity for bone and t eeth tissues. 

Thi s i s n o t clear why? Almost half of th e fluoride a b s orb ed 

i s incorpor a ted and retained by the bones nnd teeth. Th e 

r emaining par t of th e a bsorb e d fluoride i s excreted through 

th e urinary system . The fluoride that is c·ombin ed Vl ith 
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th e l ess soluble co~concnts of thb food are excreted in 

faeces unabsorbed. Insignificant a.mount may he excreted 

through the skin ftith s.ea ting and th e breast wi th milk(6 , 7). 

The retention r a t e of fluorid e in the body decreases 

with age i.e. th e younger the individua l the more fluoride 

he will r e t ain in his body and th~ older th e individual 

th e less fluorine he will retain . This may be becnuse 

during th e young age, when bon e and tooth development is 

underway , more fluorin e is needed (10 , 18) . 

The accumulation of fluorid e in the blood to c ause 

toxic e ff ect on the body is th er efor e controll ed by th e 

r a te of excretion through the urinary system , and th e 

incorporation of it with the bones nnd t eeth (6,7,9,10,14) . 

1 . 4.4. Hea lth effec ts of fluoride 

The health benefits and th e ndverse h ealth effects 

that a r e caus e d by consumption of water with different 

concentrat ion of fl uoride have a ttracted many public health 

and clinical health inv estigator s . From sev er a l extensive 

experimeEtal an d a nalytic a l studi es , carri e d out in several 

countries many t~ngibl e and quantifiab l e evidences of the 

relationship between the fluorid e conc entra tion of drinking 

water Bnd health effect s have been obtained. In experimental 

animals fluoride is obs erved to improve th e ir fertility and 

growth rate when it is in optimal l evel , but, when in large 

doses, it depresses growth and c auses dental and or bon e 

fluorosis ( 2 , 6 ,12 , 14). The most importa nt henefi t of 
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fluoride t o human h ealth is tha t it d ecr eas~s t he incid enc e 

of dental c a rri e s rhen t aken a t opt imum d esirabl e l ~vel . 

It i s SGEn that c hi ldr en born Bnd brough t up in nn 2rea of 

approximately Img of fluoride l evel per litr e of water 

dev e lop ed 50% less dental carries tha n those c ll ildr en that 

were born and brought up in an ar ea wher e th e fluor ide 

level in drinking water is l ess than 0 . 3mg per litr e . 

Fluorid e prot ects th e t ee th from dental cari es by b e ing 

incorporated into the te e th structure and making it more 

r es i stant t a th e action of a cidic med i a tha t may b e created 

by th e action of b~cteria on the suga r, and/or by th e 

inhibiting th e bact ~rial enzyme ac ti on to produce a cidic 

medi a . It does not cure d ental caries , but r e duc Es th e 

incidenc e in adults and in childr en . Increasing the 

f l uorid e cont ent of th e commur,al water supp ly up to 

I mg pe r litre of water or decreasing th e high fluorid e 

l ev el or wa t e r to this d ecreases th e incidence of caries 

(6- 8 ,10 , 12- 1 4 , 18 , 20- 23 ,25 ,2 E, 27 , 2B) . 

It also has been studied that bone fragi lity and 

ost eoporosi s in elder ly people a r e l ess in a communi ty 

wi th fluorida t ed water up to Img per litre of wa t e r than 

in a community of sili1ilar economic sta tus with wat er 

supply of l ess than Img of fluoride cont&nt (9 ,18 ,19 , 28). 

On e rog of fluor id e per litre of wa t e r , th e level 

at which hea lth b enefits a re obs erv ed is th er e fore t aken 

t o be the safe l e v e l of concentration in th e wnte r for 
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c ommunity consumption. The guidelin e vI.lue given by .vao 

ranges 0 . 7-1.2 (1 . 7)mg per litre of water, this being 

subjective to -3.ir t8n:peraturc , dietary habit rlnd content 

of fluoride nnd the duration of exposur e (1,6.7 , 11 , 13,14 , 28) . 

On the other hand many studies have shown tha t wl18n 

fluoride is above the desired l evel , der.tal fluorosi s is 

observed as faint opoque lines in its mild form and in 

severe form as extensive brown and dark stains ~ith pi t t ed 

a nd f r ial teeth. In arens where th e fluorid e content of 

water is more than 3-6mg per litre of water , depending on 

the inta ke of fluorid e from other sources, skeletal 

fluorosis has been observed; and in ar£ ~s wh er G the 

fluoride level of water is grea t er than 10':1g per litre of 

water crippling skeletal fl"orosis has b een obs erved in 

both adults and children (11 , 14). 

Other studies associate the high fluoride content o f 

water \'ri th hieh prGv.'?lenc e of cancer , kidney dise.?~ses, 

cardiovascular diseases and neurological disorders beside 

the den tal and bone fluorosis. But , these a r e not 

supported wi t h enough documents . S t udies on these lines 

and on many oth&rs are continuing . Many hav e come out 

wi t h enough evidunces to conclude that th ese disorders 

are not associated with fluoride intake a t desirable 

l evel (9 , 22). Both, tne health benefits ,md the ill-effects 

t o heal th , of fluoride have public health implic~tions . 

Fluoridation of water up to Img pe r li t r e is ~d~ocat ed to 
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be the only p r ev enti v e measure fo r t he decrease of the 

inci den~ c of d en tal c a ri es , especia lly in the developed 

countri es 'v he r e dental c ari es di sease i s v ery common. 

But , when it is consur.lC d in high e r am~unt , it has 

deleterious e ffects on the enamel of th e t eeth and bones , 

and this is p os ing public h ealth pattern , especially in 

th e developing tropic a l countr i es . 

Pa r a c elsu5 s~.id , nAIl substan.ces aY'G poisons; there 

none which is not a po ison. The ri ght do se diff er en tia t es 

a poison a nd r emedy". So the knowledg e of th e l avel of 

fl uorid e cont en t of water a t wh i ch best h ealth b en e fits 

can be gained , and tne l ev e l a t which ill- health e f fects 

app ear , in a count r y are extr emely important in the h ealth 

planning of a count r y (4). 

1. 4. 5. The epidemio l ogy of d en tal fluorosi s 

Denta l fl uorosis as defined by many authors is a 

specific d i sturbance of t ooth format i on caus ed by exc essive 

c onsumption of fluorid e usually from c ommunal water supply 

system during t he p eriod of d ental developm ent(3 , 6 , 7 , 13) . 

Denta l fluorosis Was r ecogniz e d long b efore 1902 in U. B. A. 

Mc kay and G.V. Black di d a survey in a numb er of local ities 

in U. S.n . 'lDd observ e d "brown stain" of th e tee t h . They 

associated it with dr i nking wa t e r , but its exact c ause was 

not identifi e d un t il th e inv en t i on of the sp ec trographic 

instrument in 1931. S inc e 1931 th e cause of d en tal 

f l uorosis was identifi ed to be " fluo r ide". I~c k a y d i d 
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water anal ys i s of mpny of th& loc a l i ti es in U. S •••. and he 

found out that t he flu ~rid e concentration of the water 

supply of the l ocnli ti es whore t he brown s t ain was obs e rv ed 

is high . He also obs erv ed that t h~ prevalence of dental 

c aries was low in these loc a liti e s (7 , 9 ,13). Ever since 

these discover i es a numb e r of int eres t e d ep idemiologists 

a nd investigators did a number of studi es . Their interest 

developed out of: 

1. The s tory of harmful eff ec ts of fluorid e on human 

health from l a r ge dos e consumption of fluoride and 

2 . the s tory of d ent a l as w&ll BS skel e tal benefits 

f rom small dose consumption of fluorid e . 

Most of the stUdies were c a rri e d out in th e U.S.h. a nd 

t he Great Brita in . Th e most i mportant epidemiologica l study 

tha t gava standard class ificat ion of denta l fluorosis was 

the on e carri ed o u t by Dean in 1931 in t he U.S.h. Dean 

investigated th 3 degree of fluorosis an d the prevalence of 

dental c a ri es a t diff er en t concentra tion of fluoride. He 

class ifi ed the d egr ee of fluoro sis int o s ix catagories , 

descr i b e d them and gave a s cor e to eac b degr ee of 

fluorosi s and corrospond ing weight . This classification 

is the mos t commonly used classi fic a tion in most 

ep idemiological surveys of dental fluorosis; ev enthough 

attempts hav e b een made by a number of inv es tigation to 

d ev elop othe r ty pes of classifications (6 , 7 ,12 ,13). 
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Dean's classifica tion of D~ntal Fluorosis 

1 . Normal - t he usu~l translusc e~ t, semi -v itriform t ype 

a tr uc t" ra , . it ~ smooth , glossy ~nd usuRlly a 

pale creamy whit e colour of tooth. We igbt 0 . 0. 

2 . Ques t ionable - t he enamel of the tooth shows slight 

chanGe from trmnsluscency of the normal 

enamel . ~hite spots or flecks a r e seen. 

Weight 0 .5. 

3. Very mild - small , opague, paper - white a r eas 

scattere d ineqularly ov er the tooth, but 

inv~lving l ess than approximat ely 25% of 

th e s urface of the tooth. Weight 1.0. 

4 . 11ild fluorosis - th e white and orague a r eas are more 

ex~ensive than in th e v ery mild 

fluorosi s involving a s much as 50% 

of th e tooth. 'deight 2.0 . 

5. Modera t e fluorosis - al l enamel surfa c e of th e teeth a r e 

affect e d and surfaces subjec t to 

attrition show marked wear. 

Brown stain is frequently a 

disfiguring f eature . Weight 3.0. 

6 . Severe fluorosis - a ll enamel surfaces affected and 

hypoplasia is so mark ed that the 

genera l form of th e te e th may be 

alt er ed . There is discrete or 

confluent pitting . Brown stains are 

wide spr ea d and t ee th often present a 

corroded-like- appearance . Weight 4.0 . 
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Fro m this classification and weight, D8~n was able to 

c Rlculate the index of dental fluorosis of a cor,:muni ty by 

averaging th~ weights allocated to th~ individuals in the 

group using tno formula of fluorosis index. 

He stated that a comuunity of fluorosis i ndex of 0.4 

or l ess is no conc ern from the public health point of view , 

but when the fluorosis index rises abov6 0. 6 it is a 

pub l ic health protlems that nLed a solution (6,7,12,13). 

Ev enthough most of th e exper im en tal and epidemio l ogical 

studies of denta l fluo r osis we r e done in t he U.S . ~ . and 

th e European countri8S , several surveys and data collect ed 

show th e presence of this chronic fluor i de poisoning in 

;lfrica and [-lsin . SurvE:Ys in J\lgeria , Tunisia and Mo rocco 1 

the data collected from South and South- ~est ~fric a , 

preliminary surveys in Ke~ya nnd published aLd unpublished 

reports in Ethiopia indicRte the presence of dental 

fluorosis in •• frica . Similar studies in Iraq , Jordan , 

Syria , India , Celon, Japan and China show its presence in 

the Asian countries (7 ,12 ,15 , 17,34) . Dental fluorosis 

i s th er efor e widely present in the wo r ld affecting 

millions of people . 

In certain region s of Ethiopi ~ , especi a lly in the 

Rift Vglley Regions , the fluoride content of the water 

supply is s~id to be above tb 0 opti~al l evel . The 

environmen tal h Daltb division of th o Min i stry of Health 

has r ecorded for Dire-Dewa 3.9mg of fluoride per litre; 
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for ~onji 6.4~g of fluorid e per litre of ~,ter and for 

kw,sh Valley 6.8mg of fluoride per litre of qater for the 

y"ars 1970-1972 (17) . Other unpublished and published 

reports of th e •• gash Valley fluoride problem also confirm 

the presence of high fluoride content of the drinking 

water; and dental 'lOd bone fl ., orosis hav e been observed 

in Wonji a,ld Metehnrn , and dentnl fluorosis in Koka, 

'Nol onchiti and ,[rsi (15 , 16 , 28 ,35) . In NazI'l.reat:t too 

cases of dentAl fluorosis have been observ e d (15) . In 

other parts of Ethiopi a mostly in t he Rift Valley Regions , 

where extensive agricult 'lral pro j~c ts are underway , the 

problem of dental fluorosis is snid to exist. In som e of 

these St"te Farms in the Rift Valley , a survey have been 

carried out by a Committ ee form e d by th G gove r nment, a t 

the request of th e u~ion repres an t ativbs of th e workers , 

to assess the fluoride problem in th e \Ionji Sho" and 

Me t ehara r egion . This Committee has confirmed the 

presence of h igh fluoride content in the v;ater supply of 

thi s r egions , and denta l fluorosis in children brought up 

in this r egions , and crippling skeletal fluorosis in the 

a dults who have lived in this region for a long time are 

commonly observed (15). They confirmed this by reviewing 

the clinic~l r~corrrs in the health institutions of the 

workors and examining some patients with crippling skeletal 

fluorosis. Th e water supply of the community was analysed 

from the dif f erent wells in and around 'iionji , and showed 



- 19 -

hig" fluoride contel1t. The fluoride content of th e w:1 t€r 

analysis ranges from 2 .4 - 1B. 5mg per litr e of wa t e r. 

1 . 4 . 6 . Th e gener a l objactive of this preliminary study 

(surv ey) is therefore to assess the magnitude of dental 

fluorosis problem among th e higb school students in 

Nazareath and to analys e thE; wa t er supply for it s 

concent ration lev e l for fluori de . 

Specific obj ectives a r e : 

1 . To assess th e presence of dental fluorosis among 

the high Gchool stud &n t s of Nazareath town . 

2 . To d e termin e ( analys e) the fluoride concentration 

l evel of t he water supply of the town. 

3. To rcco~mend al t erna tiv e s a fe water supply s ys t em 

for th" town . 
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2 . LETHO;):) " '.D 11 .• TERI<'LS 

In this study of dental fluorosis severa l methods , 

classi fic a tions and procedures ar e involv ed to coll ec t th e 

data. 

2 .1. Defini t ion and Classification 

Dean ' s classification nnd d e finition of dental 

fluorosis is used in thi s study with s ligh t modific a tion. 

Ca t egory I . ( Norma l) - i ncludes a ll cases wi th pal e 

pale-cr eamy whit e colour t ha t hav e no signs of den t a l 

fluorosis. 

Category II. ( Mi l d) - all cases tha t have questionab l e , 

v ery mild and mi ld degree of fl uorosis a r e included in 

this c a t egory . Th ese degrees o f dent~l fluorosis are 

not associ a t e d with ill-health e ff ect exc ept for s ome 

minor cosmo tic fc,ture probl ems (25 ) . 

Category I II . ( Sever e) - a ll severe and moderate c a ses 

a r e included in this cat egory . Th ese CO BBS a r e those 

tha t ha v e the high es t degr ee of denta l fluorosi s . 

They c aus e und esira bl e cosmotic fea t ur es of th e t ee th 

with e l e va t ed cari es d es troying th e enamel of the 

t eeth (25). 

2 . 2 . Tr!lining 

To r e i nforce th E practic a l knowledge o f th e i n v es tigator 

!lnd h e lp in the i dentificRtion and d i agnosi s of f l uorosed 
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denta l c Rses , a on e-day observa tion of fluoros vd cases was 

ma d D by t hd inves t ig2tor in the dental clinic in ~on ji 

hospita l . Similarly thr~B drys were spend consulting a 

dentist about th e classific a tion of fluoro sed c oses . 

Ot her possib l e causes of denta l opacity wer e a l so 

d iscuss ed wi th t he dentist. Th ese CElUS €S ma.y b e congeneta.l, 

Elccidental , drugs t aken during the t oeth devel opment Ell 

p eriod a nd ide opa t hic . Opaci t y du e to t h ese causes are 

c ommonl y observ e d in "reas wh E: r e th e fluorid e content of 

t he wa t e r s upp l y is low; h owev er , th ey may a l so be 

ob serv ed in a r eas wi th high f l uorid e conc entra t i on of 

wat e r s upply making th e differenti a l diagnosis of opacity 

of th e t eeth due to these caus es a nd due t o the fluorid e 

a l one difficul t (3 ,6 ,7) . 

Th eir di ff er ential diagLosis depends on : The 

d i stribution of opacity : Opac ity on the t eeth due to 

fluorid e is sy.mmetrica l and gener Rlized , while i t is 

assymmetricRl and l ocaliz ed in the ideop~thic and oth e r 

c a us es . The frequency of opacity involves mos t of the 

teeth in thE: case of fluoride c aus es , i t involv es on l y 

1 or 2 teeth in t h s ideopat hic " nd oth er c auses . T hE 

opaci t y i n the case o f non- fluoride caus e s i s mor8 opa gue 

a nd ova l while i n t he fl uori de CRus es it is horizon t a l 

2 . 3. Th e Study Populn t ion 

Th e study popul a tion inc l ud es a ll 9th , l Oth ~nd 11th 
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grade d;,y students of the two high schools (G el aw dious 

Comperhensive alld St . Jos<"ph High Schools) in Nazareath 

within th e age groups 13 y enrs a n d above . The tota l 

popul a t ion of th e 9 th, l Oth and 11th grade students was 

Lf029 , excludin g til" le.th gr ade and the t e chnicRl unit 

s tudents . Th e 12th g r ade stud en ts wer e excluded from tile 

study becaus e th ey wer e out to th e villages for Lit eracy 

Campaign Servic e at the tim e when th e study s tarted. The 

t e c hnical unit students '!Jere a lso exclude d b ec a use most of 

these students arriv ~d to Nazareath recen tly (last one or 

two yea r s) from o t her Hwr .-:J. jas for vacational tra iningo 

This popul ation was ohosen for the s tudy b ecause: 

1 . Of their easy accessibility . They a re limit ed 

to one pla oe (school) hence th ey can eas ily be 

r eached .. 

2 . Their age r ang e is considered to b e 13 and a bove 

years old Bnd by 1 3 years of age pe r mqnen t t eeth 

eruption i s compl e te and den tal fluorosis is best 

observed ln th e permanent teeth excep t the 3rd 

molars (31). 

2 . 4. Sampling Process 

The two high schools d ir ectors wer e ap proached 

through an offic ial l etter f r om the Departm en t of Community 

Health. Th e lett er was h ~nded ov e r to th e directors by th e 

inves tigator bafore a mont h of the tim e of the r esearc h , 
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after whi ch purpose of the r esearch was explain~d to them 

by the investigator . Both of the school directors agreed 

to give th e necessary ass istance and cooperation. The 

study population list was imm ediat ely obtained fr om the 

schools. Bac ause th e study popul a ti on was so l a r ge that 

it becomes impossibl e to li s t down a ll t he names, age 

a nd sex of t he student po pu l a tion ; c oding process was 

s t ar t ed on the list prov i ded by the s c hoo l s. The coding 

p rocess start ed f rom 0001 and f inish ed with 4092. The 

requir ed sampl e population was then c omp ut e d from th e 

cod ed li s t of namBS by pr ob a bility sampling technique 

using r andom number table . It was decided tha t a 25% (1023) 

sample popula t i on sel ect e d by this t echnique would adequa t ely 

r epr esent th o study popula t ion . This t e c hnique o f salection 

g ives equal chance for e~ ch s tudy popul a tion member to b e 

i n Gluded in the samp l e population . Th e selec ted s tuden t s 

were then writt en down on the sample p o pul a tion list for m 

prepared by th e inv es ti ga t or , a nd ticked infront of thei r 

name and code number l i s t of t he Gchool . Th e school lis t 

was th en re t urned to t h e school direc t or s in f orming the m 

that the t i ck e d students were th e ones needed for t he study 

a nd th ey wer e requested to inform t he s tud en t s b e for e th e 

s t a rt of th e s tudy, June 19 , 1986 . However, c oop er a tion was 

not as prOmi S8d j t he process o f coding , r a ndom number 

pro c ess i ng a n d li s ting t ook six weeks . To o short a time for 

a ll th es e processes~ The ma jor problem f aced i n this 
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process was in the r andom number t Rk in g . Sinc e the 

proc ess wes with r e placement; number s wer e r epect i ng 

themselves several times ! Cancelling o ff t hese n umb er s 

a n d looking for oth e r numb er s from the random number 

t a bl e to replace the> repeated numbers we r e c a rri ed out 

with care. 

Oth e r Institutions kpproach ed : Naza r ea th h ealth 

c ent e r and th e Water Supply a nd S e we r age d uthority Branch 

office wer e approached a nd bri efed about the study by t he 

investigator . Na z a r eath Heal t h C enter was ask ed for 

c oop er a tion in t h e provision of transport , whenever a 

c a r is a va i l able , and for s ome medical instruments 

(ma t eria ls) such as a lcohol, cotton and t angu e depressors 

n eeded for the study. Cooper a tion f r om the h eal th cent e r 

was good. 

The Ilate r Supply and Sew erage I~uthori ty was n eeded 

for the permission and coop 8r ~tion in the wa t er sample 

c ollection. I t r equir ed qn officia l l e tt e r from their 

H eadquart~r office in hddis .. b a ha . This was don e by 

approac hing th e 'IItlter Suppl y and S owerage ;,uthori ty i n 

/,ddis I.bab a , thro u gh an officio.l l e tter from the Co mmuni ty 

Health Depar t ment . ..ft er the l e tter was obtained from 

their J.uthority office in hddis .. baba , coo per a tion was good . 

2 . 5. Intervifrw and Dental Examination 

Both th e int erview and the d enta l examina tion were 
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c arr i e d out at t he samG tim e . Zach studen t in th o sampl e 

populntion (1023) WflS oxpE.cted to answer th e questions in 

the questionnaire form ( Rpp endix No . 2) part I ~~~ then to 

undorgo dontal examinatioD according to the qU Gs tionnaire 

form of part II . Th o questions wer e in Engli sh , but were 

intorpratbd into ~mharic (the l a nguage th e students b est 

und e r s t and ) during int ervi e~ ing. Dental ex amination was 

a l so carried out a t the same time . Bo t h t he int e rview 

and t he d entnl ,ex am ina t ion were c 'lrri e d by th e inves ti gator, 

but t he namo, ag(. , sex a nd addr ess wer e fill e d by f i e l d 

assis t ants . 

Denb.l examination was don e with na ked eye on day 

li ght using spatula to see th e t eeth prop erly . During th e 

examination , t ee t h are obs e rv ed f or a ny opa city of 

fluorosis (for any degree fluorosis), decayed , missed and/or 

fil l ed (s ewent ed) conditions. Reasons for miss e d tee t h wa s 

a l so asked and th" nUt"her decayed , fill e d , and missed were 

coun t ed and recor ded. The whole proc ess of int erviewing 

and d en t 31 examination took about 10 minu t es per i ndividua l. 

The standard method of d enta l examination for fi eld den t a l 

survey using mou th mirror and probe is not us e d in this 

study (26 , 33 ,34 , 35) . 

T eeth t hat ~re ~xtrac t ed during chi l dhood for tradi tiona l 

the r a p eu tic r easons , e ither because child had frequen t 

diarrhea or for any oth er belief do not erup t in th e period 

o f pe r manent t eeth development. Th ese are not counted as 
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missir,g due to c a ri os or any o th c,r den t c.l dis8ases. Teeth 

that nre lost b eC~UE() of ac cid en ts a r e a lso not included 

for the DMF count. 

2 . 6 . ~atar ~nalysis 

Th e town of Naza r eath gets its wat er supply from th e 

nine- wells dug a t the board er of ,·.w"sh riv e r at about 

12kms South- VI es t of th e town and from a r ecentl y dug- we l l 

a t about 3kms North of the town. It was decided to t ak e 

water sample s from th ese tao water sources and from three 

o the r sourc es ; but wR t e r sampl e from one more site was 

taken inorder to cover a ll so urc es of wa t er supply. 

~ccordingly a total of s ix wa ter samples were coll ect e d 

for fluoride analysi s from di ff eren t sites . Cl ean and dry 

plastic c on t ciners with t ightly fitting cov er were us ed 

for wa t e r sample coll oction. The containers wer a rinsed 

by t he wa t e r to be coll ected a t t he s it e o f collection . 

The water was c a ll ect ad dir ectly from th e pipe at each 

site of c oll action. ~ll water samples we r e coll ected on 

th e same day by the investigator in coope ration with th e 

Wa t er Supply and Sewerage Luthority Branch office in 

Nazar eath and was hand ed over t o th e Nationa l Res earc h 

Institute , th e Health Industrial Ch emistry a nalysis 

departm <ont in hddis "baba an the sam e day o f c ol l e ction . 

2 . 7 . Pr ev ious Water _nalysis Data Co l l ec tion 

In genera l wat e r a nalys is r ecords of Nazare 'l th v",tcr 
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supply are not available . •• one ye~r (1983) water analysis 

record of the nine wells was obtained from the Jater Supply 

and Sewerage i.uthori t y in 1.ddis hbaba . The investigator 

a l so tried t o ge t dat a from t he Mi nis try of Mining and 

Energy , the Min i s try of Health , Department of Environmental 

Health but did not ge t as a nticipa t ed . 

2 . 8 . Dat ~ Processing 

Skeleton tabl e for t a ll ey proc ess was prepared and 

vari a bl es to b e analysed and measu r e d we r c t a lli ed on it. 

The data coll ected were ch eck ed against th e pr evious list 

of the sample popula tion . Cross checking of the t a lley 

was done by so rting , that is by c oun ting the ques t ionnair e 

from which th e variab l e is t a lli ed (see appendix No . 3) . 

j 
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3 . FINDINGS 

3.1. Responso Rate 

Out of th e 4029 sturlents of th e two high schools 

(3801 , 9 th, lOth and 11th grade students from Ge l awdious 

and 291 of the same grade from St . Joseph) 1023 (25%) were 

sel ected for dental examination and int erview. Of the 1023 

sRmpl e d students only 821 (80.3%) r esponded to th e s urv ey 

and the r emaining 202 (19.7%) did not respond (tab l e 1& II). 

Reasons for this hi gh rate of non-response are: 

1. ;.1hon the survey start ed , students were taking 

their end o f the academic yeflr examination and it 

was difficult to have students respons e during 

this time. Students a nd teach ers were engaged 

in th e: ex ami n a tion and had no time to sparc for 

th e survey. It was only some time lat er when 

examinations were over that some tea ch ers coopera.t e d 

by ho lding the c a r d of t he non- responding students 

and as a r esult some students r esponded to the 

survey . 

2 . Some of th e students , even af t e r finishing their 

ex.aminations were not willing to r cspond . They 

were suspecious of b e ing r ecruit ed for the 

National Millitary Service or some other work 

assignmen t. 

) 
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3 . Somo of th e students with normal te eth ( as 

they think) w~r c reluctant t o respond , because 

they thougI:t t h::lt it i s only those who wer e wi t h 

spoiled (fluoros ed) t ee th tha t needed t o take th e 

examination . 

4 . Th e sampl c-list was prepared from t h0 student 

popul,tion list of the first semes t e r, and by 

tho tim e th e survey s t a rt ed , some of th e students 

sel ec t ed wer e expelled . Th e student population 

li st was no t up-to- date. 
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T",ble II", Sex and "g co Distribut ion 

o f Studen t s Exnmined 

-

ilge- group hale Femall3 To t a l 

13-16 231 208 438 

17- 20 242 128 370 

21-24 9 2 11 

24 0 2 2 

Total 481 340 821 

% 

53.3 

45 . 1 

l.3 

0 . 2 

99.9 
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3 . 2 . ~Bather Temperature and Fluoride Conc en tration 

The maximum and min imum weather t empera tur e of 

Nazareath were 28 . 8°C and 1 4 . 0
0 c r esp ectiv e l y for the 

year 1984 , and 28 . 2 0 C and 14.4°C for th e year 1985(Tabl c III ) . 

The fluori de c oncen tra tion of t he nin e- wel l s j unction , th e 

main suppliers of the town fo r over 23 years , is 5 . 30mg per 

litre whil e of thosE tha t are eith er r ec ently du g or used 

or about to be used wells are 1 . 32 , 1 . 16 a nd 1 . 76 . Th e i r 

average is 2 . 30mg per litr e . ,·.wash river has fluori de 

concentra tion of 2.09mg per litr e . The 6 th water a nalysis 

r esult is tha t o f th8 junction where th e D&ke- lludi woll and 

th e nin e- wells water meet , if th e wa t e r push of the nine­

well s is hi Sh enough to reach t hat a r aa , which most o f t he 

time docs not reach. I ts fluo r id e c onc entra tion is found 

to be 1.32mg per litre . Eventhough , a l l these wel l s and th e 

rivers are the possible sourc es of wRtar for the to wn , and 

are e ith er b e ing explored f or use or Rr e r ec en tly on use 

( s inc e 1983 , 1984) , th e main suppl i e r of th~ town ha ve b een 

the nine- wells whose f l uorid e conc entra t i on is 5 . 30mg per 

li t re a nd wh a t eve r effect o f dental fluorosi s is present 

in th e t own is due to these wat~r sources. 
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Table 1110 Monthl, Weather- Temperatu.re and Rllinfall recorda of Nazareeth for tb~ 

Year 198~. 1985 (ob,ained Irom Institute of Agriculture Research). 

-
1 98" 1 9 8 5 - ----- -

MOiltha 'l'cmpC'rs.ture Temperature 
RainfaU Rainfall. 

Mini$~m Ma.x:i.mUlD Minl.MUm }o;aximum 
C"----- - - -------~-

'. J a!l.l\!l.ry 9. 5°C 27.1oC 0.0 12.1oC 26.5 6.2 

I;~~=r" -~. 
~,..- i----.. ~---

9.8 2a.:;~ 0.0 13.1; - 28.3 O~O 

-- - . - -
Karch 15.4 31 .. 8 7.0 16.5 31.2 lj.4 

1--._---- ... -
A.pTil 16,7 , 52.e 0.2 16.1 28.5 41.8 

f-- --r-- f 

~ 
HCity !6.5 ~O.O 31,,2 16.} 29.5 80.1 

f-- ... f----- --. 
J:.l.ll ,. i~.) 28.5 42.2 16.9 }0.5 26.1 

1--- ~-, -- ..... -
- ~6-.o " 

-. .. - --"'-_.' ... ___ ..i 

July 15.6 15>.8 15.2 25.6 278.0 , 

- ... .'---. ... -- - --- i-----.--< 

26.9 109.9 24 .7 I AUgUb t. \5.9 15.0 261.4 i 

:-. .-,-,-,. __ ., -- .------~-- ----- -- ._ ..... -..-0 

September 14.2 27.2 96.7 14., 20.8 19.5 
1--- .----.-

Octuber 12.1 29.6 0.0 12.6 28.6 0.6 

Dec.mber 12.4 26 . 8 13.9 11.7 27.3 0.0 

L-2.!.!r.'l! 0 14.0 28.8 504,9(Total) 14.4 28.2 18?oo('I'otal) 
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3030 Source of Wnt~r Supply 

~lmcBt all the students in th8 two high schools use 

pip e water in their houses from th e dug- wells. ri. school 

water supuly is n lso the same as the public th~t is they 

use wntar froro th ~ dug- wells. Out of th e 821 students 

802 (97.7%) use pipe water and only 19 s t ud e nts (2.3>,;) use 

r i ver , pond and rain water sourc es ( t able V). hll th e 

1 9 students t hat use r ivers , ponds , and r ain w'iter COl" " 

f r om the Gur r oundin c. villages f or their hif:;h school 

education . 

\ 
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Ta ble V. Source of \-Iater Supply _.mo ng 

the Sampl ed Students 

-
Supply Sys t em No. of Users 

I 
% of the Tot a l 

Pi pe (wells) 802 97 . 7 

Ri v er s , Ponds 

and 19 2.3 

Ra in 'ila t er 

To t a l 821 100 . 00 
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3.4 . !.ssessmont of the Health Consciousn ess of the 

Studen t s ~bout Denta l Fluorosis 

Students wer e asked t o a nsw er the pert enan t 

qu estions conc erning denta l fluorosis . Only ( 608 ) 74 . 1% 

o f t he s t udents r ucognize dental fluorosis as a health 

probl em end the r emainin e (213) 25.9% do not r e cognize 

it as a he~lth pr oblem . 

Only (58) 7.1% s tud en t s r ecognize fluoride t o b e 

th e caus e of dentr.l fluor osis (Tab l e VI No . 4) , (515) 62 . 7% 

s t udents .ssociate it qith drinking unclea n wa t e r i . c . 

water c ont Amin~ted wi th germs or mic~oorganisms or excess 

min erals d i sso l ved in it o r exc ess chlorine added t o th e 

water during chl orin a tion , a nd (102) 12 . 4% students ha v e 

no idea a bout th & CRus e (T J.bl e VI Nos . 1 & 2) . (52) 6 . 3% 

of the students assoc iat e t he causo with consumption of 

t oo much sugar with food , a nd th e other (94) 11 . 4% o f the 

students r e l a t e t he cause with e ith er f a ilure t o k eep o r a l 

hygi ene , drinking t oo much coffee , smoking cigere tts, 

chewing cha t , vitamin e defici ency or f ever (Ta b l e VI 

Nos . 3 & 5). 

As obs erv e d by the inves tiga to r i en t a l fluorosis se8ms 

to have ps ycho l ogic a l impact on t he p ersona lity o f many 

of th e students . !lany arG sc ar ed a bout d enta l fluorosis. 

Some ev en cov er the i r teeth wi th their hands wh en laughing. 

Esp ecia lly , soma o f th e gir l s, gere as ham e d ( a ffra id) to 

show th e i r te e t h during the exam ina t ion . They were not 
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coopor Btive for dental examina tio n o r if they coopcro t c; 

it is by persuas ion . 

Studerts were ask ed t o mention , if they know a ny 

tra ditional me thods of pr e v ention and/or treatment. 

Howev er , data on this are not processed , but some c f th e 

tra ditional methods mentioned for treatment a r e washing 

with go ld Rcid , brushing the t eeth with cha rcoRl and 

s nIt mi xture soak e d in l emon juice l e ft for overnight and 

brushing the t ee th with s p ocial type of loc a l brushing 

stick , sold by trAd itional h eal ers in th e town , wh ich 

they c ould not ident i fy by nome . Some stud ents cla im to 

have improv ed tho condit ion of dental fluorosis by using 

any of these me thods , but th u o th Er students admitt ed that 

they did not i mprov e th e condi tion , inf.ct i n some of th e 

students washing th G teeth with th e go ld acid has worsened 

th e condi tion o f thG t ee th by spo iling the enamel o f the 

te e th as report ed by som e of the students. 
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Tabie VI. Health Know l cldge of th e St ud ents 

3-bout th e cause o f De!l t a l Fluorosis 

1 2 ~ 4 5 Total ..J 

No . ~5 No . % No . % No. % No . I % No . % 

515 62 . 7 102 12 . 4 52 6 . 3 58 +.1 94 11. 4 821 99 . 9 

Explanation t o Tabl e VI: 

1 . ~umber o f student s t hat associate den tal fluorosis with 

c onsumpt ion o f unclea n wat er, by uncl ean wat e r is ment 

contaminat ed wi th germs , microorganisms , excess miner als 

or salt s natura l l y dis solved in it or excess Or l ess 

chlo rin e added to kill th e ge rms . 

2 . Students tha t d i d not ha ve any idea abou t th& cause . 

This are th e "I do no t kno 'w g r o upslt . 

3 . Students tha t associat e den tal fluorosis with 

c onsumption of fo od that c on t a ins too much sugar. 

4 . Th ese ara students thHt id en t i fy th e CHUSO t o be 

fluor id e c onsumptio n in the water. 

5 . Th es e a r e students t hat Hssociat a it with both 

consumption o f uncle ~n wat er And food with t oo much 

suga r; f ai lur e t o keep oral hygiene, drinking coffee , 

smok ing ciga r e tt, ch ew ing chat, vitamin s de f iciency 

and fever . 

I 
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3.5 . Distribution of S tuden ts by Birth Place 

The highest numbe r of the responding s t ugents, 

(344) 40 . 7% are born in Nazar8a th (TRbl e VII) , the 

o th er s are bo rn in differant pl aces and ha v e com e 

t o live in Nazar eath Rt differen t p e riods of th e ir age . 

The high es t numbe r o f studen t s who hav e mo v ed to 

Na z nrea th com e from other places in Shoa ~egion, 98 

st l,dents (11.9%) . These ,o t her places in Shoa a r e 

Shenkora , Hinj"lr , Chebo - Gurage, Deb r e- Zeit , Ho ikoch and 

Butajira, Debre-Berhane , etc . exc luding Nazareath, 

Wonji , Me t ehara , Kokn And Wo l enc hiti. Those who are 

born in h.ddis i"Lbab~ and have move d t o Nazareath 

constitute 97 (11. 8%) a nd t hos e of Ars i 93 (11.3%) . 

From other r egions in Ethio pia that is from EritreR, 

Ti gr ai , Wollo , Gondar, Gojjam , Wollegn , Sidarno , Jimma, 

etc. 87 stu len t s (10 . 6%) have moved to Na zareo th 

(Tab l e VII), 
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Table VII- Distribution of th e Students 

by Birth Plae e 

, - I 
Pl'lc e of Birth No . % of 

Nazareat h 334 

Wonji , MetehElrn. , Koka 

and 

Wo l enchi ti 58 

h. r si 93 

il.ddis llbo..ba 97 

Hararge 54 

Oth8r pla ces in Shoa r egion 98 

Ot her regions i n Ethi opiA. 87 

Tot al 821 

the 'ro t a l 

40 . 7 

7.1 

11. 3 

11 . 8 

6. 6 

11.9 

10 . 6 

100 . C' 
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3 . 6 . Pr eva l ence of Dennta l Fluor os is 

Out of th e 821 responding s tudents (314) 38 .2% 

are with fl uorosed enam el of th e te eth a nd (507) 61 . 8% 

are with no rma l enamel of th e t eeth . This per cent(38 . 2) 

inol ud es a ll students i n th e high s chools (9th , l Ot h p.nd 

11th grade) who are born and brought up in Nazar eath and 

who a r e born i n th e different r egions of th e Na t ion 

(Ethiopia) and have c ome to live i n Nazareath a t di ff erent 

years of thei r age (Table 8) . 

The male and f ema le preval enc e of fluoros ed enamel i s 

(179) 36 . 9% and ( 135) 40 . 2% r espec tive l y (Tab l e 7 ). Th eir 

differ ence is not s t at i stically s ignific ant (P> 0 . 05&0 . 01 ) . 

From this it can be concluded tha t both sexes are equ<:t lly 

a ff ect ed by dar, t " l flu orosis . 

The preval enc e of dental fluoros i s in t he diff er ent 

age groups i s seen to be higher in th e younger a ge group 

(Tab l e 7) . This differ en c e i s s t atisti ca lly significant 

(p < 0 . 01 ) . Th e statistica l significanc e is ca lc ulat ed with 

th e t wo l a st age groups l amp ed together into 21+ us i ng th e 

Ya t es cor r ection formul a . Yates corr ection f ormul a is used 

because on e of th e cells of th e t able has l ess th~n 5 students 

with fl uor osed enamel . 

Th e statis t ic ally signific an t diff er ence could b e 

at tribut ed t o t he differ ence o f duration o f exposur e to t he 

high fluori de intake (wa t er) and the i ntensity o f exposure . 

Wat er suppl y from deep wells start ed i n 1963 , 23 years ago . J 
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Most o f the students are und er the age g roup o f 23 y ears ; 

and they ha v e been exposed t o the hi gh flu orid e cont ent o f 

th e wa t e r throughout thei r life time , from th e tim e of 

conc eption. Eventhough wa t e r supply from deep wells 

start ed 23 years ago , th e cove r age migh t h~v e b een low a t 

tha t time. i.t present , a ccording t o th e information 

r e l ease d from the Wa t e r S upply and Sewerage ,\ uthority 

Branc h offic e of Nazareath , and a ccording t o this s t udy t he 

c over age is ( 97 . 7%) (Table 5) with some shortage o f water 

supp l y to some parts of th o t own a t some time of the y ear. 

Thi s c ov erage might h a v e increased year by ye a r . Each year , 

with improved coverctge of wa t er supply and tho availability 

of the wat e r in abundctncc , the r ate of exposure and intensity 

of exposure to t he high fluoride content of th e wat e r might 

have increas e d and th ese c ould he th e reasons for th e 

diff er ence o f th e prevalence of dental fluorosis between the 

young er nge g roups and eld er age groups of th e s t uden t s. If 

there were other sources of f luorid e from which the people 

c oul d get, than this would not hav e occured or the 

diffe r eno e would hav e b een the other way round, tha t is 

more preva l enc e of de n t a l fluorosis cases would hav e occur ed 

i n t he e l der age g r oups who have longer tim e of exposure t o 

the sourc e t han th e younger ones . But , s inc e the exposur e 

start ed aft e r 1963 an d t he int ens ity and durat ion o f 

exposur e increase d s ubsequ ently, this dif f e r ence is seen 

Ev enthough, o th e r population control of similar l iving 
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standard and wea ther c ondi t ion flnd wi th w8t e r supply source 

of l ow fluoride conten t is necessa r y t o acertain t h e 

association , it i s poss i b l e t o a s sociate these findings to 

th e high flu ori de cont ent o f the drinking water o f the t own. 
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3.7. Prevalence of Dental Fluorosis 

By Birth Place 

~s could be seen on t Rb l e 9 , th e prevalence of 

dental fl uoros is among those tha t are born in Wonji, Kaka , 

Me t ehara ~nd No l enchiti is highest (70 . 7%) . This group of 

students ar~ born in these plac es and , eithe r arrived t o 

liv e in Nazareath a t varying years of age o r are sti ll 

living in their respective plac es and c o me for the ir high 

school educati on every day . Out of the 334 s tud ents born 

in N azarea t h , 229 (68 . 616) developed flu0roscd enamel. This 

group of students a ls o i nc lude all those born in Naza r eath, 

but may not necessarily be brought u p in Nazareeth. Th ey 

includ e students that a r e born i n Naz !'lr .,a th , but Vlere "bsent 

for more than 5 years when under 12 ye:t.rs o f age . The 

third group students are those tha t are born in o th e r 

places a nd wh o hav e arrived to live in Naza r eath a t 

differ ent t i mes of th eir ag& . The differences a r e 

statistic a lly significant (p < 0 .01 ) . Th~ overall 

prevalence of den t al fluorosis i s 38 . 2% . 
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Table IX-. Pr eva l enc e o f Den 1:31 Fluor osi s a", .:mg the h i gh 

school Student s o f ~azar c~ th 1986 - by Birth Plac e 

No . with ,- with l ; o . % of Bor n in No . No r ma l Fluoros e d 
T ee t h Tee t h Fluorosed 

Naz a reath 334 105 229 68.6 

r--
Wonji , Koka 

Me t eh a r a and 

"Iol enc hi ti 58 1 7 41 70 . 7 

Oth er plac e s 429 385 44 1 0 . 3 

--
Tota l 821 507 3 14 38 . 2 
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3. 8 . Distribution o f Den tnl Fluorosis "ccording t o 

p~riod of stay in Naz ~r e~th 

S t udents th~t a r e n o t lif e l ong residents o f 

NRzareat h, and stud ents thEtt have been barn in ~onji, Koka , 

Meteha r a and '.:,t ol~nchi ti nr c exc luded fro m Table X. HS 

seen on Tab l e X, the pr 0v;~ l ence of dental fluoros i s 

increas 0s wi th longer per io d of stay in Naznren t h. 

Students thn t ~ rG born and brought up in Nazar ~llth show 

highest pr 0va l enc e (69 . 1%) ",nd s t udents tha t ha ve a rriv ed 

Cl t earl i er yea r s of their age (0 - 8 y r s . ) show 2
nd 

high 

(42.5%). Diff e nmces are sta tistico.lly signific an t 

(P < 0 . 01) . From this it c an b e c oncluded t h~t th d Earl ier 

the child ~ rrivEs lo l iv e in NazRrea th, tha hi ~h3r th e chanc e 

o f developing d€nt,~l fluorosis . Th e diff e r enc e i n th e number 

of students is because of the exclusi on o f s tudents b o r n a nd 

broug h t up in pl aces wher e dental flu o r os is i s present 

(Tabl e X) . 



- 49 -

Table X. Prevale nce of jj€ntal Fluorosis 

Ac cording to Per iod of Stay in Nazereath. 

I Period of I No. with I No . with --,--;-of--I 
I Sta I No . Normal ' Fluorosed F'luorose d I 

~= ::'"----t---r-':~-_r:·'''---f~-ll 
I S I I I I 
I ( Life - Long I 327 I 101 I 226 I 69 . 1 I 

I Res~~::~: _ _________ -~ -- --- r; ------+----------·--r! I 
. . I 
1 Arrived a t ! ! I 
18 yrs . of Age I 73 I 41 : 31 i 42 . 5 i 

":,, .::-. , --;:-;~~::,----t-----f------·---·· '··- -.. ··-----1 
LOf ,\ge L' 121 I 113 I 8 6 .7 1 

I A~~ived - at---------1-----r----------t---------·-t-------1 
112 yrs . of Age 1 241 I 236 I 5 I 2 .-1 I 

L -,:,., =~=j~~~t~=t:!O =j-"o4J 
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3 . 9 . Degree of Fluoroa i s 

Almost ell the di ff er ent degree of fluoro s is occur 

in th e age groups 13- 16 and 17- 20 years (Tab l e XI) . Of 

the 313 fluoros ed cases 311 (99 .4%) occured in t hese age 

~ gr oups wh ile(2) 0 . 6% occur ed in the 21 Rge group. Of the 

26 severe cases 20 occur ed in th e age group 13- 16 year s 

while 6 are i n the age gr oup of 17- 20 years . The diff er ence 

a r e s t a tistically s i gnificant (p < 0 . 01) . Reason s for th ese 

differences are the accessibility to the wat er supply and 

th e durat ion of expo sur e tim e to the ~nt er supply . Only 

10 of th e sever e dent a l fluorosis CRces are from Nazareath. 

Th e r emaining 13 casas a r e f r om .ionji an~ 3 cases from 

Koka . 
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Table XI . Degr ee of Fluorosis by Age 

------1~---f---I-;:~-:;t ~ T-;:~-~-T No . with I 
Age- Gr o up ~ o • ~ d I Nor mal I ~iild Severe 1 

I £,xaml ne 1 Teet h F l u oro s i s Fluoros i s I 
1-------,---- I I --r----.- --:I 

I 13-1 6 I 437 i 229 I 168 ! 20 " 

I
I I ( 52 . 4;d I ( 4 3~ ) I 4 • 6~ ) I 

--+-- +----------+--- - -,-----, 
I 17- 20 I 373 I 270 I 97 I 6 , 

'--:;:-r n t~:'-) 1-~~6::-- --1--(~G~ 
1 I I I 

1---+----+--~~~t-~~2% ) ~ ( O. O} ) I 
..J 

I 
26 

'

I Tot a l I 82 1 I 508 I 287 I 
1 1 I I I I I (61 . 9).- ) I 05%) ~ 0. 2~) J 
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, . 10 . The Miss i ng - Decoyed - Fill ed Index (D~F) 

The DMF index indicat es th e numb er of decay ed , missed 

and fi l led teeth per 12 years old child . Fluoride i s said 

to hav e some protect i v e va lu e to tho enamel o f the t eeth 

f rom c a ri es . i~cc ording to t r.c data coll ect ed from many 

epidemiological inv es tiga t ions i t is c oncluded that 

fluorid a ting th e drinking ~at er to I mg of flori de per 

litre of water is the on ly pr eventive measure of t n~ t ee th 

f rom dental c a r ies . I n this s tudy the number of decay ed 

mis sed and fill ed t ee t h ar e c ounted i n each of the t llree 

~ ~tegori es of th~ degre8 of fluorosis , and di vided by th e 

numb er of indivi duals i n th e cat egory . '1'h e DNF i ndGx i5 

high in th e severe cases of flu orosis in th e normal , 

next hi~h a nd in the mi l dly fluor o8ud CRses it i s low. 

('l'uble X) . The d if feronce of the no r mal C'lses DHr' t o tha t 

of th e mild Ci".ses is 53% a nd tha t of t he sev ere t o t he mild 

is 91%. Th us t he pr~tectiv e valu e of fluorid e i s evidenc ed 

by the l ow DMF i ndex v a lu e i n tho mild cases , whil e its 

distructiveness to the enamel cf th e t ee th i s soon by th e 

high DHF ind ex va l ue i n the sev er e cases. 'l'he n eed to) fin d 

out ~t what c oncentra tion f luoride gi v e s maximum b enefit t o 

hu man hea lth is th er e for e v e r y impor t an t . 
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Table XII . DMF I nd ex i n th e Diff e r ent 

Degrees o f Fluorosi s 

--
N0 6 of % Difference 

Degree of 
No . 

Teeth DMF Index From 
lfluorosis De cay e d t h e Mildly 

Mi ssed-
Filled fluorosed 

Normal 508 85 0.17 53% 
-.. --~ 

thldly 

Fluorosed 287 23 0 . 08 
.. 

Severely 

Fluoros ed 26 22 0 . 85 91% 
._- ---_.-

Tota l 821 130 0 . 16 
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4. DISC USSION 

Many epidemiological and experimental studies so far 

cRrried out in different parts of the world , mos tly i n 

developed countries have c onfirmed that fluoride is 

poi sonous to human health, when its concentration in the 

drinkin8 water is above the optimal level recommended by WHO . Th e 

optimal l evel range is O. 7 - 1. 2mg of f luoride per 1 litre 

of drinking water , weather temp er a ture and duration of 

exposure time b eing taken into consideration . Jocumen ts 

also sh0 1'J that fluoride is pr esent i n abundance i n nature; 

and VIR ter is 1he main sourc e f or hU'1an a nd animal suppl y. 

When fluoride is present i n the drinking water ill conc en tration 

h iGher than the ontimal level , deatsl fluorosis, the earliest 

sign of chronic f l uoride poisoning i s observ e d . Oth e r 

complications are skeletal fluorosi s and cr ippling s keletal 

fluorosis . Neurological disorders associated wi th rheumatic 

pain , chronic kidney di seas8s and kidn ey stones, 

carcinogenic a nd many other health effects of fluori de are 

also und er investigation (3 , 6 , 7 , 9) . ~hen t hese and many 

other complic ations are cons id er ed , the d el e t e rious health 

effect of fluoride out we ighs i t s bene f icial effect as a 

prev en tive meas ure of denta l caries , especially in the 

developiQg countri es where dental cari es is not a major 

public hea lth probl em , ev en though the magnitude of dental 

c aries is not studied very we ll. The ben efit s of fluorid e 

for human health as an effective measur e f or th e prevention 
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of rlcntal carie:::s ~nd osteoporosi s , and the exac t 

conc entration at which it is beneficial to human health 

is also not yet deternined iri tIle developing countries. 

But r hronic fluoride poisoning that r esulted in the 

i r r ever sible damage to human health from the consulnution 

of wa t er contain ing high fluoride concentration is b ecoming 

a ser i o us public health probl em in som" areas of the 

developing countries where th e fluorid e "concentration of 

the water supply i s above t he opt imal level (3 , 4 , 7) . Few 

preliminary studies thqt have been c a rri ed out in Ethiopia, 

mostly in th e are~s of the Rift Vall ey Region show the 

p r estlnce of dental and skele t a l fluorosis, and ev"n 

crippl i ng s k eletal fluorosis (15,16 , 35,36). 

In this study the preval~n c e of d en tal f luorosis among 

the high school student population i n Nazareath and the 

anal ysis of fluoride con c en tration o f the pub lic water 

supply has been carried out; a nd t he findings indicate 

that denta l fl uo rosis is present in considerAbl. number of 

students and th e fluorid e concen tra tion i s much higher t han 

the optimal level r ec ommend ed by t he WHO. Th e fl uo ride 

conc entra tion l",vel of thE main publi c wa t e r suppl y 

(5 . 30mg per litre) an d th~ prevalence of dental f luorosis 

nre rela-ted t o each other ; as arc in o t her s tudi es t oo . 

O th ~r unpublished repor t s by governmen t appointed 

oomllli ttc e in 1977 did a sur vey in Nazarel'lth and other towns 

a n d S tate Farm a r eas i n th e Ri ft Valley Region. From 
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Nazarel'lth they to"k 64 students in th e. age group 5 - 8 years, 

41 students in the a[;8 ,,;roup 9- 14 yeRrs and 50 students 

10 tho age group 15- 1Q years and got prevalenc e o f dental 

fluorosis of 95- 100% (30) . In this study th e p r evalence 

of dental fluorosis in those born and brought up in 

Nazareath io found to b e 69 . 1% , much lower than the 

Committee ' s finding . The Committee r e port how ever daBS not 

s tat e how the samples were selected and d00s not specify 

whether the prevalences a re of that a ge g r oup popul ation or 

not. S o comp~rison betw een th~ present findings and tho 

i om~itteu findings is not pocsible . 

~ater analysis res ult in this s tudy gi VeS 5 . 30mg per 

litr e of ~ater . ~ftter sa~ple is t aken from thE junction of 

the nin e wells, but vater analysis by the Committee carried 

in the same laboratory gives avarage o f the nine wells 

4 . 4mg per litre of water. ~he diff Erenc e could be due to 

either in the process o f o oll~ction or in th e proc ess of 

analysis in the laboratory _ In thi s study water analysis 

is done directly by spectrophotometer using Spandus R0agent 

(l:RT) • 

In other countries , epidemiological studies have 

confirm ed the relationship b e tween dental fluorosis and 

th e c oncentration of fluorid e in drinking water . In 

communities where th E fluorid e content in th eir drinking 

water supply is abc ve 2 . 6mg par litre , higher prevalence of 

dental fluorosis h~V 8 been r eport e d in about 10- 20 year s 



- 57 -

of exposure ( 26 , 29 ) . However th d p r e va l ence of dent",l 

fluorosis is not uniform , it diff er s from co mmuni t y to 

c ommunity that i 8 t~o c ommuniti es of s i mi l a r fl uoride 

cont ent of th ei r wa t e r r.my ha ve diff e r ent prevalenc e of 

dentRl fluoro s i s due to many f actors . Some of th ese f actors 

are wea ther, li ving s t a t us , food habit and ty pe of activi t y . 

In this study , th e p r eval ence 8 f dental fluor osi s in 

thos e born in ~azBreath is lower than cx p ectad when compared 

to th e fluoride content o f drinking wa t er . ;Ih en fluorid e 

cont ent o f drinking wat e r is 3mg and a b o ve per litrE of water, 

denta l fluorosi s of 30- 90'J6 is exp e cted (26 , 29) . But t h i s 

doee not hold true in thi s s tudy . Thi s may b e becaus e of th e 

di ff e r ences o f t he living s tatus , food habit , weather , 

t emper ature , access ibi lity to t h E water and exposur e time 

diff e r ences . 

The pr'ot ectiv e valu~ of fluorid e fro m denta l cnri es h~ve 

b e en evid enc ed by many ep i demi o logic a l studidB carri ed c ut 1n 

th e de v e l oped countries . Bu t i n de v e l o ping countri es like 

Et hiopia , this has not be an s tudi e d woll . In B survey by 

Ol sson B . i n 1978 in ~ion ji a nd "vnssa school c hi ldr en 

(6- 7 y ears and 1 3- 14 y ears a ge g r oup) wher e the mean fluorode 

c onhent of the wa ter s upply is f ound to b e 12 . 4 PPI-' and 

3 . 5 PH1 r 8spective1y , the DHF v8lu e is hi c:ner in ;'/onji where 

s ever e nr,d mod e r a t e d en t a l flu o r osi s and predominp.!1 tly fo un d 

( DHFT 2 . 46) tha" th e DHFT va lue in Awassa wh 1)r e the v ~ry mi l d 

and mild a re found (DLFT 1. (,9) . The Dl1F1' value in Ethiopia 



- 58 -

in 1958 was 0. 2 nn~ in 1975 i t was 1. 5 (35) . Th e cat ego ry 

of Di'!FT va lu e gi v en b"l the ';JHO covering th(:: r ange from v 0ry 

l ,)w t o v e ry high a r a : 

v er~r l ow . .. _ c ••••••• • ~ 

l OVI ••• • • ••••• •• • • ••••• 

mod er 9. t ~ . • 0 ••••• ••• • • • 

high 

very high .•.... . . . .... 

0 . 0 - 1.1 

1. 2 - 2 . 6 

2 . 7 - 4 . l f 

4 . 5 - 6 . 5 

6 . 6 "lnd" a bov e (35). 

Th e goa l of t he gHO dental health servic e is to a ttain the DMF 

DHFT va lu" o f 3 . 0 by th e y ear 2000 u3 ing flu oridation o f 

dr i nking wa t er t o l mg o f fluori de p er 1 l i tr e of wat e r , 

and othtr c uri 8s vr~ve~ti v e mCRsures. In this particular 

study t he DriFT i ncex i.s 0 .16 , 1 0Vier than any of th e Dt!FT 

va l ues menti oned nLo v e . But, the D~?T value in th e mi l dly 

fluorose~ is by 53% low er than o f those th~t a r e wi th 

no rmal te e t h ; and by 91)& l ower than of those t hat ara sev ere l y 

fluo r ased . These findings ag r ee with tha t o f Ol sson B ; bu t 

the over a ll v ~lue o f DM FT i n this s tudy is much l ower than 

Ol s son B.' s . This may be b ~cause of t hb diff er enc e 0 f th e 

nle thodc o f de t ection o f c a rics us e d durin~ the examina t ion . 

J 
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5 . cor; CLUSI Oh M D RECOr-WENDt.Cl'IONS 

Ext ensiv e ep i demi ol og ic a l r ese~rch e5 on th e benefits 

uad th e side e ff ec ts o f consuming f l uor ida with wa t er ,qnd 

o ther f ood items ho v e b een carried out in many parts o f the 

wo rld , mostly in th e i evel ~p0d wo rld . The b enefit s Bnd 

side e ff ect s o f fluorid e on hUlllan h ealth a t diff er en t age 

groups , under differen t liv i n6 coudi tions , and t he accur ence 

o f fluoride c on t ent in vnrying c onc entra tions in differen t 

sourc es of wa tt?r, f ood items , 50 11, 8.tmospher e :-Ind industrial 

a nd pharmacclutic a l pr Jducts have be en ,m,11ysed . Th e, 

absorption , distributi()n and excr e t iO!l t o nnd throuc?t , the 

different p3rts of the body have also b ~en anaylsed , mostly 

in exp c-rimenta l animals . From th ese s t udi es quantifiable 

results on the banefite Rnd ill-h e~lth effbcts o f fluorid e , 

have b een obtained at c er tain lev els of concentra t il)u in 

drinkinG water. It i s noVi wide ly a cc epted , especially among 

th e developed countri es , that fluorid e a t th e maximum 

a llowable ccncentrati on l avel os us e ful t o human h ealth, and 

when ~bov e thi s l e v e l (usually 1 mg p e r litr e) it c a uses 

damRge t o human health (dEntal an d s k e l e t a l flu orosi s) . 

Event h ough th e proble m i s not well s tudi ed in deve l oping 

country, e~demic fluorosis invo lving sev er e debilitatio n of 

g r eR t propor ti on o f t he pJpulation , r emains t o be serious 

public h ea.lth problem in S0me a reas of these c ountri es . The 

di sease is p r eventa ble if r eccgnized early, bu t irrever sible 

Oll c e th e damage has ac cur ed . 
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In Et hiopia , t:1(:: si tu~tiun is U'l t OllchE;d. rrhc 

concentrHtion of fluoride (and ath~r ch0~icals) of almost 

HII public water suppli es And stople fo od are not analysed . 

In general it can b e stah,d that the mp.gnitude of dental 

fluorosis in the r-:ati,}n is not known. Th e Jisb£.l.se is not 

e ven reported in the conthly morbidity and mortolity 

s t a tistic s report i. e the ~inistry o f Health . There are a 

few ComMittee reports tha t have aGsessed the fluori de 

problem in and a rround the Awash v"Ill ey State Farm an(~ Factory 

worker-s . These stl1dies hnve been carri ed out upon the request 

o f the union representatives of th e workers . dmong some of 

the State Farm ~ ~?loyees , fluorosis is r ecognized as a health 

pr ob l em o f the communi t y ~nd this is why the r eques t has come 

throu~h the workers union representatives . Th ere Rre legal 

disputeG between th~ workers and t he fact or y f or f a rm managers. 

Sam e of the work~r5 have develop0d crippli~g skeletal 

fluorosis and this workers hav e nsked for componsa tions . 

From disput es Dnd th ~ date gathered by this study , the 

disease of chronic denta l fluorosis is worth considering in 

the planning of health services progr amme of a community. 

Th e plan shoul d consider both th e prevEntion of dental 

fluorosis and dental c ar i es protection by the use of 

opti~al l e v el of fluorile , espec ially in the SCh001 age 

chil dren . Chil<.lr en are more vulnerable bot '! t:> d~ntal caries 

and dental fluorosis than o thar popul ation group . In 

general the health benefits and i ll-health effects of 
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cf fluor i de to hu~n~ health heve t o b e studi ed f ur ther. Its 

c on c ontr a ti on in f c od it ems and in communal wa t er s uppli es 

should be determined . IL this study , the fluoride c ontent 

of t~~ aa t c r supply o f th L t own o f NDzarea th is det ermin ed 

Dn d is f ound t o be h i gher ths n th E op t imal lev el. The 

magnitude o f ~Ental flu o r os i s ameng th e High S c hoo l stud ent 

populnti on of th e ag d g r oup 13 nnd 1boVB y ears i s ev i denced . 

This find ings a r e p8rh~ps not c onclusiv e but a r 8 indic ativ ~ 

f or further ext ensi v e i nves ti ga ti on of den t e l and skelet al 

flu oros is i n the town . In the p r o cess o f plann i ng fo r t hese 

extens iv e i n vestigations th e involv ement of t he comMuni t y 

a~~ s&v er~l other Jesciplinus i s v bry i mpor t an t. Nuz a r ea t h 

i s a fast g r owing tov'n a r.d th e pr ovi sion acc ept a.bl e qusli t y 

o f w~t er supp l y t o thi s t own ~ill have gr eat impa ct on its 

d ev e lopmen t . Th e possib l e alt erna tiv e me t hods o f providin g 

sa f e water supply f or Nazare2th ar e : 

1. S01iciting with ~8 tionBl ~nd Int e rna ti onal 

Organizati ons f e r th e c oop~ra t iv o appro a c h for 

ext Emsi ve ep iderriologic a l investig~ t i0ns 0 f 

f1uorid~ probl err in Nazare.'1 t h and th e Rift Vall ey 

as R whole ; and t o seek for so l utions of 

prov iding safe wat e r supply t o the p eopl e in 

that ar ea . 

2 . Explor a t ion of oth er wa t dr sourc es of l ess fluori de 

c onc en t rAtion . 
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".. Provision of wnter suppl;y fr om surface wat 8T sources . 

~WaG ll river, if tr ent 0d 3nd pr 0tect ed from industrial 

wBst e s pollution , could be the chaapest a lt e r native 

of pro vi ding safe wat er supply for r:azar eat h . 

~notjl er alternative wa t e r source i s r ain I~a t er . 

Since th ere is enough r El i nfA.ll i n Nazare.:'tth , it is 

possible to build d.m for collecting wa t e r during 

the rainy season . 

4. Introduction of large scal e defluoridution system to 

reduce tIle fluoride c oncentration levEl from the 

presen t 5 .30 PP1: to 1 PPlI, th e op tima l concentration 

level. However , th i s con be quite expensive . In 

',lQnji def111.o ridRting th e water suppl y used f o r 

drink i rcg and cuoking has be en in troduc ad f or th e 

last 15 YClrs Dnd effec t of it is being studied . 

However , t he ~ethod used to de fluor ida t e is said 

to be very expensiv e ~nd other cheaper methods are 

being studi ed (37) • 

5 . S inc e di e t is also a contributing f nctor in causing 

fluorosis, assessmen t of th e fluori de conten t o f th e 

common food items and contro l o f those tha t contain 

high fl u oride content is one of t he p r eventiv e 

mensure tha t shoul d be t~ken . 
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6 . Giving healt~ educati on t o the c ommuni ty is ~lsc 

ilnpor t 3n t in the ef f or t s to control fluor~siG in 

order t ge t their i nv o l v emen t i n th e progrClmme . 

Health educ Rtinn on th& po r per use and han d ling o f 

ch el1ic" l s (f e rtilizers) , and the dan ger o f th e 

practic e o f using l oc a l herbs and o th er ch emic a ls 

to r emove th e dental stain o f fluorid e by t he 

c ommun i ty has a l s o to be c onsider ed . 
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Cude No . 

DRte 

PTISV"LENCE OF' DEN'i\.L FLUOROSIS ,.MONG HIGH 

PaRT I i."t UE,S!]lION.u.IR E 

.1 . Name of stud ent 

2 . i\g e Sex School 

3. ',lila t do you know o r unders t'lnd a bout fluorosis? 

4. Do you think flu o r os is i s a health prob l em? 

Yes No 

5 . What i s be l i9ved to c ause fluorosi s1 

6 . Do you know any method of: 

a . Pr e venting dental flu or osis Yes 

b . Curing den t a l fluorosis Yes No 

7 . If yes wha t is it? 

n . Method of pr ev enting d ental flu o r os i s 

b . Method o f cur ing dental fluorosis 

No 

Grad e 

8. ~ h~t is y our sourc e of wat er supply for drinl:ing and 

c ooking? 

9 . Wh er e wer e y ou born? 

a . P'lzar eat h 

b . Oth er plac es (specify) 



10. If yeu were nat born in Nazareath e t .h.t age did you 

come to live L."l N.~zar €a t !l? 

b . ~-12 ye'lrs 

c . 12 YC'ir s 

11 . Have you liv~d o ut of Nazareath when un~er 12 y ears o f 

age f'r morc than 5 years? 

Yes 

b . 

12 . If yes , where Bnd ho w long did you li v e? 

r.~ • 

b . 

Ii. • C ond it i~n of the t ee t h : 
Pr es e nt 

D . Dec ayed 

b . l"issed 

c . P'ill e d 

D. HeRRons for missed (if present) 

a . ~lcciGent 

b . Dent a l diseases 

c . Other 

C . Degr ee of mo t tling 

a . Normal 

b . i"iild 

c . Severe 

D. Observa t ion about o ral hy giene (a) ~cc ept ~ble 
(b) Ur.c.ccept"ble 

N,o . if 
Present 

E. , . oy oth er thin~ you with t o t ell ~bout den t al fluorJsis 

or a bou t what we discussod? 
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EX.l'~M~LE OF Th~LEY SHEET 

I "" -,,,,,1:,, 
I - I , 

D Cil; r ee of Fluoros i s i --
Female I 

No r ma l Ni l d Sev e r e i 
I I 

Ma l e ! F emal e I Female i I I 
~hl e Femal e M al ~ 

-
I , 

13-16 ! 
--_.' 

17- 20 

21- 24 I -

21f 

- --
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