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Abstract:  Present study reports survey on health
status of fluorosis patients from fluorosis endemic
three neighbouring habitations - Kachhariadih,
Muslimtola and Hanumannagar of Hardiya Panchayat,
Rajauli, Nawada, Bihar. The study has been conducted
in two phases. First phase study was conducted from
November 2017 to December 2019 when the people
from these fluorosis endemic habitations consumed
fluoride contaminated groundwater for drinking and
cooking purpose. Second phase study covers the
period from January 2020 onwards till the date of
submitting this research paper. On 18.12.2019 fluoride
safe treated dam water was started from rainfed
Phulwariadam under Multiple Village Piped Water
Supply (MVWS) scheme conducted from PHED,
Govt. of Bihar campus, Hanumannagar, Hardia. Under
this scheme fluorosis endemic 100 habitations of
Rajauli Block covering a population of over 85,000
are being supplied fluoride safe potable water. Our
study habitations are covered under this scheme.
Supply of fluoride safewater is coupled with use of
moringa leaf powder as nutritional supplement to the
fluorosis patients of the study area.  The first phase
study revealed that all the three types of fluorosis –
dental, skeletal and non-skeletal-were widely
prevalent in the people of study area. Analysis of all
their drinking water sources showed fluoride
concentration from 1.8 ppm to 8.7 ppm being higher
than maximum permissible limits of 1.5 ppm. In
rainfed dam water it was 0.6 ppm. During second

phase study which is still going on fluorosis patients
have expressed gradual relief in body pain and
stiffness of body parts, improved digestion system etc.
Decreasing fluoride concentration in their urine
sample after interventions is also an indicator of
success of the mitigation measures.

(Key words :  Fluorosis patients, Fluoride safe
potable water, Moringa leaf powder, Improved health
status)

Introduction

Fluorine is a trace element which when
accumulates in human body in the form of
fluoride above permissible limit causes fluorosis.
Fluorosis is a serious public health problem
causing health disorders like Dental fluorosis,
Skeletal fluorosis and Non-skeletal fluorosis,
besides inducing ageing. Moreover, in recent
years investigation on fluorosis patients
evidences are coming on involvement of Kidney,
Liver, Adrenal gland and Reproductive organ as
well(Ref.1,2,3). The rising prevalence of Autism
Spectrum Disorders (ADS) in fluorosis endemic
areas of our country and elsewhere is another
concern of serious nature (Ref. 4).  Fluoride can
reach human body through natural sources- water



and soil (via agricultural crops) and also through
ready to consume food items and industrial
emission from various industries with high
fluoride content in them. Several of the ready to
serve foods, beverages, snacks etc. have high
content of black rock salt (CaF

2
) which is as high

as 157ppm fluoride(Ref.5). However, drinking
water extracted from ground water aquifers is the
most common source of fluoride intake.

In some region of the world including
our country and the state of Bihar, the
geographical crust is heavily loaded with fluoride
bearing minerals due to which ground water is
naturally fluoridated. The occurrence of fluoride
in ground water in higher concentrations is
attributed to the leaching of fluoride from its
minerals. Intake of fluoride contaminated
drinking water for a prolong period causes
fluorosis. It is detrimental to the health of an
individual and the community which in turn has
adverse effects on growth, development and
economy of a state and the country.

In our country as per Bureau of Indian
Standards (BIS), the “Acceptable limit
(maximum)” of fluoride in drinking water and
the “Permissible limit (maximum) in the Absence
of Alternative source” are 1.0 mg per litre
(1.0ppm) and 1.5mg per litre (1.5ppm)
respectively with a rider. “Lesser the fluoride the
better (Ref. 6)”.

Fluorosis: Indian scenario
As per the Ministry of Water Resources,

Govt. of India, New Delhi out of 639 districts in
India, 267 districts were the fluoride affected in
the year 2012. UNICEF estimated about 66.62
million people to be at risk due to fluoride
contaminated water in 19 states of India including
6 million children below the age of 14 years
(Ref.7).

As per the latest data presented in the
Lok Sabha in September 2020, a total of 5,485
habitations across 17 states are affected by

fluoride contamination in drinking water across
India.

Fluoride affected areas of Bihar

Bihar is one among the 17 states of India
where fluoride endemicity has been reported in
11 out of 38 districts of Bihar due to high level
of fluoride in their drinking ground water sources
(Ref.8, 9).

As the damage/change in skeletal
system and teeth due to prolonged exposure to
high fluoride levels is irreversible, the focus of
management of fluorosis is on prevention, health
promotion, deformity correction and rehabitation.
In order to address the problem of fluorosis in
the country, Govt. of India started 100% centrally
approved “National Programme for Prevention
and Control of Fluorosis (NPPCF)” as a new
health initiative during 11th five year plan in a
phased manner (Ref.5)

Centre for Fluorosis Research and Integrated
Fluorosis Mitigation (IFM) Programme.

Centre for Fluorosis Research (CFR) is
a research wing of A. N. College, Patna, Bihar
(India). It provides a platform to scientists,
researchers, medical professionals, philanthropic
organizations and individuals who are genuinely
working for or wish to be associated with the
noble cause of fight against fluorosis. This
conglomeration of sensible persons work together
to lesser the suffering of fluorosis patients and to
bring them back to main stream of social life.

In October 2017, a Socio-Scientific
Research-cum-Fluorosis Mitigation Programme
entitled “Integrated Fluorosis Mitigation (IFM)
Programme in Fluorosis endemic selected
villages of Nawada Districts, Bihar” was
undertaken. The IFM Programme is being
implemented with the financial and technical
support  of UNICEF, Bihar and is being
conducted by Centre for Fluorosis Research, A.

162 Bihari Singh et al. J. Chemtracks



N College, Patna in collaboration with CSIR-
NEERI, Nagpur, ICMR-NIRTH, Jabalpur and
PHED, Government of Bihar.

METHODOLOGY & STUDY DESIGN
The three habitations selected for the

present study are all rural far from the township
and inhabited mostly by poor people belonging
to the lowest strata of the society-economically,
socially and educationally.

Study Design:
As has been mentioned above the study

has been designed to be conducted in two phases:

PHASE I:
Phase I study covered the study period

from November 2017 to December 2019.

It included:

[A]. Survey on health status and and food
habits of the people:

(i). Survey on health status of individual
members of each and every family of the
fluorosis endemic study habitations was
conducted through a Health Survey Booklet
designed specifically for recording the survey
report.

It contained a set of questionnaires
designed to record the type and severity level of
fluorosis of the fluorosis affected members of
each family individually.

(ii) Common food items and food
habits of common people of the study habitations
were recorded in the Health Survey Booklet.
Such records are helpful in understanding the
nutritional status of the fluorosis patients and help
in planning for food/nutritional supplements to
fluorosis patients in particular and to
malnutritioned people in general.

[B]. Water quality analysis of all the 32
drinking water sources:   [27 hand pumps, 3 bore
wells, 1 dug well and 1 Intake well (dam]

These were the only source of drinking
and cooking water in the study areas before the
supply of fluoride safe water under MVWS
Scheme in December, 2019.

The water quality analysis and survey
on the health status of the people in the study
habitations were   conducted from March 2018
to October 2019. First water quality analysis of
all the 32 drinking water sources was conducted
in March 2018 and the second Water quality
analysis was conducted in October 2019, just
before the supply of fluoride safe water were
undertaken in these habitations under MVWS
scheme from 18th December, 2019 onwards.

              It is known that decreasing pattern of
fluoride concentration in urine of fluorosis
patients is an indicator which shows the positive
effect of mitigation measures on the fluorosis
patients. Therefore, periodic chemical analysis
of urine sample of some selected fluorosis
patients for fluoride concentration in their urine
was done (Ref 17,18,19).

[C]. Case studies of some fluorosis patients
(their health complaints, educational status etc.)
from the study villages before interventions of
supply of fluoride safe water and provision for
moringa leaf powder in their daily meal items as
nutritional supplement were undertaken.

PHASE II:
 Phase II Study covered the period after

the supply of fluoride safe water under MVWS
scheme was undertaken on 18.12.2019. The
study covered the period from January 2020 to
October 2022.

The study included:
[A]. Water quality analysis of the fluoride
safe water supplied under MVWS Scheme. The
water quality analysis wasconducted twice-first
in the month of May, 2020 and second in the
month of September-October, 2022.
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[B] Periodic chemical analysis of urine
sample of the selected fluorosis patients for
fluoride concentration in their urine was done
along with the water quality analysis.

[C] Interaction of CFR team members with
some severely affected fluorosis patients from
the study have been habitations undertaken and
their health status (including improvement in
their health conditions)recorded after they have
been consuming fluoride safe water being
supplied under MVWS Scheme for drinking and
cooking purpose together with specified quantity
of moringa leaf powder in their daily meal items
made available to them by the CFR team
members free of cost.

Materials and Methods

For chemical analysis of water samples
for different drinking water quality parameters
including fluoride concentration, water samples
were collected from different water sources in
good quality screw capped polythene bottles of
one litre capacity. Some of the physico-chemical-
parameters were determined on the site itself. For
determination of the remaining parameters the
samples were labelled properly and analysed in
the laboratory of Centre for Fluorosis Research
A. N.College, Patna.

For determination of fluoride
concentration in water samples as well as in urine
samples of the fluorosis patients the instrument
used was ORION STAR A214 ION SELECTIVE
ELECTRODE.

Mostly A.R grade Merck chemicals
were used for analysis.All the solutions were
prepared in double distilled water. Water samples
were analysed by methods. (recommended by
APHA (Ref.13).
Results and Discussion
PHASE I STUDIES

[A]. Summarised Report on health status and
food habits of the people from the habitations
under study (survey conducted from August to
October, 2018 and recorded in detail in the Health
Survey Booklet).

[I]. Health Status of the People

(a). Kachhariadih Habitation
It is inhabited mostly by poor people

belonging to the lowest state of the society-
economically, socially and educationally.

(i) Total number of families residing
permanently in this habitation: 74

(ii) Total number of people residing
permanently in the habitation and
surveyed: 401

(iii) Number of inhabitants-mostly young boys
and girls below 16 years of age having
dental fluorosis: 137

(iv) Number of people having skeletal
fluorosis of serious nature: 24

(v) Number of people with cases of mild
skeletal fluorosis: 40

(vi) Number of people with non - skeletal
fluorosis and were found confined
partially/fully to bed: 14

(vii) Number of people having complains of
gastrointestinal disturbance, loss of
appetite, pain in stomach, chronic
constipation etc. : 104

(b) Muslimtola Habitation

It is in habituated mostly by poor Muslim
families

(i) Total number families residing
permanently in the habitation: 35

(ii) Total number people residing permanently
in the habitationand surveyed: 215
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(iii) Number of inhabitants - mostly young
boys and girls below 16 years of age
having dental fluorosis: 71

(iv) Number of people having skeletal
fluorosis of serious nature: 14

(v) Number of people with cases of mild
skeletal fluorosis: 20

(vi) Number of people with non-skeletal
fluorosis and were found confined
partially/fully to bed: 02

(vii) Number of people having complains of
gastrointestinal disturbance-loss of
appetite, pain in stomach, chronic
constipation etc.: 62

(c). Hanuman Nagar Habitation

It is inhabited mostly by poor people of
schedule caste category (Rajbanshi
Community).

(i) Total number families residing
permanently in the habitation: 23

(ii) Total number people residing permanently
in the habitation and surveyed: 116

 (iii) Number of inhabitants’- mostly young
boys and girls below 16 years of age
having dental fluorosis: 49

(iv) Number of people having skeletal
fluorosis of serious nature: 07

 (v) Number of people with cases of mild
skeletal fluorosis: 05

(vi) Number of people with non-skeletal
fluorosis and were found confined
partially/fully to bed: 02

  (vii) Number of people having complains of
gastrointestinal disturbance-loss of
appetite, pain in stomach, chronic
constipation etc. : 36

[II]. Food habits of common people in the
study areas:

(a). Food habits of majority of the people of
Kachhariadih and Hanuman Nagar
habitations were recorded as given
below:

* Main food items (grains): Rice and Wheat

* Pulses : 2 – 3 times a week

* Main vegetable items which are cooked
almost daily: Potato, Brinjal, Pumpkin etc.

* Leafy green vegetables: 1 – 2 times a week.

* Non vegetarian items - Egg, Fish, Poultry,
Meat etc: Usually once in a month.

* Main oil medium for cooking vegetables
and other food items: Mustard oil.

* Milk : Once/ twice in a week

* Curd : Usually once in a week

* Fruits: Rarely taken; mostly during
festivals.

(b). Food habits of majority of the people of
Muslim tola habitation:

Food habits of majority of the people are
similar to those of the neighbouring
Kachhariadih and Hanuman Nagar habitations.
One difference in food habit of inhabitants of
Muslim tola as found was that they have non-
vegetarian items in their meals almost thrice in
a week.

[B]. Water Quality Analysis of all the 32
drinking water sources collected from the
study areas

(a). Description of sampling sites

Details of all the 32 drinking water
sources in the habitations under study from where
water samples were collected for their physico-
chemical analysis are as tabulated below :
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S. 
No 

Sample 
code 

Description of the Location/House owner’s Name Source of water 

1 C1 Hardia Primary School, Hardia Hand Pump 
2 C2 Intake Well,(Dam), Hardia Rainfed Dam Water 
3 C3 Dam Side, Hanuman Nagar, Rehabilitation Area Hand Pump 
4 C4 Road Side, Hanuman Nagar, Rehabilitation Area  Hand Pump 
5 C5 NareshRajbanshi, Hanuman Nagar, Rehabilitation Area Hand Pump 
6 C6 AmeriJadav (Brother of IshwariJadav), Kachhariadih Bore well 
7 C7 Fluride Removal Centre (FRC), Kachhariadih Bore well 
8 C8 Bhawan Bricks, Kachhariadih Hand Pump 
9 C9 Beside DilipRajbanshi House, Kachhariadih Bore well 
10 C10 Jaiprakash Saw (First source) , Kachhariadih Hand Pump 
11 C11 Jaiprakash Saw (Second source) , Kachhariadih Hand Pump 
12 C12 Satish Mishra, Kachhariadih Hand Pump 
13 C13 KamtaRajbanshi, Kachhariadih Hand Pump 
14 C14 TulshiRajbanshi, Kachhariadih Hand Pump 
15 C15 PintuRajbanshi, Kachhariadih Hand Pump 
16 C16 KaruYadav, Kachhariadih Hand Pump 
17 C17 Jainath Saw, Kachhariadih Hand Pump 
18 C18 Krishna Yadav, Kachhariadih Hand Pump 
19 C19 Kameshwar Saw,Kachariadih Hand Pump 
20 C20 Dilip Saw(Sarpanch), Kachhariadih Hand Pump 
21 C21 Dug Well, Kachhariadih Dug Well 
22 C22 YaloRajbanshi , Kachhariadih Hand Pump 
23 C23 Mushari Mia, Muslim Tola Hand Pump 
24 C24 Gauri Devi (NareshMistri), Muslim Tola Hand Pump 
25 C25 Ramjan Mia, Muslim Tola Hand Pump 
26 C26 Talab Mia (Neighbour of Ramjan Mia), Muslim Tola Hand Pump 
27 C27 Mustakin Mia, Muslim Tola Hand Pump 
28 C28 RambalakYadav, Muslim Tola Hand Pump 
29 C29 Ekbal Mia, Muslim Tola Hand Pump 
30 C30 Md. NasimAnshari, Muslim Tola Hand Pump 
31 C31 Md. Ashgar, Muslim Tola Hand Pump 
32 C32 Md. JamirAnshari, Muslim Tola Hand Pump 

Panchayat :-Hardiya, Block :- Rajauli, District :- Nawada, Bihar, India

Based on the results of analysis of water samples
from different sources in the study area, following
observations have been made:

(1). Value of pH, Turbidity, Total alkalinity,
Total dissolved solids; Sulphate and
Chloride in all the water samples were
found to be within the permissible limits.

(2). Fluoride concentration in all the water
sources except one from the Intake well,
Phulwaria dam were higher than the
maximum permissible limit of 1.5 ppm. The

value ranged from 1.8 ppm in sample C
19

to as high as 8.7 ppm in sample C
8
. As

expected, in the water sample collected
from Intake well of the rainfedPhulwaria
dam water fluoride concentration was found
to be 0.6 ppm which is well below the
acceptable limit of 1.0 ppm.

(3). Total hardness as CaCO
3
 (in ppm), Calcium

hardness as Ca++ (ppm) and Magnesium
hardness as Mg++ (ppm) were found to be
within permissible limits.
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(4). Electrical conductivity value ranged from
the lowest value of 180/cm in sample C

2

to the highest value of 1041S/cm in
sample C

18.
 For a few water samples–C

16, 
C

17,

C
21  

and C
25

 the values were on higher side.

(5). Nitrate concentration in all the analysed
water samples were well within the
permissible limit except in samples C

18

(45.3 ppm) and C
25

 (46.7 ppm) which were
higher than the permissible limit of 45 ppm.

Study on health status of 10 selected fluorosis patients before interventions : 

i. Normal The enamel surface is smooth, glossy, translucent, creamy-white in colour. 0 
ii. Mild Enamel surface showing extensive chalky white opaque areas in two or more teeth. 1 
iii. Moderate Enamel surface showing brownish yellow or brown colour horizontal lines. 2 

iv. Severe 
Enamel surface showing brown colour with pitted, discrete or confluent, eroded or 
destroyed structure on two or more teeth. 

3 

 
Numeral notation for Status of Skeletal Fluorosis: 
i. Knock knee/Bow leg   Present= 1, Absent= 2 

Ii. Crippling  Present= 1, Absent= 2 
Iii. Touching chest with chin  Yes= 1, No= 2 

Iv. Bending forward  Yes= 1, No= 2 

v. Touching Back of Head by both arms with extended shoulder  Yes= 1, No= 2 

 Numeral notation  for Status of Non-Skeletal Fluorosis : 
i. Loss of appetite Yes= 1, No= 2 
ii. Constipation Yes= 1, No= 2 
iii. Pain in stomach Yes= 1, No= 2 
iv. Frequent tendency to Urinate Yes= 1, No= 2 
v. Extreme weakness Yes= 1, No= 2 
vi Lack of sleep Yes= 1, No= 2 
vii Mental retardation Yes= 1, No= 2 

 

Numeral notation for Educational Status : 
i. Illiterate 0 
ii. Can sign only 1 
iii. Can read and write 2 
iv. Primary (Upto 5th class) 3 
v. 5th – 8th class 4 
vi. Upto 10th  class 5 
vii. Secondary 6 
viii. Graduate 7 
ix. Post Graduate 8 

 
Health Status Report 
Patient Number 1 
Patient’s details: 

Name Sex 
Age 
(yrs) 

Child
/ 

Adult 
Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in  
Urine of the Patient 

Pankaj Kumar Male 18 Adult 2 Kachhariadih i 23.03.2018 5.4 i 23.03.2018 8.9 

ii 28.10.2019 5.4 ii 28.10.2019 9.0 

 
Health Complains: 
 
1. Dental fluorosis changes – (iv) 3 
2. Skeletal fluorosis changes – (i) 1  (ii) 2  (iii) 1  (iv)  2  (v)  2 
3. Non- Skeletal fluorosis changes - (i)  2  (ii)  2  (iii)  1  (iv)  2   (v)  1    (vi)  2   (vii)  2 
4. Any other observation – Pain in  Backbone, Gas in stomach 

 

Name Sex 
Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in 
Urine of the 

Patient 
RamavtarRaj

banshi 
Male 44 Adult 0 Hanuman 

Nagar 
i 23.03.2018 3.4 i 23.032018 4.6 

ii 28.10.2019 3.5 ii 28.10.2019 4.6 

 

Patient Number 2    Patient’s details:
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Health Complains: 
1. Dental fluorosis changes – (iv) 2  
2. Skeletal fluorosis changes – (i) 1  (ii) 2  (iii)  2   (iv)  2   (v)  2 
3. Non- Skeletal fluorosis changes – (i)   1 (ii)  1   (iii)  2   (iv)  1   (v)  1  (vi)  1  (vii)  1 
4. Any other observation – Pain in Backbone, hands and legs; Bed ridden, Always feels restlessness. 

 Patient Number 3 
Patient’s details: 

Name Sex 
Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in 
Urine of the 

Patient 
IshwariRajbanshi Male 38 Adult 0 Kachhariadih i 23.03.2018 5.4 i 23.03.2018 7.3 

ii 28.10.2019 5.4 ii 28.10.2019 7.4 

 Health Complains: 
1. Dental fluorosis changes – (iv)  3    
2. Skeletal fluorosis changes – (i) 2  (ii)   2    (iii)  2     (iv)  2    (v)   2 
3. Non- Skeletal fluorosis changes – (i)  1    (ii)  1   (iii)   1    (iv)  1    (v)  1    (vi)  1    (vii)  1 
4. Any other observation –Pain in Backbone, Wrists.etc 

 Patient Number 4 
Patient’s details: 

Name Sex 
Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                         Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 
Patient 

Fluoride Conc.(mg/l) in 
Urine of the 
Patient 

Rajo 
Rajbanshi 

Male 49 Adult 0 Hanuman 
Nagar 

i 23.03.2018 2.4 i 23.03.2018 7.7 
ii 28.10.2019 2.5 ii 28.10.2019 7.8 

 
 
Health Complains: 

1. Dental fluorosis changes – (iv)  3 

2. Skeletal fluorosis changes – (i)  1  (ii)  2    (iii)  2      (iv)  2     (v)  2 

3. Non- Skeletal fluorosis changes – (i)  1   (ii)  1    (iii)    1     (iv)     1       (v)    1       (vi)      1           (vii)    2 
4. Any other observation – Bed ridden, Always feels vibration in hands and legs 

 Patient Number 5 
Patient’s details: 

Name Sex 
Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)  
In Drinking water of 

the Patient 

Fluoride Conc.(mg/l) in 
Urine of the 

Patient 
Sipiya 
Devi 

Female 39 Adult 0 Kachhariad
ih 

i 23.03.2018 5.4 i 23.03.2018 7.9 

ii 28.10.2019 5.4 ii 28.10.3019 8.0 

    Health Complains: 
 

1. Dental fluorosis changes – (iii)   2 
2. Skeletal fluorosis changes -  (i)   2     (ii)    1      (iii)     2      (iv)    2      (v)      2 
3. Non- Skeletal fluorosis changes -  (i)     1    (ii)    1     (iii)    1      (iv)    1     (v)         1      (vi)        1     (vii)      1 
4. Any other observation – Unable to walk without stick or walker; Pain in Backbone, Headache etc. 

   Patient Number 6 
  Patient’s details: 
 

Name Sex Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in 
Urine of the 

Patient 

Pato 
Devi 

Female 46 Adult 0 Kachhariadih i 23.03.2018 8.5 i 23.03.2018 8.6 

ii 28.10.2019 8.4 ii 28.10.3019 8.6 
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Health Complains: 
 
1. Dental fluorosis changes – (iii) 2 

2. Skeletal fluorosis changes -  (i)  2     (ii)   2      (iii)    2       (iv)     2        (v)     2 

3. Non- Skeletal fluorosis changes -  (i)    1     (ii)    1     (iii)       2      (iv)      1      (v)    1        (vi)     2        (vii)     2 

4. Any other observation – Pain in Backbone, Knee etc; Stiffness of Neck 

 
Patient Number 7 
Patient’s details: 

Name Sex 
Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in 
Urine of the Patient 

Reshmi 
Devi 

Female 60 Adult 1 Kachhariadih i 23.03.2018 6.5 i 23.03.2018 7.1 

ii 28.10.2019 6.5 ii 28.10.3019 7.3 

 
Health Complains: 
 
1. Dental fluorosis changes – (iii)    2 
2. Skeletal fluorosis changes – (i)    2      (ii)       2     (iii)      2      (iv)     1       (v)        2 

3. Non- Skeletal fluorosis changes -  (i)     1        (ii)     2      (iii)      2         (iv)    1         (v)      1          (vi)    2        (vii)     2 
4. Any other observation – Gas in Stomach; Pain in Backbone, Knee etc. 

    Patient Number 8 
   Patient’s details: 

  Name Sex 
Age 
(yrs) 

Child 
/Adult 

Educ
ation 

Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in 
Urine of the 

Patient 
Rajesh 
Kumar 

Male 10 Child 3 Kachhariadih i 23.03.2018 8.5 i 23.03.2018 6.9 

ii 28.10.2019 8.4 ii 28.10.3019 6.6 

 
     Health Complains: 
 

1. Dental fluorosis changes – (iv)   3 
2. Skeletal fluorosis changes – (i)   2      (ii)     2          (iii)        1               (iv)            1                      (v)                   1 

3. Non- Skeletal fluorosis changes -  (i)        1        (ii)      1              (iii)        1               (iv)      1          (v)     2        (vi)    2        (vii)     2 
4. Any other observation – Always feels weakness and tiredness. 

 

     Patient Number 9 
    Patient’s details: 
 

Name Sex 
Age 
(yrs) 

Child/
Adult 

Education Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 
Patient 

Fluoride Conc.(mg/l) in 
Urine of the 
Patient 

Reyaj 
Anshari 

Male 10 Child 3 Muslimtola i 23.03.2018 5.0 i 23.03.2018 6.3 

ii 28.10.2019 5.2 ii 28.10.3019 6.8 

 
   Health Complains: 
 

1. Dental fluorosis changes – (iii)   2 
2. Skeletal fluorosis changes -  (i)    1        (ii)      2       (iii)      2          (iv)          2              (v)             2 

3. Non- Skeletal fluorosis changes – (i)     1        (ii)        1      (iii)              1                  (iv)          1                (v)     1           (vi)         2 (vii) 2 

4. Any other observation – Unable to walk freely, cannot run; Anaemic, Slow in understanding and responding to the queries etc.  
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Patient Number 10 
Patient’s details: 

Name Sex 
Age 
(yrs) 

Child 
/Adult 

Edu
catio

n 
Habitation 

Source of Fluoride ingestion: Mainly Ground 
                                                                                Water 

Fluoride Conc.(mg/l)in 
Drinking water of the 

Patient 

Fluoride Conc.(mg/l) in 
Urine of the 

Patient 
Swastik 
Kumari 

Female 8 Child 3 Kachhariadih i 23.03.2018 8.5 i 23.03.2018 7.3 
ii 28.10.2019 8.4 ii 28.10.3019 7.2 

 
Health Complains: 
 

1. Dental fluorosis changes – (iv)   3 

2. Skeletal fluorosis changes -  (i)      2      (ii)          2          (iii)           1                   (iv)          1                    (v)              1 

3. Non- Skeletal fluorosis changes -  (i)        2      (ii)      2        (iii)            1           (iv)         1        (v)        1        (vi)    2      (vii)        1 

4. Any other observation – Looks Anaemic, Slow in understanding and responding the queries etc.   

 

PHASE II STUDIES:

Phase II studies covered the study
period from January, 2020 to October, 2022.

(A). Health Promotion through Provision
for nutritional supplement:

It is universally accepted that supply of
fluoride safe drinking and cooking water coupled
with nutritional supplementation of Calcium,
Vitamin C, Vitamin D

3
 and Antioxidants are

essential component of any fluorosis mitigation
programme. Nutritional supplements in
pharmaceutically prepared tablets, capsules,
syrup etc. are suggested for consumption by
fluorosis patients. However, C.F.R. A.N. College,
Patna team members have found that Sahjana
(Drum stick i.e. Moringa oleifera)- its leaves,
sticks, and seedpod are equally rich in all the
nutrient components (Calcium, Iron, Vitamins,
Antioxidants etc.) and have been found to be
highly effective in lessening the suffering of
fluorosis patients of the habitations under study.

The activities included the following steps:
* Extensive community mobilization
programmes have been organised through
slogans, posters, booklets, leaflets and through
interaction meeting with the people in the study
areas for use of these plant parts in their meals
items.

* The affected families have been helped
to develop small garden nearer to their dwelling
places with plants of Sahjana, and also Lemon,
Gooseberry (Amla) and Curry leaves which too
have been found to be beneficial to fluorosis
patients.

* A novel experiment has been initiated
by CFR team members to prepare powder of
sahjana leaves using sun dryers and grinders set
up for free distribution to fluorosis affected
families of the study habitations.

(B).   Extensive awareness-cum-interaction
programmes have been organised regularly in the
community through posters, booklets, leaflets,
slogan writings etc. by IFM team members to
educate the affected community about the causes
and ill effects of fluorosis disease and importance
of IFM programme in prevention, control and
mitigation of fluorosis.

Physico-chemical analysis of the treated dam
water

The water samples were collected from
the outlet point of the Multi-Village Water Supply
(MVWS) sources located in PHED, Govt. of
Bihar campus, Hanuman Nagar,  and were
analyzed twice during the study period.
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Results

Physico-chemical analysis of the treated
water being supplied to the inhabitants of the
study areas showed that all the analysed physico-
chemical parameters were well within permissible
limit. More importantly the fluoride
concentrations found in both the studies were well
within the Acceptable limit of 1.0 ppm.

The physico-chemical analysis of the
treated water now being used by the entire
population of the fluorosis endemic habitations
under study are good quality fluoride safe water.
The treated dam water is being supply not only
for drinking and cooking purpose but also for all

domestic purpose under Functional Household
Tap Connection (FHTC) Programme,
Department of Drinking Water and Sanitation,
Ministry of Jal Shakti, Government of India.

[D]. Studies on health status of the same
fluorosis patients selected for study during the
first phase of study; Study was done to record
changes/improvement in their health conditions
after the interventions – Supply of fluoride safe
potable water and provision for use of moringa
leaf powder in their daily meal items as nutritional
supplement were introduced.

Health status report after intervention :  

Patient Number 1 

Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 

under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 

Drinking water of the 

patient 

Fluoride conc. (mg/l)in 

urine of the patient 

Pankaj Kumar Kachhariadih i 06.05.2020 0.65 i 06.05.2020 9.0 

i. Now can walk freely; Does his daily 

routine   work himself. 

ii.No more pain and gas problem in 

stomach. 

iii. Now feels more energetic than before. 

 

Patient Number 2 
Patient’s details: 
 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Ramavtar 

Rajbanshi 
Hanuman Nagar 

i 06.05.2020 0.65 i 06.05.2020 4.6 

i. Can freely move the neck. 

ii. Now feels lesser pain in backbone. 

iii. Gas problem in stomach is much less 

than before. 

iv. Feels good at the time of morning 

wake up. 

v. Does his daily routine work himself 

without other help. 

ii 30.09.2022 0.62 ii 30.09.2022 4.2 
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Patient Number 3 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Ishwari 
Rajbanshi 

Kachhariadih 

i 06.05.2020 0.65 i 06.05.2020 7.5 

i. Now can easily touch chest with chin. 
ii. Can bend forward with much ease than 
before. 
iii. Now can stretch the hands, fold the 
arms and can almost touch the back of the 
head. 
iv. Now feels lesser pain in backbone, 
wrist and other body parts. 
v. Felling of restlessness and tiredness is 
now no more. 

ii 30.09.2022 0.62 ii 30.09.2022 7.0 

 

Patient Number 4 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Rajo Rajbanshi Hanuman Nagar 

i 06.05.2020 0.65 i 
 

06.05.2020 
 

7.8 

i. Can comfortably attend to his daily routine 
work without the help of others. 
ii. Sleep disorder as felt earlier is much less 
than before. 
iii. Feeling of restlessness and tiredness is 
much less than before. 
iv. Vibrational feeling in legs and hands is 
almost gone. 
v. Lesser gas problem in stomach, better 
appetite than before.   

ii 30.09.2022 0.62 ii 30.09.2022 7.7 

 

Patient Number 5 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery 
Status Fluoride conc.(mg/l)in 

Drinking water of the 
patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Sipiya Devi Kachhariadih 

i 06.05.2020 0.65 I 06.05.2020 7.5 

i. Previously bedridden, now can 
walk slowly with the help of stick. 
ii. Now can rotate the neck more 
than before. 
iii. No more pain in back and knee, 
feels good and fresh. 
iv. Gas problem in stomach is 
almost gone. 
v. Frequent urination problem is no 
more now. 
vi. Feeling of tiredness and wekness 
is much less than before. 

ii 30.09.2022 0.62 ii 30.09.2022 6.9 
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Patient Number 6 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam 
water under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. 
(mg/l)in urine of the 

patient 

Pato Devi Kachhariadih 

i 06.05.2020 0.65 i 06.05.2020 8.3 

i. Now can easily move the neck and can 
bend forward with much ease. 
ii. No more gas problem in stomach. 
iii. Frequency of urination is much less than 
before. 
iv. Pain problems in backbone and other 
parts of the body is much less than before. 
v. Better appetite than before. 

ii 30.09.2022 0.62 ii 30.09.2022 7.6 

 
Patient Number 7 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Reshmi Devi Kachhariadih 

i 06.05.2020 0.65 i 06.05.2020 7.0 

i. Gas problem in stomach is almost 
over. 
ii. No backbone pain and pain in 
other parts of the body. 
Iii. Frequent urination and weakness 
problems are much less than before. 
iv. Feeling of restlessness is almost 
over; feels better and energetic. 

ii 30.09.2022 0.62 ii 30.09.2022 6.2 

 Patient Number 8 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Rajesh 
Kumar 

Kacchariadih 

i 06.05.2020 0.65 i 06.05.2020 6.3 
i. Constipation problem is much less 
than before.  
ii. Better appetite than before. 
iii. No pain in stomach. 
iv. Frequency of urination is less than 
before. 
v. Looks less anaemic than before. 

ii 30.09.2022 0.62 ii 30.09.2022 5.4 

 Patient Number 9 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery Status Fluoride conc.(mg/l)in 
Drinking water of the 

patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Reyaj 
Anshari 

Muslimtola 

i 06.05.2020 0.65 i 06.05.2020 6.6 
i. Now can walk and play without 
difficulty. 
ii. Looks fit-mentally and physically. 
iii. No Pain in stomach. 
iv. Better appetite than before. 
v. Frequency of urination is much reduced 
than before. 
vi. Looks less anaemic than before. 
vii. No constipation 

ii 30.09.2022 0.62 ii 30.09.2022 5.4 
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Patient Number 10 
Patient’s details: 

Name Habitation 

Source of fluoride safe water: Treated Dam water 
under MVWS Scheme 

Perceptible Health Recovery 
Status Fluoride conc.(mg/l)in 

Drinking water of the 
patient 

Fluoride conc. (mg/l)in 
urine of the patient 

Swastik  
Kumari 

Kachhariadih 

i 06.05.2020 0.65 i 06.05.2020 7.2 
i. Looks mentally and physically 
fit. 
ii. No pain in stomach. 
iii. Improved appetite. 
iv. Less anaemic look than 
before.  

ii 30.09.2022 0.62 ii 30.09.2022 6.6 

 

Conclusion:

Extensive study on fluoride patients of
inhabitants of the three severely fluorosis affected
habitations of Rajauli block, district, Nawada,
Bihar in two distinct phases: one before
interventions and the other after interventions in
the form of supply of fluoride safe potable water
together with provision for moringa leaf powder
in the daily meal items of fluorosis patients as
nutrient supplement have shown convincing
positive impact on health status of the fluorosis
patients. Narration of gradual relief in body pain,
improved appetite, mentally and physically better
look than before and walking of some bed ridden
fluorosis patients with the help of sticks are some
convincing evidences of positive impact of
interventions coupled with extensive awareness-
cum-interaction programmes to educate
inhabitants of the study areas about the ill effects
of indigestion of fluoride contaminated potable
water and the benefits of Integrated Fluorosis
Mitigation Programme conducted in the study
habitations.

Gradual decrease in urinary fluoride of
the fluorosis patients selected for regular

monitoring also provide a convincing evidence
of the gradual success of the fluorosis mitigation
measures.

Bihar is one among the 17 states of India
where fluoride endemicity has been reported in
11 out of 38 districts of Bihar. As the interventions
introduced by C.F.R. A.N .College, Patna, Bihar
has been found to have perceptible positive
impact on fluorosis patients of the study
habitations, IFM programme perused by our team
may be replicated/extended to all other fluorosis
endemic habitations of Bihar and elsewhere.
These mitigation measures are sure to benefit the
fluorosis patients and bring them back to the
mainstream of social life, contributing their share
in nation building.
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