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 The objective of the study was to examine the status of fluoride contamination and its impact on human health and to identify the factors influencing 
human health expenditure in fluoride affected locales of western zone of Tamil Nadu. 

 A multi-stage sampling method involving a combination of purposive and random sampling procedures was employed in drawing up the 
samples for collecting primary data. About 18 water samples were collected and analysed for pH and fluoride content. Probit model was used to study the 
factor that influence the incidenced of human illness or not. 

-1The results showed that fluoride concentration in groundwater varied between 1.38 to 1.94 mg l , causing dental fluorosis, pain in joints and 
skeletal fluorosis among people. Additional health care expenditure was observed as Rs.445/- per month per family in highly fluoride affected locale. 

 Government should make efforts to spread awareness among the farmers to avert fluoride contaminated groundwater and health 
campaign should be conducted regularly in the study area. 

 Fluoride, Fluorosis, Groundwater quality, Health risk
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1. Government should spread awareness on 
safe drinking water 
2. To overcome the effects of fluoride in water 
need to be made among the households 
through mass awareness campaigns 
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Introduction

Groundwater is the prime source of water for human 
consumption, agricultural and industrial uses in several regions 
around the globe (Kouras et al., 2007; Jalali and Ranjbar, 2010). 
Because of inadequate availability of surface water, groundwater 
contributes more to the necessity of human actions. Groundwater 
is the only option to supplement the ever increasing demand of 
water. Nearly half of the world population is facing the problem of 
water shortage (Mekonnen and Hoekstra, 2016). It has been 
projected that by the year of 2040, thirty three countries are 
expected to face extreme shortage of water including fifteen in the 
Middle East countries, most of Northern Africa, Pakistan, Turkey, 
Afghanistan and Spain, India, China, Southern Africa, United 
States of America and Australia (India Today Report, 2019). 
Water pollution is due to lower water quality containing high 
concentrations of salts as well as contaminated substances such 
as fluoride, lead, arsenic and boron (Miller et al. 1999). 

Fluoride is one of the critical ions that influence the 
groundwater quality. Occurrence of fluoride in groundwater is due 
to natural activities or anthropogenic activities. It to halogen family 

thand ranks 13  elements in plenty of earth’s crust (Greenwood and 
Earnshaw, 1984; Gillespie et al., 1989; Brindha and Elango 2011; 
Mishra et al., 2014; Pradhan and Biswal, 2018). The major 
sources of fluoride in groundwater are bearing minerals such as 
fluorspar, cryolite, fluorapatite and apatite in rocks (Farooqi et al., 
2007, Ramesh and Soorya, 2012). Anthropogenic interventions 
such as overuse of phosphatic fertilizers in farmers field, brick 
manufacturing industries, over deepening of well, coal based 
power station, smelting industries which releases fluoride in 
groundwater (Pickering 1985; Ozsvath 2009; Rawat et al., 2010; 
Dey et al., 2012; Mukherjee and Singh 2018). Fluoride has both 
beneficial and harmful effects on human health. Excessive intake 

-1of fluoride contaminated water (above 1.5 mg l ) leads to chronic 
fluorosis. Globally, 377 million people drink artificially fluoridated 
water. This represents 5 per cent of the world’s population (British 
Fluoridation Society, 2012). Countries like India, China, Mongolia, 
Pakistan, Ethiopia, Nigeria, Kenya, Libya, Egypt, Uruguay, South 
Korea, United States of America, Mexico and Argentina are highly 
affected (Deng et al., 2011; Chen et al., 2012; Nicolli et al., 2012; 
Reyes-Gomez et al., 2015) and countries like Canada, Sweden, 
Germany, United Arab Emirates, Afghanistan, Tajikistan, 
Indonesia, Thailand, Srilanka and Japan are moderately affected 
(Kitano and Furukawa 1972; Heikens et al., 2005) while less 
fluoride affected countries are Peru and Finland (Lahermo et al., 
1991; Indermitte et al., 2009). 

In India during the year 2009- 2015, use of groundwater 
was high which led to decline in the level of groundwater table. 
Estimates of Central Groundwater Board report showed that 
Indian state's groundwater tables has reduced significantly, 
Maharashtra (26.5 m), Tamil Nadu (13.6 m) and Rajasthan (4.9 m)  
(CGWB, 2010, 2016 and Pasupleti et al., 2019). Excession use of 
groundwater has led to increase in fluoride concentration in 
groundwater. People residing in rural India are dependent on the 

groundwater for drinking purposes, which is the worst affected as 
there is no alternative source (Ramesh and Soorya, 2012). Highly 
fluoride affected states are Rajasthan, Telangana, Andhra 
Pradesh (Singh and Mukherjee, 2015; Brindha et al., 2011; 
Sreedevi et al., 2006) Uttar Pradesh, Gujarat, Madhya Pradesh, 
Bihar, Jharkhand, West Bengal, Chattisgarh, Odhisa, 
Maharastra, Assam, West Bengal, Karnataka, Tamil Nadu and 
Kerala are moderately affected states (Misra et al., 2006; Latha et 
al., 1999, Srinivasamoorthy et al., 2012; Oinam et al., 2012) while 
least affected fluoride states are Goa, Manipur, Jammu and 
Kashmir, Punjab and Haryana (Das et al., 2003; Ali et al., 2016). 

-1High concentration of fluoride i.e., 1.5 mg l  results in severe 
problems over a large part of India. In due course, use of fluoride 
contaminated groundwater has created various human health 
issues. Nearly, 620 lakh people are affected by dental and skeletal 
fluorosis. Tamil Nadu is one among them, 23 out of 33 districts are 
affected with fluoride contamination in water. Salem, Erode, 
Dharmapuri, Coimbatore, Thiruchirapalli, Dindugal, Theni, 
Perambalur, Vellore, Madurai, Virudhunagar and Krishnagiri are 
fluoride contaminated district, where people are subject to the risk 
of dental and skeletal fluorosis (CGWB, 2016). Therefore, the 
study was carried out to examine the status of fluoride 
contamination in groundwater, to study the effect of fluoride on 
human health and their averting expenditure and to identify the 
factors influencing human health expenditure in fluoride affected 
locales of western zone, Tamil Nadu.

Materials and Methods

Study area : Multistage random sampling method was used for 
selecting the study area. At first stage, district wise fluoride 
affected locales of Tamil Nadu with the permissible limit of above 

-11.5 mg l  collected from Central Ground Water Board, 2014-15. In 
second stage, district has been segregated into different agro 
climatic zones based on fluoride content and finally, western zone 
was selected. At third stage, it was classified into affected locale 
(highly, moderately and less fluoride affected locale) as shown in 
Table 1. From these two blocks from each of the locales, three of 
each block were selected based on secondary data.

Finally, 186 samples were selected based on the sample 
as per size methodology given by Yamane (1967)

Where, n is the sample size; N is the total number of farmers 
population (6021618); e is the error limit/ level of precision of 5 % 
(0.05).

From the above sampling formula, the derived sampling 
size was 399, however taking into account time constraint in mind 
and for convenience, sampling size of about 46.5 per cent i.e. 186 
samples were preferred for the study. List of selected villages and 
farmers is furnished in Table 2.

Water sample : For laboratory analysis of fluoride content in 
ground water, water samples were collected from 18 villages that 

P.N. Kumar et al.: Assessment of farmers health risk in fluoride affected locales

N
21 + N(e )
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constituted about 18 samples. Water was collected from borewell, 
open well and handpumps in November - December, 2018. To 
minimise errors in laboratory test, polyethylene bottles were 
rinsed thrice in water sources (APHA, 2018). The samples tested 
for pH using Elico pH meter and fluoride concentration was 
analyzed by colorimetric method with the help of a commercially 
available (SPADNUS) reagent. 

Analytical tool : In order to achieve the objective of the study, 
probit model was fitted for the study to capture the factors 
affecting human health illness or not with regard of fluoride 
contamination.

Probit model : Probit model emerges from normal cumulative 
distribution function (cdf). Probit model also known as normit 
model by Gujarati (1978). Probit model was used to study the 
factors that influence the occurrence of illness. In households 
where illness is present Y = 1 and where illness is absent Y = 0.

Y* = X 'b + µ,     µ ~ [0, 1], [i=1, 2, .., n]i i i i

Where, Y* is the latent variable (or) unobservable variable i

representing the households occurring illness or not; X ' is the i

vector of exogeneous variable; b is the vector of parameter 
associated with exogenous variable; µ is the normally distributed i 

error term that is independent.

According to Greene (2011) and Wooldridge (2006), the observed 
variable Y is linked to Y*.i  i

Yi = 0 if Y* < 0

Yi = 1 if Y* > 0

If Yi = 1; Pi = P (Y = 1) = P (Y* ³ 0)i 

= P (b  + bX + µ ³ 0)0 i i i

= P (µ ³ - 0 - b X)i i i

= 1 - F  (-b  - b X)u 0 i i

F  = Cumulative distribution function of random variable uu

If Y = 0; P = 1 - F (-b  - bbX)i i o i i i

Table 1 : Classification of fluoride affected locales

Classification Fluoride affected locales Class interval 

Less a) Andipatti, b) P.K. Palayam, c) Dindigul,   d) Bangalapudur 1.59 – 1.69
Moderate a) Kunnam, b) Natham 1.69 – 1.83
High a) Thoppampati, b) Athani, c) Ammapet 1.83 - 1.97

Fig. 1 : Map showing study area.
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In the case of normal cumulative distribution, the model to 
estimate the probability of occurrence of illness is given as

P(Yi = 1 / X) = F (Xb)

2Where, z is the standard normal variable, z ~ N [O, d ] (Gujarati 
and Porter, 2009)

Marginal effect : If one unit change in exogeneous variable is 
given by means of marginal effect. It is partial derivative of the 

probability defined by 

F denotes probability density function of a standard normal 
variable

Model specification : Probit model specified in this study 
examined the factor influence the households occurrence of 
illness as follows: 

I= b AGE+ b EDU+ b FI+ b DW+ b SDW+ b SBW+ b SD + ji 1 2 3 4 5 6 7 

= Xb 1
2p

exp ( (2 

2-z dz

Table 3 : Selected variables in these model with pre-assumed outcome

Variables Expected sign Description

Age of respondents + Age of respondents is expected sign to be positive. Respondents Age (in years) at the time of 
interview. Age and Human health illness are positively related 

Education - Education level of head of households. We expect that negative sign indicates that less 
education leads to less awareness about fluoride contaminated groundwater

Household income + Household income is expected sign to be positive. Poor person (with low income) has more 
chances of suffering from health issues than a rich person (with high income) because rich 
people able to avert the illness

Depth of well + Depth of well is expected sign to be positive. Increase in depth of well leads to fluoride 
contamination in groundwater, farmers in study area use drinking water from well. 

Source of drinking water + Source of drinking water is expected sign to be positive. It will affect the human health due to 
drinking of fluoride contaminated water.

Source of bathing water + Source of bathing water is expected sign to be positive. Fluoride contaminated water used for 
bathing would lead to affect the human health.

Storage Dummy + Storage dummy is expected sign to be positive. Lack of separate storage structure will leads to 
affect the health.

Table 2 : Distribution of sample respondents in study area

Locale District Block Villages Proportionate no. of 
Sample Farmers

Less Fluoride Affected Locale (LFAL) Coimbatore P.K. Palayam 1 21
2
3

Theni Andipatti 1 41
2
3

Sub Total (A) 6 62
Moderate Fluoride Affected Locale (MFAL) Dindugal Natham 1 23

2
3

Perambalur Kunam 1 39
2
3

Sub Total (B) 6 62
High Fluoride Affected Locale (HFAL) Erode Athani 1 29

2
3

Ammapettai 1 33
2
3

Sub Total (C) 6 62
Grand Total (A+B+C) 18 186

dPi

Xij

= F (X 'b)bi j
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diarrhoea and joint pains. In case of moderately fluoride affected 
locale, illness viz., diarrhoea, dental fluorosis, skeletal fluorosis, 
pain in stomach, skin rashes and pain in joints were predominant. 
In highly fluoride affected locale, dental fluorosis, skin rashes, 
diarrhoea and excessive thirst and urination were found as a 
major illness in the study area (Fig. 2, 3 and 4). The same results 
are in line with the study conducted by Ayoob and Gupta (2006); 
Arya et al. (2019) and Yadav et al. (2019).

The averting or defensive expenditure incurred for 
recovery from dental fluorosis, skin rashes, diarrhoea, pain in 
joints, pain in stomach and skeletal fluorosis exhibited increasing 
trend from less fluoride affected to high fluoride affected locales. 
Increase in the number of visits to doctor per month per family was 
observed as four visits in the case of highly fluoride affected locale 
while less and moderately fluoride affected locale was found to 
perform two visits to the doctor per month per family. The health 
expenses per month per family was about Rs. 447 in highly 
fluoride affected locale while in case of moderately and less 
fluoride affected locale it was Rs. 310 and Rs. 212, respectively. 
The health expenses were found to be high in highly fluoride 
affected locale followed by moderately and less affected locale 
(Raviteja, 2017). The averting or defensive expenditure for 
human health gradually increased and have a direct relationship 
with increase in fluoride contaminated ground water (pollution) 
intensity.

Human health impact – factors influencing human health 
expenditure in less fluoride affected locale : Probit regression 
model was used to determine the effect on health among the 
sample farmers using fluoride contaminated ground water in the 
study area and the results are presented in Table 6. Age of 
respondents, education, household income, depth of well, source 

Table 4 : Distribution of pH and fluoride in different location of Western Zone in Tamil Nadu

- -1Locale District Block Villages pH F (mg l )

Less Fluoride Affected Locale Coimbatore P.K. Palayam Asokapuram 7.24 1.59
Naickenpalayam 7.68 1.42
Nanjundapuram 7.31 1.38

Theni Andipatti Andipatti 6.97 1.57
Ethakoil 7.29 1.53
Ammachipuram 7.52 1.44

Moderate Fluoride Affected Locale Dindugal Natham Natham 6.94 1.64
Kosavapatti 7.21 1.80
Pannivarpatti 6.83 1.67

Perambalur Kunam Kunnam 7.55 1.75
Veppur 7.46 1.82
Koothur 7.07 1.73

High Fluoride Affected Locale Erode Athani Andiyur 7.15 1.94
Athani 6.93 1.85
Keelvani 7.89 1.91

Ammapettai Ammapettai 7.52 1.82
Guruvareddiyur 7.66 1.79
Manickampalayam 7.84 1.93

Where, I is the 1, occurrence of illnessor ‘0’, otherwise; AGE is the i 

age of sample respondents; EDU is the household head 
education; FI is the farm income in rupees; DW is the depth of well 
(in feet); SDW is the source of drinking water dummy (if 1= used 
affected water, else =0); SBW is the source of bathing water 
dummy (if 1= used affected water, else =0); SD is the storage 
dummy (if 1= no separate storage of drinking water, else =0); Φ is 
the random error term

Results and Discussion

Distribution of pH and fluoride concentration : Distribution of 
pH and fluoride concentration in different location of western zone 
in Tamil Nadu is given in Table 4.

pH and fluoride: Groundwater pH ranged from 6.83 to 7.89 due 
to the presence of carbonate and bicarbonate. The fluoride 
concentration in groundwater in this study varied between 1.38 to 

-11.94 mg l . The permissible limit of fluoride concentration in 
-1drinking water is from 0.6 to 1.2 mg l  according to the Indian 

standard specifications (BIS, 2012). Fluoride concentration 
-1above 1.5 mg l  indicate high incidence of fluorosis (WHO, 1996). 

Excessive consumption of fluoride contaminated water leads to 
defect in the tooth enamel known as dental fluorosis (Ramesh 
and Soorya, 2011).

Effect of fluoride on human health and its averting 
expenditure : Impact of fluoride on human health and its averting 
expenditure is furnished in Table 5. 

The incidence of health disorders was higher in highly 
fluoride affected locale followed by moderately fluoride affected 
locale and less fluoride affected locale. Human health illness in 
less fluoride affected locale was skin rashes, dental fluorosis, 
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of drinking water, source of bathing water and storage dummy 
were independent variables included in the model.

The coefficients of age of respondents, income, depth of 
well and source of drinking water were found to significantly 
influence the occurrence of illness among the sample households 

The marginal effects reveal that for an increase in the age 
of head of household by one year, the probability of occurrence of 
illness among members of sample households increases by 
0.013 per cent (Ghosh and Baerjee, 2016). The coefficient of 
household income was found significant at ten per cent level. The 
marginal effect of household income was 0.017, which indicates 
that for every one per cent increase in household income from the 
geometric mean level, keeping other factors constant, the sample 

Table 5 : Impact of fluoride on human health and its averting expenditure

Particulars Less affected locale Moderately Highly affected Total
affected locale locale

A. Type of illness
Dental fluorosis 11 6 20 37
Pain in stomach 0 5 11 16
Loss of appetite 0 0 0 0
Diarrhoea 2 7 13 22
Excess thirst and Urination 0 2 0 2
Skeletal fluorosis 0 6 14 20
Pain in Joints 3 2 7 12
Skin rashes 14 7 11 32
Others 3 1 2 6
B. Averting or Defensive Expenditure
Average Family Size 5 4 6
Number of time visited to hospital on above 2 2 4
mentioned problems (visits per month)
Physician cost (Rs. per month) 65 90 150
Treatment cost (Rs. per month) 147 220 295
Total [3+4] (Rs. per month) 212 310 445

Source: Primary survey (2018-19)

Fig. 4 : HFAL - dental fluorosisFig. 2 : LFAL - dental fluorosis 

Fig. 3 : MFAL - dental fluorosis
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Table 7 : Factors influencing human health expenditure for moderately fluoride affected locale

Particulars                           Coefficient                    Marginal effects

Coefficient Z-value Elasticities Z-value

Age of respondents 0.309** 2.63 0.061*** 3.34
 NS  NSHousehold heads education 0.070 1.3 0.014 1.36

Household income 0.910* 1.75 0.179* 1.92
Depth of well 0.353** 2.09 0.069** 2.40

 NS  NSSource of drinking water -0.041 -0.08 -0.008 -0.08
Source of bathing water 0.675* 1.9 0.133** 2.16

 NSStorage Dummy 0.724 1.61 0.142* 1.73
Constant 14.525** 2.61
Log likelihood -22.05

2Pseudo R 0.45
2Chi  value 36.53***

Note: *** - Significant at 1 % level; ** - Significant at 5 % level; * - Significant at 10 % level;  NS - Non Significant

349P.N. Kumar et al.: Assessment of farmers health risk in fluoride affected locales

households could avert the illness by 0.017 per cent. It clearly 
indicates that poor person (with low income) has more chances of 
suffering from health issues than a rich person (with high income) 
because rich person able to avert the illness. Depth of well had a 
positive influence with occurrence of illness. The marginal effect 
of depth of well was 0.076 indicating that for one per cent increase 
in depth of well (in feet) from the geometric mean level, keeping 
other factors constant, the probability of occurrence of illness 
among members of sample households would increase by 0.076 
per cent. Increase in depth of well leads to fluoride contamination 
in groundwater, farmers in study area use drinking water from well 
(Karthikeyan et al., 2010). It will affect the human health due to 
drinking of fluoride water. Source of drinking water had a positive 
relation with incidence of illness (Yu et al., 2018; Soto-Barreras, 
2019). The marginal effect was 0.190, which indicates that for 
every one per cent increase in source of drinking water from the 
geometric mean level, keeping other factors constant, the 
probability of occurrence of illness among members of sample 

households would increase by 0.190 per cent. Therefore, it could 
be inferred that incidence of illness was predominant with the 
usage of fluoride contaminated water. It was also notable that the 
household with high income could avert and limit the incidence of 
illness.

Factors influencing human health expenditure in moderately 
fluoride affected locale : Factors influencing human health 
expenditure in moderately fluoride affected locale is presented in 
Table 7. The age of the respondents, household income, depth of 
well and source of bathing water were found to significantly 
influence the occurrence of illness among the sample farmers 
household. The marginal effects showed that an increase in age 
of head of household by one year, increases the probability of 
occurrence of illness among the members of sample households 
by 0.061 per cent (Ghosh and Baerjee, 2016). The coefficients of 
household income and source of bathing water were found 
significant at ten per cent level. The marginal effect of household 

Table 6 : Factors Influencing human health expenditure in less affected locale

Particulars                       Coefficient                        Marginal effects

Coefficient Z-value Elasticities Z-value

Age of respondents 0.163** 2.010 0.013** 2.330
 NS  NSEducation -0.134 -0.680 0.010 -0.690

Household income 0.217* 1.903 0.017* 2.112
Depth of well 0.941*** 2.832 0.076*** 2.910
Source of drinking water 2.424** 2.060 0.190** 2.500

 NS  NSSource of bathing water -0.323 -0.430 -0.025 -0.430
 NS  NSStorage Dummy 0.632 0.760 0.049 0.790

Constant -20.971** -2.160
Log likelihood -9.040

2Pseudo R 0.71
2Chi  value 45.60***

Note: *** - Significant at 1 % level; ** - Significant at 5 % level; * - Significant at 10 % level; NS - Non Significant
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income and storage dummy were 0.179 and 0.142, respectively, 
which indicates that for every one unit increase in household 
income and storage dummy from the geometric mean level, 
keeping other factors constant, the sample households could 
avert the illness by 0.179 per cent and improper storage facility for 
drinking water would increase the probability of occurrence of 
illness by 0.142 per cent. The coefficient of depth of the well had a 
positive influence with the occurrence of illness (Maddid et al., 
2017). The marginal effect of depth of well (0.069) indicated that 
for one per cent increase in depth of the well (in feet) from the 
geometric mean level, keeping other factors constant, the 
probability of occurrence of illness among the members of sample 
households would increase by 0.069 per cent. The positive 
relationship was observed between the use of fluoride affected 
water for bathing and incidence of illness. The marginal effect was 
0.133, which indicates that for every one per cent increase in the 
use of fluoride affected water for bathing from the geometric mean 
level, keeping other factors constant, the probability of 
occurrence of illness among members of sample households 
would increase by 0.133 per cent. It could, therefore, be 
concluded that the occurrence of illness was predominant with 
the use of fluoride affected water source and also the household 
with higher annual income could avert and limit the incidence of 
illness.

Factors influencing human health expenditure for highly 
fluoride affected locale : Factors influencing human health 
expenditure for highly fluoride affected locale is presented in 
Table 8. Age of respondents, household income, depth of well and 
source of drinking water and bathing water significantly 
influenced the occurrence of illness among the sample farmers 
household. The marginal effects revealed that with increase in 
age of head of household by one year, the probability of 
occurrence of illness among the members of sample households 
increased by 0.010 per cent (Ghosh and Baerjee, 2016). The 
coefficients of depth of well and source of bathing water were 

found significant at ten per cent level. The marginal effect of depth 
of the well and use of fluoride affected water for bathing were 
0.024 and 0.235, respectively, which indicated that for every one 
unit increase in depth of the well and use of fluoride affected water 
for bathing from the geometric mean level, keeping other factors 
constant, the probability of occurrence of illness among the 
members of sample households would increase by 0.024 per cent 
and 0.235 per cent, respectively. Household income was found 
significant at five per cent level. The marginal effect was (-) 0.051, 
which indicated that for every one per cent increase in the 
household income from the geometric mean level, keeping other 
factors constant, the probability of occurrence of illness among 
the members of sample households would decrease by 0.051 
percent.

The coefficient of household income had a negative 
influence with incidence of illness. Household income of the 
sample households were not able to avert the illness due to low 
income of the people. The coefficient of consumption of fluoride 
contaminated water had a positive association with incidence of 
illness and for every one per cent increase in the consumption of 
drinking water resulted in 0.082 per cent increase in the 
occurrence of illness, keeping other factors constant from the 
geometric mean levels (Yu et al., 2018; Soto-Barreras, 2019). It 
can, therefore, be inferred that incidence of illness was 
predominant with the usage of fluoride contaminated water 
source and household income was not able to avert the 
occurrence of illness.

The water samples of the study area contained high 
amount of fluoride and did not meet the BIS / WHO standards. The 
samples of groundwater used for drinking purposes resulted in 
dental fluorosis, diarrhoea, joint pains, skeletal fluorosis and skin 
rashes among the local residents. Due to pre valance of dental 
fluorosis, health care expenditure incurred was Rs. 445/- per 
month per family in highly fluoride affected locale followed by 

Table 8 : Factors influencing human health expenditure for highly fluoride affected locale

Particulars                           Coefficient                             Marginal effects

Coefficient Z-value Elasticities Z-value

Age of respondents 0.121* 1.89 0.010** 2.22
 NS  NSHousehold heads education 0.165 0.74 0.014 1.07

Household income -0.613** -2.02 -0.051** -2.29
Depth of well 0.298* 1.89 0.024** 2.05
Source of drinking water 0.982** 2.21 0.082** 2.26
Source of bathing water   2.821* 1.73 0.235* 1.93

 NS  NSStorage Dummy -0.208 -1.02 -0.017 -1.10
 NSConstant 5.963

Log likelihood -9.51
2Pseudo R 0.76

2Chi  value 61.61***

Note: *** - Significant at 1 % level; ** - Significant at 5 % level; * - Significant at 10 % level; NS - Non Significant
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moderately fluoride affected locale (Rs. 310/- per month per 
family) and less fluoride affected locale (Rs. 212/- per month per 
family). Estimates of factors influencing human health expenditure 
for fluoride affected locales by using probit model revealed that 
major influencing variables in human health illness is depth of well, 
source of drinking water and bathing water. The study suggests 
that the government should spread awareness on safe drinking 
water and to overcome the effects of fluoride in water regular 
heath camps should be organised in fluoride affected locales 
where specialists should treat people on minimized rates 
treatment. The government should introduce mobile water testing 
laboratories in major fluoride affected locales and help the farmers 
to have knowledge on the extent of fluoride contamination.
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