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ABSTHRACT In India, millions of people are crippled by
fluorosis, Though water with a high content of Mwonde is
the main cawse of fluorosis, it is not the only source for the
mlady which afflicts the teeth, organs and sysbems. Food
and cosmetics also contribute vo fluworasis, besides of course
drags. This study was condeced on 200 subjects in the rural
Southwesiemn area of Punjab. Information was dmwn with
regard bo the demographic profile, dietary pattem, incidence
of dental and skeletal Auorosis. The resulis showed that ma-
jority of the respondests were illicerace, involved in manual
labour and agriculure and belonged o 8 very low socio-
economic group. The prevalence of dental as well as skel-
etal luorosis was higher in men as compared 1o women. Sig-
nifican differences were found in the average daily food in-
take {except roots and tubers) between subjects free from
fMuorosis and sulfenng from severe Mworosis (Grade 111}
(F <001 The diets of the people suffering from flacrosis
were foand grossly deficient in energy, profein, calcium and
ascoshic acid and varied significantly from the persons free
fram Muarcsis (F < 0.015.

INTRODUCTION

Endemic fluorosis continues to be a challeng-
ing national problem. Punjab is among the 15
identified endemic states. Abowt 25 million of In-
dian scattered in these siates are affected by
Auorosis (Rao, 1988). Mearly 80 per cent of the
population of India live in villages and fluorosis
affected the farmers and cultivators, thus affect-
ing their efficiency. It is known that fluoride finds
its way 1o the human body largely through drink-
ing water, hence causing flucride toxicity affect-
ing the bones and teeth. The fluoride content of
drinking water, varies from 0.5 to 25 ppm in dif-
ferent parts of the country (Teotia et al., 1987).
This amount of fluoride is guite high compared
to normal permitted level of 1 ppm (WHO).
Though water with a high content of fluoride is
the main cause of fluorosis, it is not the only
source for the malady which afflicts the teeth,
bones and systems. Therefore, the present study
was undertaken to know the influence of nutri-
tional factors on fluoride toxicity in the rural area
of South-wesiern district of Punjab.

MATERIAL AND METHODS

The study was conducted on 200 subjects
comprising egual number of male and female
adults in rural areas of Faridkot District. Two
villages from each block namely, Kaon, Dhodha,
Rupana and Thandewal were selected. Dietary in-
formation was collected by using 24 Hour Re-
call Method. The average daily per capita intake
of nutrients were compared with the Recom-
mended Dictary Allowances of ICMR (1988)
Clinical examination of dental fluorosis was car-
ried out by using Siddique's (1955) classification
of dental mottling which was further substant-
ated by Jolly and Singh (1964). The prevalence
of skeletal fluorosis was studied by radiographic
examination with the help of physician from the
Guru Gobind Singh Hospital, Fandkot. The skel-
etal changes were classified according to the
standard classification (Roholm, 1937). The re-
sults were statistically analysed using Analysis of
WVariance and Critical Differences.

RESULTS

The general information about the respondents
viz. age, education, occupation, income, size of
family and source of drinking water are in lable
1. The data indicated that 78 per cent men and
57 per cent of women were illiterate. Majority of
the men were involved in heavy manual labour
work and were belonging o the low-socio-eco-
nomic group. The majority of the respondencts
(67.5 per cent) were using their own hand pump
water for drinking and cooking purposes;
whereas only 32.5 per cent were using public wa-
ter supply source.

The percentage distribution of the respondents
according to their incidence of dental and skel-
etal fluorosis is presented in table 2. It appears
that 13% of men and 37% of women respondents
were free from fluorosis. Grade [ dental Muorosis
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Table 1 : General information regarding the respond-

enis

SNe,  Particulars Men Wormen
(n= 100 (n= {)

I Age (n vears)

21-40 a3 Gl

d1-60 40 33

-0 17 f
2. Education

lnerse T8 57

Matnic 14 35

Grodusdion & g
1 Occupaiion

Labsar Sy -

Agriculiure 4y -

Service 1] 12

Housewives - ig
4 Per copita Per Month Income

| CHD= 2000} 65 47

200 -4k 24 42

Above 400 11 11
5 Size of Family (Members) Number (%)

i 50 (39,50

-7 141 [TOL5)
6. Twpe of Family

Joim 38 (19}

Muclear 162 (1)
7. Drinking Water Supply Source

Handpump 135 (675

Public water supply G5 (315

was present in 15% of men and 14% of women,
Grade II afflicted 56% of men and 45% of
women ; whereas 16% of men and only 4% of
women were found (o be suffering from Grade
IIT flucrosis. Skeletal fluorosis was presant in
26% men and 4% of women.

Table 2 : Percentage distribution of respondents ac-
cording to the prevalence of dental and skel-

ctal flunrasis
Incidence of devtnd monling Men Wizmen
Maommal 13 37
Gerade 1 {Mild fluorosis) 15 14
Grade 1l (Maoderate fluorosis) 56 45
Grade 111 {Severe Meorosis) 16 4
Ineidence of skeletal Tuorosis Men Wimen:
Skeleral fluorosis 16 4

The average daily food intake of the respond-
ents is presented in table 3. The average dealy in-
take of all the food group was maximum in the
subjects (both men and women) free from
fluorosis and minimum in the subjects suffereing
from grade I fluorosis. Significant differences
were found in the average daily food intake (ex-
cept roots and tubers) between subjects free from
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fluorosis and suffering from severe fluorosis
(Grade III) (P < 0.01). Even significant differ-
ences were observed in the intake of cereals,
pulses, milk and milk products and fais and oils
between subjects free from fluorosis and mild
fluorosis (Grade I (P < 0.01).

Table 4 shows the average daily nutrient in-
take of the subjects. The energy intake of the men
subjects i.e. free from fluorosis and suffering
from grade I, grade IT and grade I Auorosis was
inadequate when compared with recommended
allowances of ICME (1988). In case of women
subjects the energy intake was adequaie in the
subjects free from fluorosis and having grade |
fluorosis, whereas energy intake was found inad-
equate in subjects suffering from grade I1 and
grade IIT fluorosis. Protein and calcium intake
was high in men and women subjects free from
Muorosis and having grade [ Nuorosis when com-
pared to the recommended allowances of ICME
(1988). The intake of protein and caleium was
found inadequate in men and women subjects
suffering from grade | and grade [11 fluorosis. The
calcium and phosphorus ratio was normal in the
subjects (men and women) free from fluorosis
and having grade I Muorosis, whereas it was not
normal in the subjects suffering from grade 11 and
grade [II fluorosis. The ascorbic acid intake was
adequate in men and women subjects free from
fluorosis but was inadequate in the subject suf-
fering from grade I, grade IT and grade 111
fluorosis, when compared with recommended al-
lowances of ICME (1988). The differences in the
intake of all these nutrients were highly signifi-
cant between the subjects free from fluorosis and
suffering from grade 11T Nuorosis both in case of
men and women (P < 0.01).

DISCUSSION
In the present study majority of the respond-

ents were illiterate, involved in labour and
agriculture as occupation and belonged to a
very low socio-economic group. The drinking
water source of the respondents was hand
pumps; inspite of the availability of public water
works.

The prevalence of dental fluorosis was higher
in men (87%) as compared o women (59% ). Like-
wise skeletal fluorcsis was more in men {16%) as
compared to women (4%), The respondents
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suffering from grade II1 dental fluorosis weres also
found to be suffering from skeletal fluorosis.
Many factors like strenuous activity due to oc-
cupation; more intake of water, tea and alcohol
in men subjects were found to be responsible for
high prevalence of fluorosis as compared to the
females.

In the present study it was observed that the
respondents did not have any strong likes or dis-
likes for any particular food. They ate whatever
they could afford because the income of the ma-
jority of the respondents was low and the amount
of money available for food was strictly limited,
thus resulting in the lower food intake and corre-
gpondingly the higher incidence of fluorosis. This
continuous subsistence of the subjects on such
diets also resulted in lack of many essential nu-
trients particularly protein, calcium and ascorbic
acid and made them easy victims for this crip-
pling disease. The findings of some other work-
ers also indicated that inadequate intake of pro-
tein, calcium and ascorbic acid in the diets of the
population suffering from fluorosis may aggra-
vate the incidence of fluorosis (Krishna-machar,
1978; Tamboli et al., 1980: Maudgil et al., 1986
and Muratee, 1992).

Another finding of the study is that the diets
of the subfects suffering from Muorosis were
grossly deficient in energy. The results of the
present study are in accordance with Tambaoli e
al. (1980) and Maudgil et al. {1986) who also
reported that inadequate intake of energy may
sirike more the incidence of fluorosis.

Thus, it is concluded that there is need for
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maore attention 1o be paid regarding nutrition edu-
cation to the people. The people in the fluoridated
area should consume adeguate amount of milk,
curd, butter milk, paneerand green leafy vegeta-
bles to take care of protein and calcium reguire-
ments. Yitamin C rich foods such as orange,
lemon, kinnow, guava, Ber and Amia should be
consumed in large amounts to ensure the intake
of vitamin C. These steps can spare the people
from suffering dental and skeletal fluorosis.
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