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Abstract

Fifty percent of the dry zone areas in Sri Lanka have fluoride levels above 1 ppm. This

paper discusses the ground conditions and recommends an appropriate range of flu-

oride in drinking water which can support preventive practices for improving the oral

health of children 8-years old and younger. In efforts to address the Chronic Kidney

Disease of Unknown etiology (CKDU), water treatment to reduce contaminant level

in potable water has been implemented. Such treatment would also remove fluoride

and has resulted in potable water with various fluoride levels, depending on concen-

trations in the rawwater.While it is important to reduce fluoride levels, it is important

to have appropriate residual levels for prevention of dental caries. It needs, however,

to be noted fluoride in excess can cause dental fluorosis. In Sri Lanka’s dry zone areas

increasing prevalence of dental fluorosis with decreasing prevalence of dental caries

has been noted. Consumption of tea and powdered milk could increase total intake of

fluoride. Fluoridated toothpaste, when used properly, may, however, result in negligi-

ble intake of fluoride. Sri Lanka’s hot tropical climatewhich results in substantial intake

of fluids reinforces the need to consider reduction in water fluoride. Consideration of

local studies and international standards indicate fluoride levels should be in the range

of 0.225–0.500ppm. In the range of 0.225–0.500ppm, the prevalence of dental fluoro-

sis and caries was only 14% and 8%, respectively, in an endemic district.When fluoride

levels are above 0.500 ppm, the issue of dental fluorosis shall need to be addressed.

When levels are below0.225 ppm, oral health care services shall need to be directed at

preventing dental caries.
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1 INTRODUCTION

Fluoride is an essential part of good oral health (O’Mullane et al.,

2016). However, excessive fluoride contributes to fluorosis and weak-

ening of teeth while inadequate fluoride contributes to dental caries.

Fluoride, naturally occurring in excess in drinking water, is a concern

in many countries. In some parts of the world, low levels of fluo-

ride in drinking water causes increased incidence of dental caries

(Spencer et al., 2018). Sri Lanka, a low-income country off the south-

ern tip of the Indian sub-continent, presents the case of a country with

wide variation in naturally occurring fluoride levels in water, soil, and

food.
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Fluoride is an essential part of
good oral health
Sri Lanka has a tropical climate with distinct wet, dry, and

intermediate climatic zones depending on the rainfall distribution

(Punyawardena, 2020). Weathering of the basement rock is the main

reason for high levels of fluoride in the dry zonebut suchhigh levels can

be further increased during the dry season following evaporative loss

(Jayawardana et al., 2010). The wet climatic conditions coupled with

geological variations result in low levels of fluoride in surface waters

in the wet zone. To further complicate the fluoride situation, over the

last three decades, Sri Lanka has experienced an epidemic of chronic

kidney disease not associated with hypertension and diabetes (CKDu)

(Wimalawansa, 2014).While no definitive etiology has been identified,

scientific inquiry and the belief systems of residents have focused on

contamination of water sources by agrochemicals. This has resulted in

calls for water purification (Rajapakse et al., 2016). As a result, govern-

mental and nongovernmental entities have invested heavily in water

treatment units in rural, agricultural villages. These units typically use

reverse osmosis (RO) with 5–10 m3/day capacity and over 600 units

have been deployed in agricultural villages in the dry zone. These RO

units remove a range of dissolved contaminants including fluoride from

the rawwater. Recently nanofiltration (NF) has been deployed in place

of RO (Cooray et al., 2019). As yet only eight NF units are operational

with the government’s commitment to replace RO with NF. The NF

units remove less fluoride, and thus allowing for possibility of appropri-

ate and beneficial residual levels (Jayawardana et al., 2010). Presently

the RO product water can affect oral health because of the different

levels of residual fluoride, depending on the extent of unguided blend-

ing. This is especially so for children below 8 years of age. Children

below 8-years of age are particularly vulnerable to the negative impact

of dental fluorosis and dental caries as they would be developing their

permanent teeth (WHO, 2019).

Sri Lanka has a tropical
climate with distinct wet, dry,
and intermediate climatic
zones depending on the
rainfall distribution

Recently nanofiltration (NF)
has been deployed in place of
RO

This paper discusses (1) a possible optimum range for fluoride and

need for such for use in Sri Lanka and (2) preventive practices for oral

health care providers in managing the needs of children 8 years and

below. The basis for such discussion will be the ongoing use of mem-

brane systems (RO and NF) to treat water because of CKDu concerns.

RO and NF (to a lesser extent) have an effect on residual fluoride in

drinking water. Consumption of such filtered water has resulted in

either increased prevalence of dental fluorosis or dental caries. The sit-

uationmay have been complicated by other sources of fluoride such as

toothpaste and beverages (tea and milk). This is in addition to drinking

water consumption patterns in relation to high ambient temperatures.

2 RECOMMENDATION

Based on recent epidemiological studies conducted in Sri Lanka

(Ekanayake and van der Hoek, 2003; Jinadasa, 2019; Ranasinghe et al.,

2018), the recommended optimal range for fluoride in water should be

in the range of 0.225–0.500 ppm. This value should be taken into con-

sideration when implementing water treatment units in the dry zone

and especially when developing the blending protocol.

Preventive practices for oral health need to consider prevailing flu-

oride levels and the health sector needs to work collaboratively with

water professionals so that the necessary adjustments can be made to

the water treatment systems deployed andwhich shall be deployed.

3 RATIONALE

3.1 Fluoride and its impact on oral health

Recent findings (O’Mullane et al., 2016) suggest fluoride’s action on

prevention of dental caries is mainly topical. Fluorides delay deminer-

alization and promote the remineralization of incipient enamel lesions.

Fluorides also inhibit cariogenic bacteria’s glycolysis pathway. Fluo-

ridated water, salt, milk, fluoride toothpaste, and mouth rinses are

cost-effective means of providing fluoride to the population. Profes-

sionally applied fluoride such as in varnish and gel contain a high

concentration of fluoride and by applying them to enamel, a gradual

release of fluorides to the oral cavity would occur (O’Mullane et al.,

2016).

Excess fluoride can, however, have detrimental effects on oral

health. Ingestion of excessive fluoride during the tooth developmental

period lead to dental fluorosis. The severity of dental fluorosis depends

on the dose, timing, age of the patient, and duration of exposure.

The window of susceptibility is typically from birth to 8 years of age

(DenBesten, 1999). Dental fluorosis develops due to excessive fluoride

ingestion and absorption at the time teeth are forming. For the aes-

thetically important permanent teeth (maxillary incisors) the risk years

are birth to 4 years; for later erupting permanent teeth, up to 8 years.

Dental fluorosis does not develop after a tooth erupts but dental caries

could develop at any age (Whelton et al., 2019). The mildest form of

 15206483, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/tqem

.21982 by W
iley, W

iley O
nline L

ibrary on [17/04/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



THILAKARATHNE ET AL. 3

dental fluorosis appears as awhite opaque striation on the enamel sur-

face with increased porosity of the enamel. With a gradual increase in

severity, the entire tooth surface becomes chalky white with a loss of

translucency.When the condition is severe, there is pitting of the tooth

surface on eruption (Cavalheiro et al., 2017).

The severity of dental
fluorosis depends on the dose,
timing, age of the patient, and
duration of exposure

3.2 Water treatment due to CKDu and its effect
on fluoride in drinking water

Fluoride distribution in potable water in Sri Lanka has been mapped

andwet zone areas of the country has fluoride concentrations less than

0.5 ppm. In contrast, about 50% of the dry zone have fluoride levels

above 1 ppm. There are even pockets in the dry zone which have flu-

oride levels above 2 ppm. It has, however, been noted specific areas

within the dry zone where there is opportunity to blend the ground-

water with surfacewater, fluoride concentrations are low (Chandrajith

et al., 2012).

Villagers in the dry zone have various water source options. Some

continue to consume ground water from shallow or tube wells, which

may ormay not be contaminatedwith agrochemicals while others con-

sumesurfacewater drawn fromreservoirs (tanks), rivers, and irrigation

channels. Water from underground springs and rainwater harvests

are also used with the belief these sources are uncontaminated. They

may also use water from point-of-use treatment units in their homes,

communal units at village level and water trucked in by commercial

water suppliers and stored in tanks on the roofs of homes (National

Water Supply and Drainage Board Sri Lanka, 2014). Treatment units

use either the RO or NF method. Selection of water for drinking is

dependent on preferences for taste and extent of concern over the

CKDu risk. Most families do not use only one type of water but blend

depending on preferences for taste, availability, and financial and time

for acquisition constraints (Horbulyk et al., 2021).

Villagers in the dry zone have
various water source options.
The RO method uses a semipermeable membrane (1 nm), which

allows only very smallmolecules to pass through. The process results in

a permeate and reject stream. Feed water is pumped under high pres-

sure to force water against the natural osmotic gradient. The result

produces water which is almost devoid of dissolved materials and

hence fluoride concentration can be reduced substantially. The reduc-

tion level varies depending on the feed water fluoride concentration,

the pressure applied, pretreatments, and maintenance of the RO sys-

tems (Solanki et al., 2022). This has not yet accounted for blending

which may occur subsequently. A study conducted in the North Cen-

tral province of Sri Lanka found fluoride concentrations below 1 ppm

after RO treatment (Imbulana et al., 2020). ROunits therefore have the

potential of reducing fluoride to beneficial levels. In most areas in the

dry zone of Sri Lanka the water fluoride concentrations are less than

1.5 ppm (Ranasinghe et al., 2019). RO units can, of course, reduce flu-

oride in water below beneficial levels if the source water had fluoride

concentrationmuch below 1.5 ppm.

NF membranes are partially permeable to fluorides and work well

when the fluoride concentration of the feed water is low (Moran Ayala

et al., 2018). At high fluoride levels the resultant water could have

excessive residual fluoride. The NF system installed at Sirimapura in

theAnuradhapura district in Sri Lanka has shown considerable removal

of fluorides from water. When the natural fluoride level was 1.3 ppm,

the product water had only 0.1 ppm, below the beneficial level (Cooray

et al., 2019).

To further complicate matters, many RO and NF plants are not

properly operated due to inadequate training of operators, insuffi-

cient monitoring, and maintenance. Lack of community involvement

and supervision has led to the abandonment of many of these plants.

Fouling of the membranes following use and lack of minerals in the

product water, when new have been observed in the installed systems

(Imbulana et al., 2020; Indika et al., 2021). The variability in output flu-

oride concentration has created difficulties for the development of oral

health guidelines.

An approach which can be considered is to allow the RO and NF

systems to generate product water with below optimum fluoride lev-

els and then to add fluoride as a post-treatment. However, since the

plants are generally poorly operated, this procedure of remineraliza-

tion is rarely implemented and could be potentially dangerous due to

poor supervision (Indika et al., 2021).

3.3 Oral health of children in Sri Lanka

The prevalence of dental fluorosis is higher among 12-year-olds in

the dry zone than the national prevalence according to a 2015–2016

national oral health survey report. In Anuradhapura district in the dry

zone where fluoride is high, prevalence of dental fluorosis of aesthetic

concern is 41% while 35% of 12-year-olds were affected in Vavuniya

district. Dental fluorosis of aesthetic concern includes mild, moderate,

and severe fluorosis but excludes questionable and very mild cate-

gories (Ministry of Health, Nutrition and Indigenous Medicine (Sri

Lanka), 2018).

Prevalence of dental caries among Sri Lankan 12-year-olds had

declined from 78%, 76.4%, 65.6% and to 30% in the periods of 1983–

1984, 1994–1995, 2002–2003, and 2015—2016, respectively (Min-

istry of Health, Nutrition and Indigenous Medicine (Sri Lanka), 1983;
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Ministry of Health, Nutrition and Indigenous Medicine (Sri Lanka),

1994; Ministry of Health, Nutrition and Indigenous Medicine (Sri

Lanka), 2002; Ministry of Health, Nutrition and Indigenous Medicine

(Sri Lanka), 2018). Prevalence of dental caries was therefore lower

than the national value of 30% in areas with endemic dental fluoro-

sis. The latter areas such as Anuradhapura, has only 16% dental caries

while Vavuniya has around 20% according to the latest National Oral

Health Survey (Ministry of Health, Nutrition and Indigenous Medicine

(Sri Lanka), 2018).

Increasing trend of mild to moderate dental fluorosis coupled with

decreasing incidence of dental caries poses oral health care profes-

sionals with the challenge of how fluoride can be used. The obvious

conclusion is in areas with high fluoride levels, these levels need to

be reduced for better oral health but not to the extent incidence of

dental caries is increased. So, it is important that the population’s oral

health in the targeted areas bemonitored and assessed in arriving at an

optimum level of fluoride supplementation.

3.4 Use of sources of fluoride other than water

Other than potable water, the majority of Sri Lankans would also

have exposure to fluoridated toothpaste. According to the1994–1995,

2002–2003, and 2015–2016 surveys, the use of fluoridated tooth-

paste among 12-year-olds was 80.9%, 85.5%, and 80% in the cohort

(Ministry of Health, Nutrition and Indigenous Medicine (Sri Lanka),

1994; Ministry of Health, Nutrition and Indigenous Medicine (Sri

Lanka), 2002; Ministry of Health, Nutrition and Indigenous Medicine

(Sri Lanka), 2018). Fluoridated toothpastes were introduced to Sri

Lanka in early 1980′s (Daily FT, 2012) with various herbal products

used for cleaning teeth before. Non fluoridated toothpastes were

introduced to the country in late 1980′s (1989) (The Sunday Times (Sri

Lanka), 2019). It had been shown in a systematic review that tooth-

paste contributes to around 38% of total fluoride intake regardless of

the age of children or fluoride concentration in drinking water (Saad

et al., 2022). Recent research in Sri Lanka had, however, found fluo-

ride toothpaste to be not primarily associatedwith dental fluorosis but

fluoride level in drinking water to be the main cause (Jinadasa, 2019).

Use of fluoridated toothpaste is useful for reducing incidence of dental

caries (FDIWorld Dental Federation, 2019).

Fluorides is also ingestedvia tea (National InstituteofHealth, 2022).

Dietary intake of fluoride via tea for Sri Lankan adults had been stud-

ied and it was found to be around 2.68 mg per liter per person per

day. When the fluoride content in groundwater in certain regions

is high, the total dietary fluoride intake becomes further enhanced

(Chandrajith et al., 2021). This goes above the daily adequate level rec-

ommended for adults by National Institute of Health which is 4 mg

(National Institute of Health, 2022). Although values were not deter-

mined for Sri Lankan children below 8 years of age, there is empirical

evidence that tea consumption is a risk factor for dental fluorosis in

children as well (Van Der Hoek et al., 2003). As tea consumption is a

traditional practice in many Sri Lankan households, it could be taken

as another source of fluoride intake among Sri Lankans. The National

Institute of Health has determined the fluoride content in other foods

such as fruits, vegetables, and cheese to be negligible. Breast milk and

cow’s milk were also found to have negligible amounts of fluorides, but

powdered milk differs as it requires addition of water containing fluo-

rides (National Institute of Health, 2022). As Sri Lankan children drink

powderedmilkwith addedwater there is risk of aggravating dental flu-

orosis through the former’s consumption. It has also been shown that

meat and fish contain higher amounts of fluoride when skeletal parts

are included (O’Mullane et al., 2016).

3.5 Fluoride metabolism

According to recently published evidence, 90%of the ingested fluoride

is absorbed in the alimentary tract. Of the amount absorbed, approxi-

mately 55% is retained in thebodyof children andaround36% in adults

while the remaining portion of the absorbed fluoride is excreted with

urine (O’Mullane et al., 2016).

3.6 Ambient temperature and water consumption
in the dry zone

The ambient temperature over the last 50 years has increased by

around 1◦C. The temperature can be as high as 33◦C in June, July, and

August (World bank group, 2021). In countries in the tropical region

the amount of water consumed is higher compared to temperate coun-

tries. Though the proposed concentration of fluoride in water is low,

the amount of fluoride ingested could nonetheless be higher. What

is absorbed to the plasma (55% of the total absorbed) is important

to maintain a low fluoride level throughout the day and this acts to

prevent caries.

4 PROCESS

4.1 Proposing a fluoride standard for Sri Lanka

The upper limit of the drinking water standard established by WHO

for fluoride is 1.5 ppm. Where there is fluoridation, the recommended

range is 0.5–1.0 ppm (World Health Organization, 2019). The current

standard in Sri Lanka for fluorides is 1 mg/L (Sri Lanka Standards Insti-

tute, 2013). Countries that practice community water fluoridation had

adjusted fluoride levels in potable water downwards. For example, in

the US, drinking water fluoride levels have been reduced from 0.7–1.2

to 0.7 ppm. The USA had considered the prevalence of dental fluoro-

sis among 12−15-year-olds in the 1986–1987 and1999–2004periods

and had observed an increase in prevalence ofmild tomoderate dental

fluorosis (Beltrán-Aguilar & Dye, 2010). After considering factors such

as other sources of fluoride and prevalence of dental caries and ambi-

ent temperature and water consumption, a new guideline for fluoride

in drinking water was proposed (U.S. Public Health Service, 2015).
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EXHIB IT 1 Proposed reference values for oral health care for children under 8 years of age

Level of natural fluoride in thewater

beforemembrane separation

Availability of water

filtration (RO or NF unit) Approaches to prevention

Needed oral health care

services

Above 0.5 No Use an alternative water source such as

rainwater or bottled water to prevent

dental fluorosis

Needs to focus treatments

on dental fluorosis that

may be already present

Above 0.5 Yes If water contains optimum level after

treatment, can be used for drinking, if

not use an alternative water source such

as rainwater or bottled water

Needs to focus treatments

on dental fluorosis that

may be already present

Between 0.2 and 0.5 No Optimum level for drinking —-

Between 0.2 and 0.5 Yes Water is good for drinking.Membrane in

filter used could be changed to a

different onewith a different pore size

to keep fluorides tomaximum. Post

treatment/remineralization of the

effluent water to increase fluoride levels

with proper training of staff and

monitoring

Needs additional topical

fluoride applications

such as varnish or gel for

prevention of caries

among those having a

moderate to high caries

risk

Below 0.2 No Water is good for drinking Needs additional topical

fluoride applications

such as varnish or gel for

prevention of caries

among those having a

moderate to high caries

risk

Below 0.2 Yes Water is good for drinking.Membrane in

filter could be changed to a different one

with a different pore size to keep

fluorides tomaximum.

Posttreatment/remineralization of the

effluent water to increase fluoride levels

according tomanufacturer guidelines.

Needs additional topical

fluoride applications

such as varnish or gel for

prevention of caries

among those having a

moderate to high caries

risk

Abbreviations: NF, nanofiltration; RO, reverse osmosis.

It had been shown that at 0.7 ppm of fluoride around 12% of par-

ticipants would have fluorosis of aesthetical concern (Iheozor-Ejiofor

et al., 2015). Another study, reanalyzing Deans data had shown that at

each increase in fluoride level there is a reduction in DMFT (decayed

missed and filled teeth) as well as percentage without dental caries. At

very low fluoride levels the prevalence of dental fluorosis is also very

low, and prevalence of fluorosis only increasedwith increasing fluoride

level in drinking water (Whelton et al., 2019).

Malaysia, which is a tropical country had adjusted the fluoride

level in drinking water from 0.7 to 0.5 ppm and had since observed

prevalence of dental fluorosis decreasing from 38% to 31%. It was

determined at 0.5 ppm fluoride, caries preventive effects is maintained

(MohdNor et al., 2018).

In Australia community water fluoridation is at 0.6–1.1 ppm (Aus-

tralian Government, 2017). Hong Kong fluoridates its drinking water

at 0.5 ppm (Department of Health, Government of Hongkong Special

administrative Region, 2022) while Singapore does so at 0.5 ppm in its

community water supply (Chong & Tseng, 2011). In South Korea com-

munity water fluoridation occurs at 0.8 ppm in the public water supply

(Kim et al., 2017).

In Sri Lanka, a study byWarnakulasooriya et al. had concluded that

the optimum fluoride level to be maintained in drinking water sources

should be 0.8 ppm at a time when fluoridated toothpaste was not

widely in use among Sri Lankans (Warnakulasuriya et al., 1992). A

similar assessment, conducted by Ekanayake and van der Hoek con-

cluded that 0.3 ppm level of fluoride in drinking water would maximize

caries preventive effects and minimize the risk of dental fluorosis in

the dry zone at a time when fluoridated toothpaste was used maxi-

mally (Ekanayake & van der Hoek, 2003). However, these studies had

not considered the water consumption pattern with ambient tempera-

ture variations. The Galagan and Vermillion formula uses the ambient

temperature and the fluid intakepattern todetermine theoptimumflu-

oride level in drinkingwater (Galagan&Vermillion, 1957). This formula

was used by Ranasinghe et al. who had concluded that the standard for

Sri Lanka should be 0.36–0.49mg/L (Ranasinghe et al., 2018). Although

ambient temperature values for this study were taken from Sri Lanka,

water consumption pattern was from elsewhere. A study conducted in

the intermediate zone comprising dry and wet zone areas (Kurunegala

district in the Northwestern Province) in 2019 examined the preva-

lence of dental fluorosiswith varying fluoride levels. By using a receiver
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operating characteristic (ROC) curve, a statistical method that iden-

tifies the threshold level of fluorides looking at the binary outcome

or presence or absence of fluorosis, proposed 0.225 ppm as the opti-

mum fluoride level. The fluoride level of 0.225 ppm had a sensitivity

and specificity of 0.576 and 0.681, respectively. In the range of 0.225–

0.500 ppm, the prevalence of dental fluorosis and caries was only

14% and 8%, respectively (Jinadasa, 2019). This study also looked at

prevalence of dental fluorosis and dental caries at a time when other

sources of fluorides are common. As none of these recommendations

were used in the water systems in Sri Lanka, their effects could not be

assessed for effectiveness. However, the introduction of membrane-

based water treatment in the CKDu affected areas has offered an

opportunity for reviewing the appropriate level of fluoride. As dis-

cussed above the water fluoride level needs to be below 0.5 ppm and

above 0.225 ppm to protect against fluorosis and caries.

4.2 Develop preventive practices for oral diseases
relative to fluoride

Dental caries could be prevented by promoting water fluoridation,

fluoridated toothpaste, fluoride applications, fissure sealant applica-

tions, and dietary counselling (Department of Scientific Information,

Evidence Synthesis & Translation Research, ADA Science & Research

Institute, LLC, 2021).

Dental fluorosis also could be easily preventedbydrinking appropri-

ately fluoridated water (Sherwood, 2010).

As there is a significant correlation between fluoride levels and oral

health, development of preventive practices for dental caries and den-

tal fluorosis management is dependent on three major factors: (1) the

level of naturally occurring fluoride in the local environment; (2) the

availability and use of water from RO or NF units; and (3) access to

dental health services.

Information on fluoride level in drinking water, availability, and use

of water filtration units should be collected in each area andwith these

data in hand the following practices could be implemented to improve

oral health of children under the age 8 (Exhibit 1).

As shown in Exhibit 1, when the fluoride level is above 0.5 ppm

measures need to be taken to prevent dental fluorosis such as intro-

duction of alternative sources of water but when it is below 0.225 ppm

there is a need to reorient oral health care services to prevent dental

caries. Proper monitoring of water purification systems and the qual-

ity of the product water is an important aspect in preventing these two

conditions.

Fluoride toothpaste as well as fluoride in the drinking water has a

part to play in prevention of dental caries (Wright et al., 2014). Fluori-

dated toothpaste has a topical action. Children below 3 years need to

be given a smear layer and from 3 to 8 years need a pea sized amount

(FDI World Dental Federation, 2019). Guidance on the proper use of

fluoride toothpaste in the community should be conducted by Dental

Surgeons (DS) and School Dental Therapists (SDT) during the prenatal

period formothers and by conducting education sessions in schools for

the children.

4.3 Lessons learnt and way forward

The current guidelines for fluoride in drinking water in Sri Lanka are

WHO based (Sri Lanka Standards Institute, 2013) and do not address

the local ecological, sociocultural, behavioral, water contamination and

filtration systems and prevalence of dental caries and fluorosis situa-

tion. Thewater authoritymaintains a value below1ppm inurbanwater

supplies and there are no actions taken when it is very low. Most of

the people in the rural areas depend on wells, rivers, tanks, or commu-

nity water treatment units for their requirements. The fluoride values

of drinking water vary for the dry and wet zones. With the guideline

rangeproposed, preventive and treatmentmeasures canbe introduced

for better oral health. As there is no centralized supply of water at the

locations considered rawandproductwater shall need tobemonitored

at intervals. The range proposed in this paper is 0.225–0.5 ppm is pro-

visional and is based on still limited observations. It is, however, likely

an appropriate starting point fromwhich a refined range can be subse-

quently determined as more data becomes available. More research is

needed toassess the amountof fluoride ingestedby childrenandadults

in endemic areas.

At present the performance of the RO and NF systems is not ade-

quately monitored and has resulted in inappropriate levels of fluoride.

A protocol needs to be developed such that these systems can come

under the purview of the country’s water authority.

If a district has rawwater with fluoride levels which a RO or NF sys-

tem cannot adequately address, the current practice of the Sri Lanka

water authority is to locate an alternative source with a suitable flu-

oride level. This approach is called well screening and it should be

encouraged in all the affected areas.
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