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Chapter 1

-
e

Introduction

Dental Fluotosis or "mottlefl enamel” is a disfigurement associated with the ingestion of

toxic amounts
early childhgo

Fluorosis is an

of fluorides gluring the period of calcification of the teeth in infancy and
d from birth| to 6 years old (Dean, 1936). By other words, Dental

enamel defeqt caused by an excessive intake of fluorides during the time

of enamel fgrmation. Bec%use of high fluoride intake, the forming enamel becomes

“hypomineralized”, meaning junder - or demineralized. And they added that the calcium

content is found depleted in Fluorosis teeth and the tooth matrix becomes demineralized

(Rajan & Gnanasundaram,, 1989; Susheela et al, 1993).

In 1991, Dr. |Ramzi Sansur §tudied this problem in Gaza strip and emphasizes on the

seriousness of

this problem i Gaza strip. After the return of Palestinian authority and

establishing school health and| oral and dental health departments in Ministry of Health,

reports of schy

pol health illustfated high prevalence of dental Fluorosis among pupils in

Gaza strip. These reports r%ise the awareness of the risk of high concentration of

fluoride in dri+king-water. The dental Fluorosis prevalence increased from 19.7% to

28.8% among
among 15 year

In Gaza strip

2 years old school children from1996 to 2002 and from 17.3% to 30.7%

§ old school childiren from 1996 to 2002.

1999, The prevglence of dental Fluorosis among the 7th class (12years

old) was the h#ghest in Rafah|60% then Khan-Younis 50.5% while in North Gaza it

does not exceed 7.1% where fluoride concentration is very low (Ministry of Health,

2000).
In Gaza strip,

there is annual

groundwater is the only single source for water supply. Unfortunately,

deficit in water pvailability in Gaza Strip, nearly 50 million m’/y, leads




to graduate degradation if water quality because of unaware overuse (Abuzahrah.

1995).
Consequently, the drinking |water contamination by fluoride is increasing, specially, in
wells of the southern and|eastern zones. Gaza population has suffered from this

problem for decades.
Furthermore,| the Dental F‘L.IOI’OSiS prevalence 7.1% in the areas where fluoride in
drinking water is less than|1.5 ppm, such in North Governorates in Gaza Strip as
illustrated in reports of Env*roumental Health Laboratory “Public health lab: food and

water” at Ministry of Health | means that there are other factors contributed to Fluorosis

and increasing the risk of fluoride poisoning in non contaminated areas. Even they
contribute in increasing the severity of Dental Fluorosis and the poisoning by fluoride

component among children |in contaminated areas like tea drinking, hot climate,

malnutrition and using fluoriddted toothpaste.

This contamination causes alsp other bad health-effects that appear after years of using
contaminated water such as: r*Ip fracture, osteosarcoma cancer in children, and skeletal
Fluorosis (Babjuk, 1998). In| Gaza, it is very difficult to measure the prevalence of
these diseases gxcept Dental Fluorosis, because Dental Fluorosis is the first visible sign
indicating that much fluoride +s poisoned the whole body. Beside the health hazards

there are other bad effects as the costs of other medical and dental problems and the

effect on the victims and their ldss of time.

Furthermore, Palestinian people|are not aware enough about the methods that minimize
this problem. And the treatmeqt of Dental Fluorosis problem is costly and Palestinian
people cannot afford it, and it Will cause burden on Palestinian people and government.
Even treatment jof drinking water from fluoride is very costly. Many developing

countries that suffered from this| problem found an appropriate solution so we can get




benefit of their experiences
considered 1
population

toothpaste

has bad psyg¢hological effec
atfects the public perception
who suffer from this problem
So, in this study, the resear:

Dental Fluorgsis among Paig

solving denta

for solving our problem. There are other factors must be
Fluorosis problem such climate, fluoride intake, nutrition,
participation, tea drinking, imported juice, fluoridated
the other hand, the researcher found that Dental Fluorosis
on children suffering from it. In addition, it negatively
which will be retlected on the public manner with people
generally and children especially.

ther plan to determine the prevalence and the severity of

stinian childrenl2-18 years old in Gaza Governorates in

factors in increasing the severi

1.1 Objectives

Main Objective
To study the
associated s

Governorates.

Specific Objectives

Z To explore risk factors a:
3.

in drinking water wells in
4.

revalence and

sness of the problem and to measure the effect of other

y of problem.

severity of Dental Fluorosis and to explore its possible

factors amokg Palestinian children aged 12-18 years in Gaza

ce and severity of Dental Fluorosis among children

Governorates.

bsociated with Dental Fluorosis.




The researcher can obtain
(Annex 1, 2] 3) and UNRWA
Committee agreement (Anr

mothers (Annex 6, 7). The 1

1.3 Context of the study

agreement and ethical approval from Ministry of Health

(Annex 4). Even, the researcher will secure the Helsinki

ex, 5) and informed consent from the children and their

psearch could be funded by the researcher himself

Through the| coming para%raphs the researcher will mention some historical and

political background about {Gaza Strip and presented some demographic trends and

socioeconomi¢ characteristics,
and Dental health and School
1.4 Geographical Distrih
Palestinian National Authority
West-Bank and Gaza Strip (4
west of the river Jordan.

Mediterranean Sea (Annex 9).

Gal

Moreover, the researcher will provide a brief about Oral

health services in Gaza strip.

ution

territories comprise two areas separated geographically:
Annex 8). West Bank lies within an area of 5,800 Km’
pa Strip is a narrow piece of land lying on the coast of

Its position on the crossroads from Africa to Asia made

it a target for occupiers and c+quer0rs over the centuries. Gaza Strip is very crowded

place with an

small village, a

the refugee population is moving

The principal water resources

harvested rainwater. The major]

and springs, while additional s
municipals use

about 95% of Gaza residents h

ea of 360 Km[".

eight refugee

oundwater with

. The population is mainly concentrated in the cities,

camps that contain two third of the population. Part of
from camps to new areas (MoH-HMIS, 2003).

apailable to Palestinian include groundwater, springs and
water resources in West Bank consist of groundwater
ources include rainwater harvesting. In Gaza Strip, most
out any treatment except for disinfection. Moreover,

%

avg access to water supply system (MoH-HMIS, 2003).




1.5 Historical and Pol+ical background

West Bank|has been under Israeli military occupation, together with East Jerusalem
since June 1P67. Gaza strip| had been occupied by Israel from Egyptian in 1967.

The population of Gaza Stfip -as all Palestinian population- has lived through several
consecutive | wars (1948, |1956, 1967) and long stressful periods under Israeli
occupation, during the yeags from 1987 to 1992, Intifada - the Palestinian uprising-
erupted spontaneously. It was led by children and youth, who chose to face the Israel
occupation by stones, bumi+g tires and roads blocks. Since 29 September 2000, Al-
Aqgsa Intifada has been erupted to face the Israeli neglecting of Palestinian national
rights (MoH-HMIS, 2003).

1.6 Demographic trends

The estimated number of Palestinian population all over the world by the mid of 2002 is
9,209,773, In Palestinian tefritories 3,465,550, in Gaza Strip the population size is
estimated at 1,261,909. Acgording to population pyramid that shows age and sex
distribution of|population, in {5aza Strip 49.6% of population is under 15 years. Sex
ratio in the PRalestine equaly 102.2 males per 100 females (MoH-HMIS, 2003).
Population density in the Gazh Strip is very high compared with the density in West
Bank and the neighborhood cauntries. Density rate is about 3,505 inhabitants per one
square kilometer in Gaza Strip| and about 380 inhabitants per one square kilometer in
West Bank. Actually, it must bp taken into consideration that a sizable area of the Gaza
Strip and West Bank is still ocfupied by Israeli settlers. Therefore, the actual density

rates are higher than the estimafed figures. The dependency ratio for Palestine in 2002

15 101.6% -108% in Gaza Strip Wersus 92% in West Bank (MoH-HMIS, 2003).




1.7 Socioeconomic Characteristics

The main income sources
limited agrigulture productj

Intifada witnessed a farther

National Ingome (GNI) in
incomes are now only half o
the workforce (MoH-HMIS,

Palestinians employed at min

r Gaza population are working in Israel, in addition to the
that have to be exported via Israel. The second year of

steep decline in all Palestinian economic indicators. Gross

P002 declined to 40% less than in 2000. Real per capita

f their September 2000 level. Unemployed stand at 40% of
2003). It 1s worth mentioning that there is large number of

stries of Palestinian authority.

1.8 Oral and Dental he%lth services

In Palestine,

provide dent
These clinics

UNRWA operates 11 clinic

Gaza Strip and West Bank, th

MoH, UNRW
health serviced.

rved people an

A, NGOs, Police Medical Services and private sector
MoH operates 43 dental clinics in PHC centers in 2002.
d the referred students through school health programs.

S

in Gaza Strip and number of clinics in West Bank. In

ere are 10 dental clinics in non MoH health providers and

16 dental clinics operated by *Police Medical Services. The main dental treatment in

dental clinics

addition to dental X ray for
(MoH-HMIS, 2003). The p

provide all dental treatments,

e filling, muir

or surgery, gingival treatment and teeth scaling. In

djagnosis and others medical treatment for dental patients

rivpte sector contains a large number of dental clinics which

byt there is not specified number tor these clinics.




1.9 School Health Pro*rams

The government school hedlth program is aiming students who are currently enrolled in

governmental and private sthools in Gaza Strip and West Bank respectively from 1* to

12" grades.| The target heglth program is the student in 1% grade (3™ grade and West
Bank) 7" grade and 10" grade students. In addition to UNRWA health programs
targeted the refugee studentg in Gaza Strip and West Bank (MoH-HMIS, 2003).

School health teams have examined the student general health status including oral and

dental health, Individual medical file is prepared for each student, then the detected
cases are referred for treaiment and subsequences follow up. School health also
provides programs such as yaccination, health education and promotion, school health
environment and psychologidal health care (MoH-HMIS, 2003). NGOs also contribute

in School Health Programs




Chapter 2
Literature review

2.1 Definition and cliniqal features of Dental Fluorosis

Dean (1936) had defined [Pental Fluorosis or "mottled enamel” as a disfigurement
associated with the ingestign of toxic amounts of fluorides during the period of
calcification af the teeth in iffancy and early childhood from birth to 6 years old. The
permanent teeth, mainly, are ffected, although Dental Fluorosis can sometimes appear
in baby teeth. | The mottling has been described by the American Medical Association as

the most delicate criterion ¢f harm from fluoride and acknowledged that this will

inevitably result from water c+taining I ppm Fluoride.

Others confirmed the previoys definition and defined Dental Fluorosis as an enamel
defect caused by an excessive|intake of fluorides during the time of enamel formation.
Because of high fluoride infake, the forming enamel becomes “hypomineralized”,

meaning under |- or demineraliged. And they added that the calcium content is found

Logan and Kronfeld (1933) illustrated that the calcification of enamel of all teeth -
except third molars — complete pearly in the first seven years of child age (Annex 18).

This research will indicate the fesources of Fluoride ingested to child body during the
first 7 years of dge, because Dean clarified that ingestion of toxic amounts of fluorides

during the period of calcification of the teeth in infancy associated with Dental

Fluorosis problem.
In United States pf America, the| Public Health Service at the Department of Health and
Human Services |(1991) had given more detailed definition and had illustrated the

clinical features Of dental Fluorqsis. It said that Dental Fluorosis is a hypoplasia or

8




hypomineralization of the|dental enamel caused by the consumption of excessive

amounts ot tluoride during {he years of tooth calcification. Long-term intake of tluoride
during enamel formation results in a continuum of clinical changes of the enamel
fine white linps in the enamel to severely chalky, opaque enamel which
breaks apart|soon after tooth eruption. The severity of changes depends on the amount
of fluoride ingested during tHe long-lasting period of tooth formation.

The first signs of Dental Fluorosis appear as thin white stria across the enamel surface.
In slightly more affected feeth, the fine white lines become broader and more
pronounced. | Occasional merging of several lines occurs to produce smaller irregular,
cloudy or paper-white areas|scattered over the surface. With increasing severity, the
entire tooth surface exhibits *ﬁstinct, irregular, opaque, or cloudy white areas. The next
degree of severity manifests|in irregular opaque areas, which merge until the entire
tooth surface |appears chalky| white. Yet more severe stages exhibit a tooth surface
which is entirgly opaque witl+ focal loss of the outermost enar‘nei. Such small enamel
defects are usyally designated|"pits”. With increasing severity these pits merge to form
horizontal bands. Ultimately, the most severely fluorotic teeth exhibit an almost total
loss of surface enamel wher¢by the normal morphology is severely affected. The
remaining part| of the tooth| often exhibits a dark brownish discoloration. The
discoloration is entirely depenflent on post-eruptive environmental conditions such as
dietary habits (Rublic Health Sefvice, 1991).

Awadia et al |shared all prgvious researcher when he said Dental Fluorosis is

characterised by lusterless, opgque white, patches in the enamel which may become

stained yellow tp dark brown and in severe forms cause marked pitting and brittleness

of teeth. It is @ serious health problem in many Eastern African countries. Dental




Fluorosis is [associated withi
(Awadia et al , 2000).
2.2 Measurement of D¢

Pereira and |Moreira (1999
proposed for measuring e
indexes, including all types
checking enamel defects due
(1934) develpped a Fluoro
depending on|the degree of e
of the 2 mo
enamel alteration increased.

index.

Classification dand Criteria of [

Normal - The enamel represe

The surface is $mooth, glossy,

Questionable

enamel, ranging from a few w
is utilized in those instances w
is not warranted and classificati
Very Mild - Small, opaque, pap
involving as much as 25 perg
classification are teeth showing
of the summit of|the cusps of thg
Mild - The whitg opaque areas i

involve as much as 50 percent of

severely affed

the enamel dis

excessive fluoride exposure at the age of tooth formation

ntal Fluorosis

) discussed two distinct groups of indexes have been
amel defects, specific Fluorosis indexes and descriptive
of defects. The specific Fluorosis indexes are used for
to the chronic, accumulated ingestion of fluoride. Dean
bis index which classified individuals into 5 categories,
hamel alteration, and which was based on the identification

ted teeth, giving ordinal numbers as the severity of the

Moller (1982) illustrated that Dean later modified this

ental Fluorosis as defined by Dean (1942): (Annex 10)
nts the usual translucent semi-vitriform type of structure.
and usually of a pale creamy white color.

closes slight aberrations from the translucency of normal
hite flecks to occasional white spots. This classification
here a definite diagnosis of the mildest form of Fluorosis
bn of 'normal’ not justified.

er white areas scattered irregularly over the tooth but not
ent of the tooth surface. Frequently included in this
no more than about 1-2 mm of white opacity at the tip
bicuspids or second molars.

h the enamel of the teeth are more extensive. But do not

the tooth.
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Moderate -| All enamel suffaces of the teeth are affected, and the surfaces subject to

attrition show wear. Brown|stain is frequently a disfiguring feature.

Severe - All enamel surfacgs are affected and hypoplasia is so marked that the general
form of the|tooth may be gffected. The major diagnostic sign of this classification is
discrete or ¢onfluent pitting. Brown stains are widespread and teeth often present a
corroded-lik¢ appearance.

Thyllstrup and Fejerskov (J978) developed an index ‘T-F” based on the biological

aspects of Dental Fluorosis, |classifying individuals into 10 categories characterizing the

macroscopic |degree of Fluqrosis in relation to histological aspects. In the original
classification,|buccal, occlusal and lingual surfaces were examined.

The Thyllstrup-Fejerskov irjdex of dental Fluorosis as defined by Thyllstrup and
Fejerskov (1978): (Annex 11
Normal - The enamel surfade is smooth, glossy, and usually of a pale creamy white
color.

TF score I - Thin white opac*ue lines are seen running across the tooth surface. Such
lines are found on all parts ¢f the surface. The lines correspond to position of the
perikymata. In some cases, a| slight "Snow-capping" of cusps / incisal edges and may
also be seen.
TF score 2 - The opaque whitd lines are more pronounced and frequently merge to form
small cloudy argas scattered oyer the whole surface. "Snow-capping” of incisal edges
and cusp tips is common.
TF score 3 - Merging of the [white lines occurs, and cloudy areas of opacity occur
spread over many parts of the shrface. In between the cloudy areas white lines can also

be seen.

11
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TF score 4 - The entire $urface exhibits a marked opacity, or appears chalky white.

Parts of the|surface exposed to attrition or wear may appear to be less affected.

TF score 3| - The entire syrface is opaque, and there are round pits (focal loss of the
outermost epamel) that are |ess than 2mm in diameter.

TF score 6|- The small pifs may frequently be seen merging in the opaque enamel to
form bands that are less thar} 2mm in vertical height.

TF score 7 4 There is loss df the outermost enamel in irregular areas, outermost enamel
in irregular greas, and less than half the surface is so involved. The remaining intact
enamel is opaque.
TF score 8 -|The loss of the|outermost enamel involves more than half the enamel. The
remaining intact enamel is opfque.
TF score 9 -|The loss of thq major part of the outer enamel results in a change of the
anatomical shape of the surfafe/ tooth. A cervical rim of opaque enamel is often noted.

Horowitz et al. (1984) develgped a Fluorosis index based on aesthetic aspects of tooth

surface “TSIF] classifying ind*viduals into 8 categories. In this index a value is given
for each anterjor tooth surfage not restored ‘buccal and lingual’ and three values for
posterior tooth surfaces ‘bucc%l, lingual and occlusal’.

Granath et al. (1985), comparjng the Dean and T-F indexes ‘TFI’, concluded that the
latter was morg detailed and s¢nsitive because it was based on biological aspects where
there is an increase in hypomireralization with a simultaneous increase in the depth of
the enamel surface in directiony of the amelo-dentin junction. The Dean index (1934)
emphasized the aesthetic aspects of Dental Fluorosis.
In this study the researcher iy going to use Thyllstrup and Fejerskov index ‘TFI’.
Because Thyllstrip and Fejerskdqv (1978), in the study which gave rise to the T-F index,

considered that the Dean index was not capable of distinguishing the different aspects of

12




the severity| of dental Flugrosis in areas of high fluoride concentrations in the water

supply (above 3 part per million of Fluoride). This conclusion was sustained by Wenzel
and Thyllstrup in 1982. Fyrthermore, Pereira and Moreira confirmed that the Dean
classitication was capable ¢t outlining the severity of Dental Fluorosis in populations

~

residing in greas having legs than 3 part per million of Fluoride in the water supply

(Pereira & Mloreira, 1999). | Moreover, there is a possibility to correspondent between
Dean Index and Thyllstrup |and Fejerskov Index. Mabelya et al. (1994) conducted a
study aimed o compare thg TFI and DI in low, moderate and high Dental Fluorosis
among Tanzanian popu!atio+. They illustrated that the large majority of DI score 0
(normal) corresponded with TFl score O (normal). Dean's questionable score
corresponded |\mainly with TF|l scores 1 and 2, whereas the large majority of Dean's very
mild and mild scores corresponded with one or two higher scores of TFI. Dean's
moderate score corresponded mainly with TFI score 4, whereas Dean's severe score
corresponded with TFI scores|{5-9. The age of subjects of this study will be between 12
and 18 years @ld. In this age fhe nearly all teeth of child had erupted so the researcher
can record the|TFI score and {t is the nearest age to the first 7 years of child age so the

recall bias of past history will pe diminished. The 18 years old is the end of childhood

according of

The three Fluorosis indexes had similar prevalences using the same measuring methods

tor clinical examination (Pereira & Moreira, 1999).
2.3 Prevalence of Dental Hluorosis

Many countries have suffered from Dental Fluorosis for decades. This problem has
appeared in some developed fountries after water fluoridation. It also exists in

developing and pon-developed |societies, mainly as a result of high concentration of
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fluoride in drinking water. | Furthermore, the researchers read about existence of Dental

Fluorosis in|societies supplied water free fluoride.

A total of 1,663 children i} fluoridated or non fluoridated communities, ranging in age

from 7 to 17 years, were eamined during 1981-82. The prevalence of dental Fluorosis

in non fluoridated communities ranged from 1.7 percent in 16-year-olds to 13.9 percent

in 10-year-olds and, in fluofidated communities, ranged from 17.1 percent in 13-year-

olds to 33.0| percent in 14-year-olds. At all age levels common to the two types of

communities| the differend

e in prevalence of Dental Fluorosis was statistically
significant (Leverett, 1986).

Public Health Service at the| Department of Health and Human Services (1991) found

that the overall, Dental Fll.*OI’OSiS remains more prevalent in fluoridated than non-

fluoridated areas. Dental Fl

and fluoridated communities,
fluoride areas
increased from the early 194

6%.

apparently has|increased from

that this increase has been

Fluorosis.

Irish, dental surgeon, Donal M

the British Medical Journal t
(McAuley, 2001).

In England, this|translates to

to some degree

In low-fluot

In optimally fluoridateq

For three-

horosis appears to have increased in both non-fluoridated
but has increased much more in non-fluoridated or low-
ide areas the total prevalence of Dental Fluorosis has
's to the mid-1980 from less than 1% to approximately
| communities, the total prevalence of Dental Fluorosis
approximately 13% to 22%.

It should be emphasized

imited almost entirely to the milder forms of Dental

cAuley, confirmed previous percentage when he wrote in
hgt fifty per cent of our population has Dental Fluorosis
ng

parly three million individuals who have fluorosed teeth

QLF\‘\BTS of a million people, Dental Fluorosis is of the
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"moderate to severe” degree. The condition is characterised by white chalky spots or

brown stainjng and pitting qf their teeth (McDonagh et al, 2000).

In Western |Australia from [1989 to 1990, 659 children 12-year-olds in Perth (Fluoride
0.8 mg/lL) |and the Bunbury region (Fluoride approximately 0.25 mg/L), Dental
Fluorosis prevalences were 40.2% and 33.0% (Riordan, 2002).

In United States, Several defailed reviews of the literature are comparing Fluorosis data
over time. Ih addition to other recent research, concluded that the prevalence of Dental
Fluorosis re%or{ed in optinfally fluoridated areas (both natural and added) in recent
years ranged|from 8% to S| %, compared with 3% to 26% in non fluoridated areas.
More recentl#, a prevalenc¢ of 80.9% was reported in children 12-14 years old in
Augusta, Geprgia, the higl'+:st prevalence yet reported in an optimally fluoridated
community. Moderate-to-seyere Fluorosis was found in 14% of these children. Wash
said that “Russell (1962), in the Grand Rapids fluoridation study, noted that Fluorosis
was twice more prevalent amgng Afrlican-American children than white children. In the

Texas surveys|in the 1980's, t*e odds ratio for African-American children having Dental

Fluorosis compared with Higpanic and non-Hispanic white children was 2.3 to 1.

Dental Fluorosis also tended tp be more severe among African-American children than

white children in the Georgia s+.4dy” (Wash, 1993).

A review of the literature wa§ undertaken to demonstrate the changing trends in the

prevalence of Dental Fluorosis|in North America, Using Dean Index. Results of more

recent prevalence surveys werd used to establish a range for the occurrence of Dental

Fluorosis today, These resulty suggest that the prevalence of Dental Fluorosis now

ranges somewhere between 35% and 60% in fluoridated communities and between 20%

and 45% in nop fluoridated greas, depending on the influence of difference local

conditions. While the increase| has occurred primarily in the very mild and mild




categories |of Dental Flu*»rosis, there is also some evidence that the prevalence is

increasing in the moderate hnd

The prevalgnce of mottled
a fluoride program at the

investigated in a study util

examined, 74% exhibited mot
al., 1989)
In Singapote, Prevalence

Y,
moderate Fluorosis. Therd
Bagramian, 1096).
A study was|conducted amd
Belgium. The sample consist#
. It found tha
years), 17% (4 years) and 99

D

of Dental Fluorosis, in 8-10

6%.

severe classifications as well (Clark, 1994).

enamel in the permanent dentition of children participating in
dental school of the Vrije Universities in Amsterdam was

zing the Thyllstrup-Fejerskov TF index. From the children

tled enamel in a slight to moderate degree (Woltgens et

and severity of Dental Fluorosis was assessed in 1739

12 and 16 years in three different ethnic groups. In this

9.2% of children had severe Fluorosis and 26.2% had

were no significant gender or racial differences (Lo &

ng young Belgian children in the municipality of Leuven,

d of 750 boys and girls (3 years = 200, 4 years = 200 and
early signs of Dental Fluorosis were identified in 19% (3
(5 years) of children (Carvalho et al., 1998). Prevalence

and 13-16 years old schoolchildren who were lifelong

residents in Broken Bow, Ho*drege and Kewanee, was similar in the three communities

and approximately 15% (Selw

associated riskl factors in Ald

endemic in 15|states of India.

school children (630 girls, 512

random cluster| sampling tech

Dental Fluorosis among scho

Kerala, using Dean's Index.

T

tz et al., 1998). About prevalence of Dental Fluorosis and
ppuzha district, Kerala, Dental Fluorosis is considered
A community-based, cross-sectional survey of 1142
boys) in the age group of 10-17 years, using a multistage
nique, was conducted to determine the prevalence of
Q

I children in Ambalappuzha taluk, Alappuzha district,

he overall prevalence of Dental Fluorosis in our study
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sample was 35.6%. And in girls compared to boys (39.2% versus 31.3%; P-value <

0.01) (Gopalakrishnan et a., 1999).

Dental Fluprosis is endenjic in Eastern Africa and a high prevalence has been found

even in low

-fluoride (apprpximately 0.5 ppm) areas. In Sudan, in Treit el Biga (TeB)

and Abu Groon (AG), Dental Fluorosis in children aged 7-16 years who had been

lifelong res|

dents was ass?ssed. Dental Fluorosis was recorded on maxillary central

incisors according to Deans index. In Treit el Biga 91% of the children showed signs

of Dental Fluorosis whereaf in Abu Groon all children had fluorotic teeth. There was a

significantly| higher degree +f Fluorosis in boys than in girls in the low-fluoride area. In

Treit el Biga, older boys|tended to have more Fluorosis than younger boys; the

difference,

differences

however, was [not statistically significant. No significant sex or age

n Fluorosis were found in Abu Groon. In both villages great inter-

individual v

a*iations in Dentgl Fluorosis were recorded (Ibrahim et al_, 1995).

Regarding the areas surrourjding Gaza strip, In West Bank in Palestinian territories the

Prevalences pf Dental Fluorjosis in scholar year 1999/2000 were 1.3%, 1% and 1.5%

among 3™, 7% and 10" schoo*children respectively (MOH-HMIS, 2001).

2.4 Risk factors

2.4.1 Fluor

i concentratio+ in drinking-water

Water fluoridated at the recgmmended level of 1 part per million used for drinking, in

food preparatjon and manufagture, as well as in beverages, is usually the main source of

fluoride int

ake. The degreg of severity depends mainly on the level of fluoride

consumption but some childrgn are more sensitive to fluoride and develop severe Dental

Fluorosis even with a low intake (Dowell & Bechal, 1981; Benfield, 1973).

Fifty-five years ago they said fhat in order to have healthy teeth, we needed to have one

part fluoride in each million pgrts of water. That's the same as one milligram of fluoride
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per litre -

about one-qua

Academy o\( Sciences, red

nearly max

mg/htre.

associated with a high deg

milder

The quanti

average diet

ingested in

fluoride ingeJr.ted only from 1

and it ranged

In 1989/90,

T

fo

imal 1n comm+

his is how 1.0

y of fluorine
contains 0.2 t(

drinking water

in 659 children

|

to 0.43 mg (Le

of Western A
risk factors (R
The prevalend
and added” in
fluoridated are

years old in

The more rece

Fluorosis may

water takes effe

The results of

of dental health

ustralia, extend
liordan, 2002).
e of Dental Fl
recent years ra

2as. More recef

hildren (Wash,

i

Augusta, Geory

fluoridated co*«munity in the

14% of these ¢

+er milligram per 8-ounce cup. According to the National

iction in the average number of dental caries per child was

nities having water fluoride concentrations close to 1.0

mg/litre became the 'optimal' concentration. That is, it was

ee of protection against caries and a low prevalence of the

rms  of er+ame[ Fluorosis  (Institute of Medicine, 1999).

ngested in food is a relatively unimportant variable; the
p 0.3 mg. daily. Of greater import is the variable quantity
(National Research Council, 1951). Daily quantities of
vater in infants from birth until age 9 months was estimated
vy & Muchow, 1992).

| 2-year-olds in Perth (F 0.8 mg/L) and the Bunbury region

pd residence in a fluoridated area (OR 4.06) was significant

rosis reported in optimally fluoridated areas “both natural
nged from 8% to 51 %, compared with 3% to 26% in non-
itly, a prevalence of 80.9% was reported in children 12-14
ia, the highest prevalence yet reported in an optimally
United States. Moderate-to-severe Fluorosis was found in

1993).

nt studies perfi
fall as the rece

ct (Leake et al

%

Cross sectiona

of schoolchildr

ed in Toronto concluded that the prevalence of Dental
ly imposed reduction in concentration of fluorides in city
. 2002).

epidemiological survey, are used for evaluating the state

en (aged 6-7 and 12-13) living in Sampacho and Portena.
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Two towns in the Province of Cordoba (Argentina), supplied with drinking water
containing quite different levels of fluoride, are described and analysed. 1n Sampacho
Fluoride leyel is 9.05 mg/l While in Portena the concentration is of 0.19 mg/l. No
cases of Dental Fluorosis wWere recorded in Portena, but in Sampacho, there was a high
proportion of children with|mild Fluorosis (aged 6-7) and mild or severe Fluorosis (aged

12-13) (Azcurra et al., 1999).

There is a |dose-response |relationship between the prevalence of the questionable

category of| Dental Fluoro%s as reported by various authors and the drinking water
fluoride level. While the ppssibility that chance could have produced this trend cannot
be conclusively ruled out, & distinct pattern of increasing prevalence with increasing
water fluoride level can be d|scerned. Such a pattern is not compatible with the concept
of a threshold level for the action of fluoride ion on the enamel organ (Myers, 1983).
Several recent studies have rgported an increase in the prevalence of Dental Fluorosis in
the United States, tho'ught td be due to the widespread adoption of various preventive
dentistry inifiatives using |fluoride.  Several retrospective studies have found
associations between Dental |Fluorosis and these fluoride exposures, especially water
fluoridation and fluoride tablets and drops (Levy, 1992)

Riordan and |Banks conducted a study to measure Fluorosis in 12-year-olds in
fluoridated and non-fluoridateql areas of Western Australia and to relate this to exposure
was conducted. School denthl clinics in Perth (Fluoride 0.8 mg/L) and the Bunbury
area (Fluoride|less than 0.2 mg/L) were the sampling units. Clinical examinations
(upper left central incisor) based on the TF classifications of Fluorosis (which requires
teeth to be dried) were condycted for 338 children in Perth and 321 in the Bunbury
region. Re-examinations (n = 30) gave a weighted kappa of 0.78. Contingency analysis

estimated bivalent relationshipq, and multiple logistic regression estimated odds ratios
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Banks, 1991).

factors. Fl
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was conducle

+orosis prevalence in the Perth region was 0.40, and in the
revalence was 44 % in children with fluoride exposure

fluoridation and 20% among those with the lowest exposure

d to examine the prevalence of Dental Fluorosis in relation

to fluoride levels in water gmong children aged 12-15 years in the states of Plateau and
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Honkala, 1998
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"
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D
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et al., 1999).

percent, and 41,

2 ppm fluoride

rold boys from

were Jeddah

adh (receiving

ple was 51%.

SIS,

illustrated that

community. O

ria. Fluonde lgvels in the water ranged from 0.0-0.4 mg/L. Prevalence of

Forty-one percent had very mild Fluorosis,

d 3% had moderate to severe Fluorosis (El-Nadeef &

revalence of Dental Fluorosis, examinations was performed
ber 1994, for children who were residents of one of three
vels of fluoride and their communal water supply were

The prevalence of Fluorosis increased in fluoridated

1986-87 National Survey of US School children. Fluoride
e used as an indicator of the children's water fluoride
the Dental Fluorosis prevalence was 13.5 percent, 21.7
4 percent for children who consumed <0.3, 0.3 to <0.7, 0.7
in water (Heller et al., 1997).

three regions of Saudi Arabia were surveyed in 1992/3.
(which receives desalinated water containing 0.22 mg
water containing 0.78 mg fluoride/l) and Qassim (2.66 mg

9 children were examined who had been continuously

verall, 83% of subjects had one or more enamel defects
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with a mean number of te¢th affected per person of 9.6. Diffuse defects were the most
common. |(Prevalence of Dental Fluorosis was highest in the region with the highest

water fluorjde concentratic+1 (Rugg-Gunn et al , 1997),

The prevalence of Dental| Fluorosis was assessed among 807 schoolchildren in four
areas of Illinois where the respective water supplies contained natural fluoride at
concentratigns of 1, 2, 3, apd 4 times the recommended optimal for the geographic area.
The prevalénce of Dental Fluorosis was characteristically low in the optimal fluoride
area. Substantial increases in Fluorosis occurred in the above-optimal fluoride areas,
with the co?dition being mbst pronounced in the 4-times optimal area (Driscoll et al
1983).
In Gokwe Ijistrict, water frpm artesian wells was found to contain between Sppm and
10ppm fluoride ion concemﬁration and as a result, Dental Fluorosis was found to be
extremely sgvere in those communities solely dependent on artesian wells. In
Chimanimani | District, water| from hot springs was found to contain five to six ppm
fluoride ion concentration ET'Id in the catchment area of schools, drinking from hot
springs Fluorgsis was also found to be very (Tobayiwa et al., 1991).

Studies in thel Guadiana Vallpy in northwestern Mexico, found that the drinking water

supply comes from undergrouynd wells and is characterized by a high content of fluoride

(higher than 12 mg fluoride/L|). The prevalence of Dental Fluorosis among children in
the school age|(6-12 years) ard adult was nearly 35% according to Dean Index (Teresa
et al., 2001).
In this study the researcher will get fluoride concentrations in drinking water wells from
Environmental Health Laboratory “Public health lab: food and water” at Ministry of

Health. And associate betweer] the existence and severity of Dental Fluorosis within the
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subject tegth and fluorid¢ concentrations in drinking water wells that serve his/her

house.

2.4.2 Toothpaste
Fluoride tgothpastes are §

can also cause Dental Fluo

In 1989/90

Western Australia, toothpa

2002).

The early b

in 659 12-yeat-

se of fluoride

pme of which is inevitably swallowed by young children and

rosis (Dowell & Bechal, 1981; Benfield, 1973).

olds in Perth (fluoride 0.8 mg/L) and the Bunbury region of

ste ingestion variables had ORs greater than unity (Riordan,

dentifrice and use of larger quantities recently have been

identified as risk factors for Dental Fluorosis. Dental Fluorosis percentages among

whose teeth

respectivelyl

Percentages

were brushed pt age 6, 9, and 12 months were 12.9%, 36.7%, and 64.5%,

brushing with fluoride dentifrice were 1.9%, 11.7%, and

31.7%. Among those usi+g dentifrice, the percentages using fluoride dentifrice were

94-97%. Among those u

dentifrice us

mg). Among users, mean (

0.20, and 0.

among infa+s varies greatl

Fluorosis (Levy et al., 1997)

Some resear

19 mg fluoride {

chers indicated

sing dentifrice, mean estimated quantities of fluoride from

ed per brushiné were 0.11, 0.14, and 0.17 mg fluoride (range up to 0.88

uantities of fluoride from dentitrice used per day were 0.21,
range up to 1.75 mg). Consequently, fluoride dentifrice use

y, can be substantial, and can be a risk factor for Dental,

that young children might be exposed to more fluoride for a

longer perio*i of time with ¢hild dentifrice. Because they found that The mean weight

of child dentifrice the child

that of an ad

The mean tin

ult dentifrice (

ne spent brushir

adult dentifrice. A "risk fact

en used (0.689 g, 0.43 SD) was significantly greater than
.509 g, 0.41 SD, P = 0.02, Wilcoxon's signed rank test).
g with child dentifrice was significantly greater than for an

pr" (dentifrice weight x usage time) was derived to estimate
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the relative fluoride expo

was significantly greater

sure of each child. The mean risk factor for child dentifrice

than that for an adult dentifrice. Most children did not

expectorate or rinse after Qrushing (Adair et al., 1997).

Ellwood and O'Mullane (1994) conducted a study that consider the association between

tooth brus%ing behaviour

North Wales with low ley

They found

that Children

and dental enamel defects in 1,934 children from areas in
els of fluoride in the drinking water (< 0.1 ppm fluoride).

vho brushed more frequently were at greater risk of having

diffuse types of enamel opakity present.

Concerns regarding an incj

containing toothpastes by

the amount

of toothpaste used for young children to a pea-sized amount.

eased risk of Dental Fluorosis related to ingesting fluoride-
bre-school children have led to recommendations to reduce

This was a

result of sr+dy was condupted to determine the effect on salivary fluoride levels of

reducing thg

Salivary fluoride concentr

brushed wit

e

Initial salivaty fluoride leve

half of the salivary fluoride

amount of topthpaste used in a pre-school age (4-5 years) population.

ions were determined for 10 children whose teeth were

both 0.25 g 4nd 1.0 g of fluoridated toothpaste on two separate days.

following the use of 0.25 g of toothpaste were less than

concentrations when 1.0 g of toothpaste was used, and

levels returned to baseline m¢re rapidly (DenBesten & Ko-HS, 1996).

Other researd

hers confirmed

previous result when they indicated that the ingestion of

fluoridated dentifrice by yo+g children may be a major contributing factor to Dental

Fluorosis, prevalent in the United States.

schoolers we+ monitored to

used (Levy et

Pilot study de

al., 1993).

Brushing habits of a small group of pre-

document parental involvement and amounts of dentifrice

termined the tgoth brushing habits of 12 to 24 month old children and

estimated the +uantity of fluoride ingested during tooth brushing. It found that of the 36
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parents, who cleaned the

children irLgested more t

(Simard etlal., 1991).

Warren ant;d Levy (1999

United States because of 1

increase in Fluorosis preva
While Horgwitz (1992), in

between effectiveness and

eeth of their children, 69% used toothpaste. And 20% of the

han 0.25 mg of fluoride per day by tooth brushing alone

observed that Dental Fluorosis prevalence has increased in

videspread fluoride dentifrice use and attributed much of the

*ence to early use of fluoride dentifrice.

United state, observed that the direct dose-response relation

fluoride concentration of toothpastes is far from clear-cut

and, at best, is weak and irgestion of fluoride toothpastes by pre-school-aged children

may not be|the major cont

the findings|of at least four

children is a|nisk factor.

Riordan (19093) conducted

were selected. He found ei

ributor to the increase in Fluorosis. But he did not ignored

studies suggest that the use of fluoride toothpastes by young

i study in Perth in Western Australia and 14 school classes

bhty-five percent liked toothpaste, 60.7% had swallowed it,

and the m%n age of starti+g to use it was 1.5 (SD 0.96) years. The prevalence of

Dental Fluorosis was 0.48; 63% of Fluorosis was TF score 1, so that swallowing

toothpaste

and

liking

t+othpaste

were statistically significant risk factors.

Highly significant associatiqns were found between estimated fluoride ingestion from

toothpaste and Dental Fluorgsis. When Rock and Sabieha were studied the relationship

between reported toothpaste usage in infancy and Fluorosis of permanent, they

suggested thg

Fluorosis (Ro«

t toothpaste sy

ck & Sabieha, 1

Depending on previous liter:

vallowing may be a factor in the production of Dental

D97).

brushing behayiour of the stu

tures, the researcher of this study will study the tooth

subjects during the first 7 years of their age.
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in his study that fluoride tablets have been held responsible
uorosis prevalence.
ind a significant relation between the use of fluoride tablets

rosis. On the other hand D'-Hoore and Van-Nieuwenhuysen

cluded that u%ng fluoride tablets appropriately in non fluoridated areas,

mentioned befofe, several retrospective studies, in the United States, have

n Dental Fluorosis and these fluoride exposures, especially
jde tablets and drops (Levy, 1992).

period between 1989 and 1990 on 659 children 12-year-olds
centration in drinking water was 0.8 mg/L and the Bunbury

a. It concluded that fluoride supplements (OR 4.63) was

dan, 2002).

pietary Fluoride Supplement Conference in 1994 illustrated
ements have been used for years to prevent dental caries,
their use is inappropriate today among young children in the

yidence for the efficacy of fluoride supplements in caries

not strong, su
effects in ca
n young childre

» use in high-r]

lements are a clear risk for Dental Fluorosis, and fluoride's
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f fluoride supplements in caries prevention and their role as

orosis. Use of fluoride supplements by young children is

e studies that investigated the effectiveness of this regimen

aint  drop in the number of participants receiving daily

jc evidence supports the efficacy of fluoride supplements in
tre 1S weaker support for their effectiveness. Fluoride
ptor for Dental Fluorosis, though their contribution to the
i prevalence is less than that of water fluoridation and

use of their more limited and shorter use. There is also

evidence thz*t fluoride sup;%lements are used inappropriately in fluoridated areas. The

availability

raises the c*uestion of whg

whether it 1

foods, bever

(

s|time to considd

the need for ¢

A study used
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risk factors

that the use of

of optimal level
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data between 1
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pther fluoride supplements are needed in the 1990s, and
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986 and 1987 from National Survey of US School children.

[luoride supplements was associated with both fewer caries

for Fluorosis incl

In spite of

Fluorosis exis

the fact that an

s through fluo

Fluorosis (He+er et al., 1997). Holt and Murray (1997) illustrated that
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osis problem because it will be reflected on people practice

hed at evaluating the knowledge, attitudes and practices with
al Fluorosis was mailed to all the general practitioners and
bal West Island territory. 1t found that there are educational

fluoride prescribing and prevention of Dental Fluorosis.

d assist the medical profession in this educational process

(Vallee & Kandelman, 1993).

Then a telep
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und after adjy

s carried out in 1994, in the Quebec City region, among
nicipalities where tap water is fluoridated and 1003 people
where there is no fluoridation. Knowledge of the main
se of fluoride (prevention of tooth decay) in drinking water
d versus non-fluoridated municipalities. Knowledge of its
of Dental Fluorosis) was very low and similar in both
ridation was slightly higher in fluoridated areas (22.0%
the use of fluoridated supplements for children was much

areas. No changes in the measures of association (odds

stment for the different characteristics of the participants
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(age, family income, edufation). Opposition to fluoridation was lower among those

-

who believed their tap waer was fluoridated. This study demonstrates that there is still
need for public health edugation on the uses of fluorides (Levallois et al., 1998).

2.4.6 Socio-economic staus

Some studies found an| association between the Socio-economic status of the
community and the prevalgnce and severity of Dental Fluorosis.

Villa and |Guerrero (199p) assessed the Dental Fluorosis prevalence in 8-year-old

children belonging to diffgrent Socio-economic classes in two Chilean twin cities that

are served| by optimally [fluoridated community water from the same waterworks

facility. Prevalence of enamel Fluorosis in the permanent teeth of Low Socio-economic
status children was 0.79, ignificantly higher than the value 0.59 found in high Socio-
economic status children. The proportion of Dean's scores 2, 3, 4 and 5 in first molars,
mandibular and maxillary ipcisors in Low Socio-economic status children was higher
than in high Socio-econofnic status children (P < 0.001). They contributed the

differences |n prevalence apd severity of Dental Fluorosis between both groups are

tentatively aftributed to a different pattern of tap water and tea consumption at pre-
school ages.
Furthermore, a study was cnducted in three regions of Saudi Arabia and it concluded
that Dental Fluorosis prevalence was highest in the region with the highest water
fluoride congentration, in D‘Tal areas and in malnourished subjects (Rugg-Gunn et al.,
1997).
In contrast, another study {letermined the relationship between the Socio-economic
status and Dental Fluorosis $nong Brazilian school children. By using TFI (Thyllstrup
and Fejerskoy Index) and the Socio-economic level was determined according family

income and parents' educaticfnal level. Its results illustrated that parent's educational
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Fluorosis and the studied social economic variables (Maltz et

prevalence and severity of Dental Fluorosis of children living
central south region of Mexico. The altitude of the four
an 2,000 m above the sea level. The prevalence and severity
in the population examined was higher than that observed in
similar levels of fluoride in water. So the researcher
tude of the areas may be a factor that contributed to the high
d in these rural Mexican children (Irigoyen et al., 1997).

ben found that the retention and tissue levels of fluoride are
high altitude (Angmar-Mansson & Whitford, 1990). And
a factor that contributed to the high prevalence and severity
tan schoolchildren (Moline Fresher et al., 1999).

tissue concentrations and the risk of Fluorosis are increased
ce at high altitude, and certain metabolic and respiratory
such as caused by iodine deficiency ( Whitford, 1997).
altitude was a significant risk indicator for Dental Fluorosis
al confounders (Rwenyonyi et al., 1999). Like the results
luorosis in Tibetan children living at an elevation of 2000
ver than that of children at 4300 meters (P<0.01). Higher

ent of Fluorosis (Cao et al, 2001).

n Gaza Strip so there is no need to indicate its effect during
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2.4.8 Air pollution
The com%ustion of gl

cooking, and food drying

matter an%} fluonide. Hig

indoor air|of coal-burnin

fluoride-content coal as an energy resource for heating,
is a major exhaust emission source of suspended particulate

rh concentrations of these pollutants have been observed in

families in some rural areas in China. For human health,

fluoride in|indoor air has fjot only been directly inhaled by residents, but also it has been

absorbed in stored food

ch as corn, chillies, and potatoes. In the Fluorosis area in

China, congentrations of ufinary fluoride in the residents have been much higher than in

the non flupridated area in| China and in the rural area in Japan. Data suggest that bone

resorbtion was extremely

stimulated in the residents in China and that tluoride may

stimulate both bone resorbtion and bone formation. Because indoor fluoride from

combustion|of coal 1s easily absorbed in stored food and because food consumption is a

main sourc% of fluoride exposure, it is necessary to reduce airborne fluoride and food

contamination to prevent sefious Fluorosis in China (Ando et al., 1998).

This study will indicate if there is any sources of environmental pollution surrounding

the subject during the first ¥ years of his/her age such as living near dust, main road or

industries and using coal,

during winter.

2.4.9 Nutrition

2.4.9.1 Baby formulas

pen fire, electronic or others (e.g. gas) as heating system

Baby formulas are considerpd one of risk factors contributing to increase prevalence

and severity of Dental Fluorpsis. Some researchers found that baby formulas prepared

with fluoridated water can ¢ontain over 100 times more fluoride than mothers' milk,

which studies|have shown to fontain 0.004 - 0.008 ppm fluoride (Ekstrand, 1984).
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water (around | ppm) to dilute powdered infant formulas.

in infancy is considered to be infant formula, which has been

for Fluorosis in a number of studies. Because if infant
h water containing 1.0 ppm fluoride they should all provide
ove the suggested threshold for Fluorosis with intakes up to

upper 'optimal’ limit of 0.07 mg/kg body mass. Under these

o reconstitute the formulae would provide 65-97 per cent of

& Reynolds, 1996).

from developing Dental Fluorosis. Mother's milk contains
he amount is small, it seems to be perfectly suited to the
ur baby is thriving on human milk alone, he has no need for

oride, or other supplements in the early months (Vondriska,

Iy low levels of fluoride, exceptions are some fish and tea,
uoride (Dowell & Bechal, 1981; Benfield, 1973).

| 992) found that The F content of fish fillet does not appear
the prevalent and severe human Dental Fluorosis in the Rift
1992) study about Fluoride concentration in Tilapia fish
from Lake Naivasha, Kenya confirmed that the fluoride
contribute to the total daily intake of fluoride and hence
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2494 M%k consumptio

Milk that did not reconstitute in high fluoride water can reduce the occurrence of Dental

Fluorosis because its hi

gastric membrane. And |W

related to d1ietary calcium whi

In China, 8

study found that

content of calcium inhabits fluoride absorption through

hitford (1997) said that tluoride absorption is inversely
ch, at high concentrations,

the incidence among milk-consuming children was lower

than that of non-milk consyming children (Chen et al., 1997).

2.4.9.5 Soft
Some study
In study on
sample was
1996).

In addition,

Juice-flavore

concentrations ranged from|

Kiritsy et al. (|l

drinks consumption
considered soft|drinks as possible risk factor increase Dental Fluorosis.
young Saudi +r'en, the results showed that soft-drink consumption in the

high and the Dental Fluorosis was a common finding (Johansson et al.,

996) has investigated fluoride exposures from juices and

d drinks man‘tfactured with water.  They found that fluoride ion

0.02 to 2.80 parts per million, because of variations in

fluoride concentrations of #ater used in production, children's ingestion of fluoride

from juices

of Fluorosis.

2.4.9.6 Tea consumption
As illustrated before tea is
Benfield, 1973).

Cao et al. (1996) mentioned

found in the

tea.

d juice-flavored drinks can be substantial and a factor in the development

particularly high in fluoride (Dowell & Bechal, 1981;

that Dental Fluorosis and skeletal Fluorosis have been

Sichuan Provincg of China in Tibetans with a long history of drinking brick
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n, 1998).

e in the ordinary brick tea group was 0.3 mg, and this group

characterized as brown and white horizontal marks
brick tea is one of factors that are responsible for the Dental

en in the nature reserve of Mount Qomolangma (Cao et al.,

sixty eight per cent of children drinking tea as usual beverage,

hat about 22.1% of this sample have risk of Dental Fluorosis.

rease the severity and prevalence of Dental Fluorosis in our

E calcium, vitamin C, magnesium, etc. offset the toxicity of

[ Jiangxi, it found that Protein intake was above the national
; weight/day among children, But the protein was derived
Calcium intake was found to be insufficient. The areas with

vere found to have a lower incidence of Dental Fluorosis

at compared

nd non vegeta

endemuc. It 1llu

diet (Awadia et

e prevalence and severity of Dental Fluorosis among
n children and adolescents living in an area where Dental
strated significantly lower prevalence and severity of Dental
fian group compared to the non vegetarians would seem to

al., 1999).
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e Dental Fluorosis in a Tanzanian population, the researchers
variable that may be contributing to the severity of Dental
D8).

udi Arabia were surveyed in 1992/3, the Dental Fluorosis

the region with the highest water fluoride concentration, in

rural areas *nd in malnouriJhed subjects (Rugg-Gunn et al., 1997).
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inary pH. Thug

e effect of van
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re mainly bet

And they cong

sely related to dietary calcium, which at high concentrations

pcretion into the gastrointestinal tract. The excretion of

most exclusively via the kidneys, a process which is directly

, fluoride balance and tissue concentrations and the risk of

factors such as high protein diets, residence at high altitude,

respiratory disorders that decrease pH. Factors that increase

balance of fluoride include vegetarian diets, certain drugs

itions (Whitford, 1997).

1999) studied fluoride content of foods in Iran and
ation in the fluoride concentration of drinking water on the
pared foods. Foods and drinks were collected from three
ride concentrations were 0.32, 0.58 and 4.05 mg/L. They
ntrations in the cereals group (which constituted much of
pveen 0.2 and 0.3 microgram/g, when prepared for

lude that concentration of fluoride in water influences
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positively fluoride concent

less than the increase in flu

The researcher in this stug
of their cansumption of

description|of their mother

2.4.10 Climate

ration in foods cooked in water, but the increase in foods was
oride concentration in water.
y will determined the nutrition status of children and amount

jpecific foods during their first 7 years of age through the

Higher co*centrations anfl increase in water consumption may lead to excessive

exposure and adverse health effects varying from mottling of teeth to crippling skeletal

Fluorosis. The Guidelines pf WHO recommends that a concentration of 1.5mg/l on the

assumption that the daily pgr capita consumption of drinking water is a bout 2 Litres. In

hot climate% an average water consumption of 5 litres | day is not unusual and in such

cases, Fluorjde levels in dr+nking water should be decreased accordingly, that explains

why some people in hot [countries suffer of Dental Flourish despite low Fluoride

concentrations (WHO, 1993)
The optimum Fluoride leve
the amount jof water (and
children prim%arily influenced
reported by (alagan and ass
and supported by Richards in

As mentioned before, Gaza

for a community depends on climate conditions because
consequently the amount of Fluoride) was ingested by
by air temperature. This relationship was first studied and
ociates in thel950°s. But it has been farther investigated
1967 (Cunningham & Saigo, 1990).

Strip is a narrow piece of land lying on the coast of

Mediterranean Sea. Its climdte has four months of dry hot summer and a short winter

with rain from November to I\#arch (MoH-HMIS, 2003).

2.5 The Preyalence Denﬁal Fluorosis in Gaza Strip

According to School Health

Program records, the Dental Fluorosis prevalence among

governmental school children jn Gaza strip, exceeded from 19.7% to 28.8% among 12
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years old {choo] children from1996 to 2002 and from 17.3% to 30.7% among 15 years
old school children from| 1996 to 2002. The records of School Health Program
illustrated | gradual increpse in Dental Fluorosis among Palestinian children in Gaza
Strip (Ann%x 12). Whilg the records of UNRWA in Gaza Strip illustrated that in
scholastic year 2001/2002] the prevalence of Dental Fluorosis is .99% among 6 years
old school hildren, 13.26% among 10 years old school children, and 16.10 among 13
years old school children.
In 1999 in Gaza strip, The prevalence of Dental Fluorosis in 7" class (12years old) was
the highest |in Rafah 60% |then Khan-Younis 50 5% while in North Gaza it does not
exceed 7.1% where fluoridg concentration is very low (Ministry of Health, 2000).

2.6 Risk f+ctors in Gaza Strip

2.6.1 Waterfluoride risk f+ctor

In Gaza Strip, There is a high level of dissolved salt in water due to excessive utilization
of this limited water resoufce leading to intrusion of seawater into the groundwater
reservoirs. And the under groundwater wells have an average depth 53 m and are
covered by sandy soils ma*ing them liable to pollution by human activities (Sansur,
1991).
Consequently, the drinking Water contamination by fluoride is increasing, specially, in
wells of the sputhern and easfern zone. Gaza population has suffered from this problem
for decades. |After the returp of Palestinian authority and establishing school children
and oral and |dental health c*epartmems in Ministry of Health, The reports of school
children illustrated high prevalence of Dental Fluorosis (poisoning by fluoride) among

pupils that ari% risk of high cqncentration of fluoride in drinking-water.

Studies in Gaza Strip show that from 1987 to 1994 most wells in the Gaza Strip (81%)

can be considered suitable fof drinking.  All wells in Northern and middle zone are
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n Dental Fluors

the average tea

ng, 79% of wells in Gaza city are considered suitable but

hern Zone are considered suitable (Kuhail, Zoarob, 1994).

t

strated that the required concentration of fluoride is 0.7-
wells in Gaza Strip which are suitable are 47 wells of 60
innex, 13).

ration of fluoride did not exceed 3 ppm, while in 1999

in Khan-Younis reached 4 ppm from 0,33 ppm in 1994 (Annex, 13).

1 Health Laboratory at Ministry of Health “Public health

water” illustrafed that there is an increase in concentration of fluoride in

n-Younis (for example: Janopy and Aia). This increase in

5 degree of degradation in drinking water quality in Gaza

n naturally occurring fluorides in underground water and
psis among UNRWA school children in the Gaza strip,
cups which school children drank per day in all Gaza strip

cups, the highest 3.19 cups was in Rafah and the lowest

f Dental Fluprosis and excessive fluoride ingestion

ptimal fluoride concentration in drinking water reduces the
g the bad effects of excessive fluoride ingestion on health

%

ny researchers such David (1997) who demonstrated that

the reduction i

n dental carries

experienced at optimal fluoride concentration. The dental
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carries diminished by as mugh as 50% when Fluoride concentration is 0.2 mg/l below

the optimum.

WHO in May| (1991) indicat

ed that Fluoride levels of about 1mg/l provide substantial

protection against dental carjes. However, for fluoride the margin between beneficial

and toxic effects is rather

small. Higher concentrations and increase in water

consumption may lead to exg¢essive exposure and adverse health effects varying from

mottling of tegth to crippling

fkeletal Fluorosis (WHO, 1993)

Many studies proved the impgct of Dental Fluorosis and poisoning by fluoride on health

status. Zhou et al. (1996) on| their study around Morphometry and autoradiography of

altered rat enamel protein prgcessing due to chronic exposure to fluoride, they found

extended rete

ion of enamel

reduced enamegl protein synth
linear correlation between e}

protein secretign among group
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Bucher et al. {
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proteins in fluoride-exposed maturation enamel as well as
sis and/or secretion in the secretory stage, and negative
ktended enamel protein retention and reduced enamel
s and repression of enamel protein removal. The data are

that the fluoride effect is multifactorial.

1991) found tTat animals receiving sodium tluoride developed effects

female rats given 175 ppm had increased osteosclerosis.

of carcinogenic activity of sodium fluoride in male rats

currence of a sn+all number of osteosarcomas in treated animals.

ects on people of all ages. Reversible adverse effects
pigastric distress, headache, excessive thirst, chronic

uth ulcers, lower urinary tract infection and the flare-up

—

ints tend to disappear relatively quickly after patients
The causal link has been

Prolonged ingestion of water fluoridated at 1
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function, to
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ps, with all grg

mal studies hay

[ANCce.

horosis, rheumatic arthritic complaints and impaired renal

of the more serious health effects. These. like fluoride-

(Juncos & Donadio, 1972). A recent study on children

ed structural bone change (Chlebna-Sokol & Czerwinski,

fluorosed enamel contained an uneven distribution of

bn-absorbent with a relative increased carbon content. The

haracteristics of the teeth could be quantitated by

The color of the teeth was significantly different

pups significantly different than normal (Giambro et al.,

e shown that it is possible to develop Dental Fluorosis by

stage of ena

to those descri

ible only as a

the formation,

It is concluded

the dentition

flects subclinid

l{e because, so f3

+

ration alone. It is less apparent whether an effect of
| matrix secretion, alone, is able to produce changes in
ped as Dental Fluorosis in man. The clinical concept of
hpting sound human enamel, resulting in fluoride uptake,
al caries.

Incorporation of fluoride into enamel is

result of concomitant enamel dissolution (caries lesion

At higher ﬂu&ride concentrations, calcium-fluoride-like material may

identification, and dissolution of this compound are far
that Dental Fluorosis is a sensitive way of recording past
r, no other agent or condition in man is known to create

milar to those induced by fluoride (Fejerskov et al.,
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According to

from recent health studies ind

convincing rel

cancers. Pathglogist David K3

al disease.

(2001) found i

sis, and 35% o

also observed a

e-year study ¢

sis had more
cle diseases 13.
diseases of thi

here was also 1

In

ko & Sosnivka,

A memo by the

ationship betw]

n study in Mexico that all the children surveyed exhibited
" them had suffered serious damage to their teeth. A linear
In index of Dental Fluorosis and the frequency of bone
mong both children and adults.

pnducted in Sosnivka, Ukraine investigated the health of
Fluorosis and compared results to children without such
such study we know of It was found that children with
gastrointestinal diseases 37%, respiratory diseases 29.5%,
B%, mental disorders 11.3%, skin diseases 9.4%, and 8.2%
nervous system and sensory dysfunction. As children

increase in urino-genital diseases. Boys suffered more

d birth anomalies. The girls had more sight problems and

all tested groups boys were shorter than the control. In
ntal Fluorosis had much higher caries occurrence
2000).

Environmental Protection Agency, very preliminary data
icate that fluoride may be a carcinogen. There is also a
pen dose and response: the more fluoride, the more

jufman of the University of North Carolina, warns that the

rat data must be examined to pee if the cancers appeared in the long bones of the arms

and legs, as o
results less rele;

Fluoride has be

doubt regardirig its efficacy,

Abundant scien

steosarcomas d
vant to people (|

en used widely

b in humans, or in other places, which might make the
Begley, 1990).
in dentistry to prevent dental caries. While there is little

the safety of fluoride has been a controversial issue.

tific data accurTulated over the years have demonstrated that other than
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Dental Fluorgsis, there are np known adverse effects of long-term fluoride ingestion for

caries preven
acute toxicity, even death.
virtually elim

recognized injorder to take f

Kumari and

chronically to toxic levels

increase in lipid peroxidation

Lantz et al.

renal failure.

lesions.

Shen et al.

collagen metabolism, hair

confounding factors.

tion. However]

(1987) suggestq

And Muller et

(1992) illustrats

the risk of an overdose is real, and it can result in serious

Understanding potential risks and taking cautions can

nate the acute ;ldverse effects of fluoride. These potential risks need to be

[l advantage of fluoride's benefits (Li, 1993).

Rao (1991) demonstrated that the red cells from humans exposed

of fluoride through drinking water showed significant
and membranous cholesterol and phospholipids.
d a causal relationship between fluoride intoxication and

al. (1992) illustrated that fluoride induces gastric mucosal

bd that there is a adverse relationship between height,

zinc and excessive fluoride intake, after eliminating

Drs. Carton and Marcus notdd this and a number of other problems, including the fact

that many of

commoner ty

the cancers found by Battelle's histopathologists were downgraded to

pes, or elimingted altogether, over the objections of outside experts

(Carton & Malrcus, 1990). DLspite the manipulations, the occurrence of osteosarcomas

in male rats

(more fluoride,

showed a stati

stically significant positive relationship to fluoride dose

more cancerp). The original unexpurgated Battelle results showed

statistically sighliﬁcam dose-refated occurrence of cancers of various sorts, including an

extremely rare| form of mixed

& Marcus, 1990).

bile-duct/liver cancer-hepatocholangiocarcinoma (Carton
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rge human population by the State Board of Health in New

ride ingested by average people in fluoridated communities
er only 38 years, many people will equal the mid-dose rats
approach the high dose rats. Citing a Scandinavian study,
that Fluoridation of water supplies was initiated prior to
tts on bone density. Recent studies suggest that fluoride
py reach toxic bone levels in a person's lifetime (at water
people exceed the average, some by 6 times or more. With

de contamination these amounts will rise, and the time to

accumulate similar doses to t)}e rats will thus fall. Carton and Marcus (1990) quoting an

earlier study

when ingesting water contai

They commen
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Li et al. (1995
he found a hig]
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of a suspected
) in a study on 1
h fluoride intaks

tween age and

¢ accumulate up to 7,000 ppm of fluoride in their bones,

ng 4 ppm, while the high dose rats had only 5,470 ppm.
first time he can remember test animals having lower
substance than humans at the site of adverse effect.

he effect of Fluoride Exposure on Intelligence in Children
b was associated with a lower intelligence. No correlation

intelligence in the areas with a medium and severe

prevalence of |Fluorosis. T
intelligence ma;

the differentiation of brain ne

While, Tohyan%a (1996) stu
drinking water

and mortality r

A significant pg

ysitive correlatiq

e effect of exposure to a high level of fluoride on

y occur at an early stage of development of the embryo and infant when

cells is occurring and development is most rapid.
ed the relationship between fluoride concentration in
ite from uterine cancer in Okinawa prefecture, in Japan.

in was found between fluoride concentration in drinking
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water and utgrine cancer m#nality. Even after adjusting for the potential confounding

variables, sug

gap, stillbirLP rate, divord|

Furthermore,
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Fren (1994)
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2.7.2 Health
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g rate, this association was considerably significant.

in the uterine cancer mortality rate appear to be related to

practices.

bsure to high Fluoride concentrations in drinking water is

h rates.

Fluorosis, especially moderate to severe Dental Fluorosis,
ir cosmetic appearance. Unfortunately, dental treatment is

y researchers understand this fact and they illustrated it in

nes (2001) sai-f that in England, Cosmetic veneers provide an extremely

atised dental profession. Its charges range from £150 to

atments are required every five or six years throughout the

se in Bntain, Colgate-Palmolive paid an out-of-court
erling $2300 to the parents of a 10 year old boy in Essex
dependent specialist as suffering from Dental Fluorosis
te. Lawyers observing the payout said that the settlement

n, even though the manufacturer has denied any liability

to discuss the c@se (Individual Inc., 1996).

h problems resulted from excessive fluoride intake can not
e a serious and very costly community health problem.

US DHHS directive to reduce hip fractures by 15%.
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y reduction WOLTld save over $1 billion. Factors which increase hip fracture

will cost many millions (even for Canada) at a time when

sts have been c+t to the bone.

fed $45.2 billion US as the cost of osteoporetic fractures of

spine and hip, &escﬁbing the estimate as "conservative". Hip fractures are

are most frequent amongst the over 65s and involve

sing home utiligation. But given the findings of Riggs et al. (1990) the

e relevant total one ought to worry about in terms of the

b the fracture rates.

luorosis

bn has led to a defined pattern of prejudice, discrimination
ers often prejudge a child's intellect and personality based

negative perceptions have been found to impact adversely

in 1985, follpwing a review commissioned by the United States

ency, an independent panel of behavioural scientists found
p severe Fluorosis are at increased risk of experiencing
z

| problems (Welbury & Shaw, 1991). People afflicted

re likely to experience discrimination from an early age.

Teachers oﬁel} prejudge a cITild's intellect and personality based on appearance alone.

These children

Such biased wi

who cannot af]

iews reinforce

are more often

ford cosmetic v
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h negative stereotype, with self-fulfilling results. People
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vith their fluoride-damaged teeth and the attendant social

ychological trayma (Tauber-Robert, 1998).

(1996) conducted a study around dental caries, Fluorosis and the cosmetic

[hyllstrup-Fejerskov TF index scores in

14-year-old
he responses of the subjects regarding their desire for
ith their opinions on appearance, the majority of subjects
jppearance of teeth with TF scores of 3 and higher. It is

e of aesthetically objectionable Dental Fluorosis was low

associated with a lower risk of dental caries and a more

t the prevalence of Dental Fluorosis appears to be on the
d form the condition is not considered to be of cosmetic
e forms can cause great psychological distress to the
et al., 1998).

Fluorosis can have a tremendous psychological impact on

)t be a contributory factor in the psychological make-up of

who displays arlti-social behaviour. If so, it might be possible to effect

poving the stajlrs. Many patients have been pleased with the results of

splayed a willingness to smile (Colon, 1972).

¢y (2001) wrote in the British Medical Journal: “I see

my surgery who are damaged by fluoride. They do not smile, they are
| g Yy

raumatized by having 'rotten’ teeth”.

nyan survey ngted that between 60 % and 84% of respondents viewed

is as an impoftant problem because of its unfavourable effects on an

iki et al., 1994).
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fment analyzed society's perceptions of Dental Fluorosis,
es. Lay and professional observers recognized that higher
singly embarrass the child.

All observers, except the

evere Fluorosis indicated neglect on the part of the child

oyptian researcﬁlers observed that friends and relatives ridicule the patient

are associated with smoking and/or poor oral hygiene.

al remarks lead an individual into severe psychological

for to parents' satisfaction with children's tooth colour was

pzier (1998) and they found the worst aesthetic aspects of

SIF score was tihe only factor associated with parent satisfaction.
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rly life skills, g
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ack of social sk

2002).

pred by Goverr

disc

e (Spencer et al, 1996; Van Palenstein Helderman &

s soon as the secondary teeth erupt. While developing

hildren are at their most vulnerable to the psychological

Fimination (Ritter& Langlois, 1988).

tirmed that participants in a study of the psycho-social

dental abnormalities, such as DF, believed that people with dirty (stained)

fills, lower intelligence and poor psychological adjustment

ment and industry have repeatedly established that Dental

dental abnormjlities have negative psycho-social impacts and that the

or psychologi

098).

and, there is a

lion and widesy

and develop psy

idson (1997) ¢

on cosmetic

& Davidson, 1

T

a growing sul

jevelop Dental

n school, under

of these childr

ople with dental abnormalities to have poor health, low

dal adjustment, poor personal hygiene, lack of social skills

psycho-behavioural impact. The consequences of artificial
read, poorly- or unregulated use of fluoridated products
pset of the population more likely to endure lifelong
cho-behavioural problems (Collins & Zebrowitz, 1995).

bserved that, Dental Fluorosis mild form does not have

.

dppearance, but severe forms cause great psychological

997).
Fluorosis-related behavioural problems are more likely to

achieve academically, regularly truant from school, have

tisocial behavigur (police records), and become drug and/or alcohol

en carry these negative behavioural traits into adulthood.
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b indicated that

ies (e.g., Alger

both community
also said that
nge/adsorption

alumina faciliti

on welfare benefits, fail to obtain or retain work, become
ntain relationships, be more prone to violence, spend time
hders, suffer from some form of mental illness, suffer from
ve suffered from child abuse and are child abusers. Such

utcomes indicate the existence of an important Socio-

s never included in ‘cost-benefit' analysis of water

Cies

e directed either to wards reducing fluoride concentration

ls ingestion frorP other factors to human body especially during childhood

currence, or providing Dental treatment for aftected teeth.
ency office of water supply at National interim primary
entioned that communities with excessively high natural
ely reduced Fluorosis by partial defluoridation and by
more acceptable Fluoride concentration.

high Fluoride level above Smg/litre, has been found in
ja, china, Egypt, India, and Thailand). Such high levels
L;keletal Fluorosis. Fluoride removal techniques have been
water supplies and individual households.

the most frequently employed fluoride removal technique
with either charred bone meal or activated alumina. Fall-

es and house hold defluoridators using charred bone male

Fluoride levels trom 5-8mg/litre to less than 1mg/litre.

meal and activated alumina are usually regenerated for future use.
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WHO (1997)

illustrated that

high Fluoride levels, in ground waters, are locally common

in some areas‘ of the world, aTxd in most such circumstances it may be more practical and

cost-effective
There are po

prevalence se

supplements Lmd toothpaste

(Riordan, 2002

In Toronto, P

caries and sh
safe use of flu
It has been ob
1s effective in

blind control

vitamin D anh ascorbic aci

children were

in a double blihd manner, usi

improvement
parameters in {
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available and w
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ublic Health adf

uld continue its
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protection from
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hese children.

ithout any side

vent Dental Fl

5 completed.

re public in

ridated dentifrif

dren, by a the

destruction is 3

€ water sources.
bout supplements and toothpaste, when Dental Fluorosis
en in parallel with a reduction in discretionary intake from

and because people are slow to change health habits

yised to continue to monitor levels of Dental Fluorosis and
efforts to inform parents of very young children about the
e (Leake et al., 2002).

ingestion of calcium, vitamin C or vitamin D, individually,

fluoride toxicity to a certain extent. Therefore, a double

rial was condlﬁcted to examine the effect of a combination of calcium,

[ supplementation in Fluorosis-affected children. The

cid, calcium and vitamin D well below the toxic dosages

g lactose as a placebo. Follow up revealed a significant

in dental, climical and Skeletal Fluorosis and relevant biochemical

Thus, the study indicated that Fluorosis can be reversed,
rapeutic regimen that is fairly cheap, simple and easily
pffects (Gupta et al., 1996).

ugrosis in Ethiopia suggests that although the problem

rosis is obvioudly understood by the local community when the process

cause of the prevalence of the recognizable disease with
Iso very high, it is appropriate that preventive programs

in endemic area without any screening. Therefore,
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continuous nlass public senditization programs with timely and privately in an office

space are offered by the schpols. The school community is especially suited for mass

education prggram because ft is a very captive audience with clear risk of developing

the problem and students wi

the community (Berhane et al

It can also be

and educatio

Fluorosis. First, it provides

Second, a spill over effect tq

treated water

concentration

materials.

at home may

| serve as a communication media to convey messages to

. 2002).

done in a sust%inable way if schoolteachers are provided with appropriate

This may have dual effects in the prevention of Dental
protection to students by reducing the level of exposure.
the community arising from the demand of students for

motivate parents to use local means to reduce fluoride

in drinking wafer and also to put pressure on the local government to

provide treated water ( Berharke et al , 2002).

In the United

change their

children, sincg¢ many infants

(Vondriska, 19

States, the rise

96).

n Dental Fluorosis directed the health care practitioners to

recommendatigns for fluoride supplementation in babies and young

apparently ingest enough fluoride from other sources

Finally, it is important to mgntion the experience of Ban Sankayom in Thailand in

solving Dental
and every one
teacher shared

Newspapers,

encouraged pe

this problem.

defluoridator

Fluorosis and ¢

Fluorosis problem, where the children drink high fluoride water at home
has Dental Fluprosis in their permanent teeth. To solve the problem, a

information about water problems and Fluorosis in school children.

TV media and

A schoolteache

radio programs paid attention to this release and

ople in the government and private sectors to support funding to solve

- tried to seek funding and succeeded in 1998. A school

was built.  (ommunity preparation, presenting information about

education in copferences, exhibitions, preventive campaigns and a well-
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1998).

vith the participation of villagers, school and health
they considered appropriate alternatives (consuming
er from dug wells, bottled drinking water and using

to solve the problem by community participation. In

plving the Flu#rosis problem in this village focuses on community

ations and other supervisors can act as supporters and co-

nable results (Puangpinyo, 2000).

eative of all chemical elements. It has an atomic weight of

f 9. Combined chemically in the form of fluorides, chiefly

¢ (Cajo [PO4]s F2) or cryolite (Na3AlFs), it is seventeenth
ements in the earth’s crust (Fleischer, 1953).
the National Research Council in (1968) has stated that

ent of all diets and is an essential nutrient. Fluoride

n the weatherigg of fluoride concentrating minerals and enters surface

and gas emissions from certain industrial process (e.g.,
nufacturing) and incineration can also contribute fluoride
(chapman, 1992). Fluoride m groundwater depends
the fluoride containing rocks with which the water is in
O in (1993) added that fluoride is released during use of
htain up to 4% Fluorine.

increased gradually as result of loosing big a mounts of

nerease the pollution of agriculture and industries waste

52




As mentioned
a high level o
resource leadi
ground water
them liable to
So that there

Gaza to illustr

betore, in Gazg
f dissolved salt
ng to intrusion (¢

wells has an ay

1s periodic me

ate suitable and

Strip, There are many of these factors available. There is
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erage depth 53 m and are covered by sandy soils making
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nsurement of Fluoride concentration in drinking water in

unsuitable wells for water supply.

2.10 Absorption of fluoride in human body
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(1960a) dema
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skin is more s
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nature, and nd
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rare route of
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nto the body. Absorption occurs mainly from the stomach,
active transport mechanism is involved. Carlson et al

mg of fluoride labelled with '*F and ingested by two adult

apidly absorbed. The maximum plasma radio fluoride concentration was

pbm the lungs by inhalation of fluoride dusts and gases. A
absorption is through the skin. Fluoride absorption may

> is applied to the skin, however, the resulting burn to the

erious than is tTe fluoride is absorbed (Goodman and Gilman, 1965). It is

i
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Midzone, Khan-Younis, and
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The sample siz

researcher sele

Governorates (|

selected cluster

fluoride concenfration. The 1

b

sectional stud

Chapter 3

aterial and Methods
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Bureg
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ool age (12-18
au of Statist

the total numb

for the study
ted by confirmi

:d by data code

the study

e, according to
cted a stratifig
North Gaza, (

was served fof

carried out in

y. The study population is children in the preparatory and
years old) in all Gaza Governorates. Based on Palestinian
cs (PCBS) estimate for population the year 2002,

er is around 222,500 children (12-18 years old) in all Gaza

was from March 2003 through November 2003. The
hg the ethical approval. The data collection took around 5

d, entry and analysis which took 8 weeks. The rest of the

essary to comp{ete the study and writing up the report.

he five Gaza Strip Governorates (North Gaza, Gaza City,
Rafah). The clusters were chosen randomly from each

interviewed the subjects with their mothers within their

Epi Info 6 statistical programs, was 350 children. The
d cluster random sample from the five Gaza strip
yaza City, Midzone, Khan-Younis, and Rafah). Each

water supplies by known wells examined chemical for

esearcher divided the sample — with consideration of
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(12-18 years old) who were born and have spent their first

f age in the sarne house that they live in at the time of study and their

n (12-18 years old) who did not spend their first seven
e that they live in at the time of study. Or mainly did not
he same drinking water well serving them at the time of
ears of age and their mothers.

and Questionnaire design

g closed and open-ended questionnaire (Annex 14,15).
ncluded:

raphic data.

(TFI) of Dental Fluorosis. The researcher asked the

| before observing them. Then the researcher recorded

faces of all teeth, including the permanent molars.

were assessed thirough questionnaire to children and their mothers.

ns in drinking water wells had been gotten from
ory “Public health lab: food and water” at Ministry of
foncentration for three years (1988, 1995, 2002) for each

[culated and considered as fluoride concentrations in

of this well Jerving the selected cluster. In case that data is not

d a year before or after to replace the missing year. The
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distribution of all drinking wj

wells which s

are clarified

in (Annex 17).

- The public
children and t
The question
language of 3
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collect data.

3.7 Ethical

All ethical ¢
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serving the sele

vith their averag

perception of]

heir mothers.

naire had bee

ubject.

oncepts were

i confidentially

iter wells are illustrated in (Annex 16). The drinking water
Cted clusters in the study sample at all Gaza governorates

e fluoride concentration for three years (1988, 1995, 2002)

Dental Fluorosis was studied through questionnaire to

written in Arabic language because it is the mother

350 qpestionnaires, each one will take about 15 minutes to be

Lesearcher intefviewed and directed the questions to children and their

aire. The researcher spent daily tow and halt hours to

consideran‘o+ procedures

considered, respect for people and respect for truth,

were maintained by using serial number for each subject

and the city, tLlock and buildifg number were not be inserted to SPSS program.

The researche

consent from

explanation al

with research

and UNRWA
3.8 Validat

To check for

included psych

public heaith specialists. Their

r secured the |
the children ang
out the researc
is optional. E

(Annex 4).

ion

1

ological, nutrit

Helsinki Committee agreement (Annex, 5) and informed
their mothers. The informed consent provided complete
h purposes, confidentiality and informed that participation

ical approval was obtained from MoH (Annex, 1, 2, 3)

he validity of the questionnaire, a list of 12 experts was prepared. They

onal, environmental, public health, dentistry, and dental

replies were revised and integrated in the questionnaire.
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3.9 Reliability

To secure high reliability, the researcher coliected the data herself. Thus, the inter-

observer variation was elimin

3.10 Piloting

ited.

The questionpaire was pilotpd among 10 children with their mothers from different

areas in all Gaza governoratgs. To test the suitability of the questionnaire before the

data collection, the questionpaires were revised in the light of piloting, such as many

changes like| verbal and sgquential changes of questions. Some questions were

completely replaced. The pilgt sample was excluded from the study.

3.11 Data collection

MoH gave pgrmission to resgarcher that allowed him to seek the help and consuitation

from Environmental Health

departments in each Governorates. The Environmental

Health departments provideﬁd complete explanation to researcher about the different

areas and the drinking water wells that supply them. Then, the researcher selected

randomly a cluster within

the each Governorates and the Environmental Health

department help him to reagh the chosen area. The researcher himself directed the

questions to subjects in Arabif language to fiil the questionnaire.

The researcher - before lealving the subject house - was ensuring that the subject

answered all questions in the fuestionnaire.

3.12 Response rate

The response|rate was 100% because the researcher compensated the expected non-

respondents by selecting childi‘en from neighborhood.

3.13 Data entry and an

The researchTr used Statist

ysis

al Package of Social Sciences SPSS and Epi Info 6

statistical program for data coding, entry and analysis.




The researcher followed the f

1. Giving serial number |

pilowing steps:

or each questionnaire.

2. DesigTing data entry fnodel by SPSS

L)

4. Coding variables.

5. Datag

Defing variables.

leaning: providi#-g general view of data and check its frequency.

6. Presentation for the sthdy variables using frequency tables and graphs.

7. Data afna]ysis:
A-Cross tz
independ
using behavior,
knowledge around Den
exclusive
drinking water wells.

B- Statisti¢

appl

breastfeeding,

al testing using

ibulations betwgen dependant variable — Dental Fluorosis — and

ent variables quch as socioeconomic characteristics, toothpaste

of Fluoride tablets and

*cations supplements,

fal Fluorosis, environment pollution, baby formula,

nutrition behavior and Fluoride concentration in

to study the relation between two or more

It compares the observed frequencies with

ected frequencles to determine whether the deviations are

Fis*er test: to study the relation between variables when

Because Chi square test not

ropriate for this|situation (Kuzma, 1992).

¢ Chj square test:
qu%litative variables.
exp
significant (Kuzma, 1992).
*
expected frequencips less than 5.
app
Results

0OC(

were considerefi statistically significant when P-value< 0.05.

P—vralue is the probpbility that the value of the calculated test statistics

urred by chancg alone (Kuzma, 1992).




The researcher categorized TI

represents ch]+dren who are

L

I scores of Dental Fluorosis into 3 categories, the first one

free of Dental Fluorosis and their TFI score is 0, means,

normal. The|second group |comprises of children whose TFI score of their teeth is

betweenl-4 it|represent the ¢

Fluorosis and it will labeled H

hildren who suffer from questionable to moderate Dental

y moderate Dental Fluorosis. The third group consists of

those children whose TF1 s¢ore of their teeth is TFI score 5 or more and this is

considered Seyer Dental Fluo

rosis. It 1s worth demonstrating that the highest TFI score

of Dental Flugrosis, the reseafcher diagnosed among the children of the study sample is

TFI score 8, s¢ that the resear

3.14 Study

<> Politicfl: the study

Strip G

Israeli

Rafah”

L/

investigator had to con

imitations

barriers especi

cher determined the third category between TFI score 5-8.

ecessitates travel of the investigator to all Gaza

overnorates, th% investigator spent hours on check points and the

lly in south of Gaza Strip “Khan-Younis and

o EconoTlical: the study was not funded by any agency and the

plete the study from his own resources.
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Chapter 4

Results

This chapter presents the ﬁnd'T‘lgs of the study. It is worth remembering that, the study

population is 350 children in

old) in all Gaza Governorates

age in the san

the preparatory and secondary school age (12-18 years

who were born and have spent their first seven years of

e house that ﬂ#ey live in at the time of study and their mothers. The

results includefs the Socio-dgmographic and economic characteristics of the study

population, possible risk factc%rs associated to Dental Fluorosis during first 7 years of

age of children in Gaza strip.

These risks include: Use df toothpaste , Applications of Fluoride tablets and

supplements, Knowledge of th¢ mother and child around Dental Fluorosis in Gaza strip,

Environmental
infancy, Breast

behavior , Nutr

water and aver.
drinking water.
The results de
score of Dental
with the study

Gaza strip.

sources of poflution by Fluoride, Baby formula usage during child
feeding, Childrgn consumption of Fish, Milk and Tea consumption
tion status, Availability of water purification system, Source of drinking

ge Fluoride copcentration in municipal wells by ppm that are supplying

onstrated the Qutcome variable, the Thyllstrup-Fejerskov Index (TFI)
Fluorosis amor|g Palestinian children in Gaza strip and it is associated

ndependent vafiables. And Public Perception for Dental Fluorosis in
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4.1 Socio-¢

population
Children age v
group in the st

Figure (1) ¢

sample

Hlemographic

vas categorized
idy sample is 1]

hildren age g

and economic characteristics

of study

into three groups as shown in figure (1). The larger age

-13 years old.

roups in Gaza strip in the study

of Children (groups)

- 14-15 years old .
“ 28%

The females ¢

43.1%.

Most children
unemployed an
mothers are ha
192 tamilies ha
NIS) in Gaza s
the first arounp 46.9% of thg
group and the

income compafed to previous

omposed 56.9

in the study
id 40.3% their
useholders and
ve monthly inc(

Irip, the families

second around

o of the study population while the males composed
sample are single. Fathers of children are 48.6%
years of education in the group of 7-12 years. Most
61.4% of them finish between 1-9 years of study. Just
pme. Depending on the relative poverty line (equals 1624
who have monthly income were divided into two groups

families their monthly income is in the 200-1500 NIS

53.1% in the group of 1600-4000 NIS. Current monthly

0/

years 1s worse among 88.3%. Families in the study
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sample who he

sample have th

Table (1) S
characteris

ics

e order betweer - and 4Lh in their families. Table (1) .

ve 1-8 children|comprise 54.6% and 56% of the subjects (children) of the

mmary of the subjects’ Socio-demographic and economic

Fathers’ pccupational lgvel

Professio .al/Manageria*

Skilled worker Artisdn

Unemployed/Pensiorjer

Total
Fathers' Years of Educ#ﬁon

0-6
7-12
13+
Total

holder
ing outside hous

Hous!
Worki
Total

Mothers}Occupational %evel

e(paid)

Mothers' Years of Educ#tion (groups)

1-9
10+
Total
Current Family Monthly
Income by NIS (groups)
200-1500
1600-4000
Total

50
100
50

100
50
350

16
.
19
15
18
170
350

127
141
82

350

321
29
350

215
135
350

90
102
192

14.3
28.6
143
28.6
14.3
100.0

97.1
1.7
11

1000 |

4.6
14.9
54
21.4
3.1
48.6
100.0
36.3
40.3

234
100.0

01.7
83
100.0

61.4
38.6
100.0

46.9
53.1
100.0




Table (1) Su

I

characteristics

mmary of th

e subjects’ Socio-demographic and economic

Total 350 100.0
Composition of the Family of the
Child (Number of Childﬁ'en) groups
1-8 191 54.6
O+ 159 454
Total 350 100.0
Order of Child in his FaTnily (groups)
1-4 196 56.0
5+ 154 440
Total 350 100.0

4.2 Possible

4.2.1 Using To

of age

The study indici
Age in which the child starteq
years old. Chi
38.2% and 48.4
brushing their t

are 57.1% of chldren were co

not swallowed

children who ri1

not clean their

toothpastes, that

othpaste behay

ates that 52.6%

dren who did 1

1% of children

the toothpaste

children teeth

eeth 1-2 minutd

the families usd

risk factors #ssociated to Dental Fluorosis

ior of children in Gaza strip during their first 7 years

of children in the sample brush their teeth by toothpaste.
to use toothpaste by years is 93.5% in age group 4-5
pot know that the toothpaste was fluoridated or not are
were brushing their teeth once a day. Children spent in
s formalize 84.2% of study population. Whereas, there
vering all the head of brush by toothpaste. Children did

are 47.8% but 33.7% swallowed it. The percentage of

nsed their mouths well after brushing teeth is 81.5%. All mothers did

py toothpaste during the children infancy. Finally, all

now, are fluoridated. Table (2).




Table (2) Use of Toothpgste by children during their first 7 years old

(Child brus

toothpaste yes 184 526
no 166 474
Total 350 100.0

Age in which the child st;r'ted to

use toothp{ste by vears (groups) 4-5 172 93.5
6-7 12 6.5
Total 184 100.0

toothpaste was fluoridated
yes 29 15.8
no 2 1.1
do not know 153 83.2
Total 184 100.0 |

times aday you brushed yglur

teeth 1 89 48 4
2 66 359
3 29 15.8
Total 184 100.0

Time which| child was spent in groups

brushing hiﬁ/her teeth by 1-2 155 842

lrninutes 3+ 29 15.8
Total 184 100.0

ttoothpaste covered of the Head of

brush all 105 371
half 31 16.8
part(pea size) 48 26.1
Total 184 100.0

Child swallowed the toothpaste
yes 62 337
no 88 478
Sometimes 34 18.5
Total 184 100.0

hild rinsed his/her mouth|well after

brushing teeth yes 150 815
no 34 18.5
Total 184 100.0

64
I I



4.2.2 Applic

first 7 years

The study fou

years of age in

4.2.3 Know

The Knowledge of the childr
illustrated in table (3). Mosg

Fluorosis 1s and have not rece

Just two childs

from school hT:alth education

how to preven
no child know

what disadvan

existence in drinking water are

On other hanc
(contents) of t
quality(content

not.

ations of Flu

of age

nd that no child

Gaza strip.

edge of the n

en know what

t Dental Fluord
what advantag

tages of fluoride in drinking-water are.

pothpaste and 8

oride tablets and supplements to children their

had fluoride tablets and supplements during his/her first 7

nother and child around Dental Fluorosis

en and mothers around Dental Fluorosis in Gaza strip is
t of children and all mothers do not know what Dental
jved any information about Dental Fluorosis in Gaza strip.
Dental Fluorosis is and have received information about it
program. Furthermore, they do not know its causes and
sis or minimizing its severity. Just 2.3% of mothers and
es of fluoride in drinking water are, and no one knows
Those who prefer fluoride

52.6% of children and 59.1% of mothers.

], 89.7% of chrldren and 80.3% of mothers are not interest in quality

0.6% of children and 80.3% of mothers, who interest in

s of the toothstte) of toothpaste, know if the toothpaste has fluoride or
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Table (3) The Knowledgie of the mother and child around Dental
Fluorosis

I know, T’hat is Dental Fluorosis

ves 2 6
no 348 99 4 350 100.0
otal 350 100.0 350 100.0

I have received information about Dental
Fluorosig in Gaza strip

vey 2 6
no 348 90 4 350 100.0
Tot3l 330 100.0 350 100.0
1 know tl*e causes of Dental Fluorosis
Ves 1 3
no 349 997 350 100.0
Totgl 350 100.0 350 100.0

I know what to do to pre\?ent Dental Fluorosis
or minimijze its severity

yes 1 3
no 349 o 350 100.0
To 350 1000 350 100.0
I know w%lat are fluoride {n drinking-water
advantages
yes 8 2.3
no 350 100.0 342 97.7
Tota 350 100.0 350 100.0
I know what are fluoride iF‘l drinking-water
disadvantages
1o 350 100.0 350 100.0
Total 350 100.0 350 100.0

L prefer ﬂ\L)ride existence jn drinking water

yes 184 52.6 207 59.1
no 166 474 143 409
Total 350 1000 350 100.0
I interest i+ quality(contean) of toothpaste
yes 36 10.3 69 19.7
’ no 3i4 89.7 281 80.3
“ Total 350 100.0 350 100.0
I know, if the toothpaste h4s fluoride or not (who responses Yes at previous item)
yes 29 80.6 61 88 .4
no 7 194 8 11.6
Total : 36 100.0 69 100.0
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4.2.4 Envirdnment pollu

The Sources o

figure (2), Find

Children who

their houses we
Families use o
25.1%. Figure
Figure (2) S¢

Soursec of air pg

f air pollution i
ings show that

do not live neg

pen fire as heat

)

_E‘i

on by Fluoride

ndoors and outside the houses of children are observed in

ho industries are near the houses of children in Gaza strip.

r main road compromise 78.9% and 67.1% of children

re not Surroun#ed by dust.

ing system during winter in the study sample formalized

purces ofairipollution by Fluoride

llution sorrounding children houses in

Gaza strip
100% o e—

8
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Figure (3) Heating systerm] in winter in Palestinian houses
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4.2.5 Nutrit
years of age
4.2.5.1 Baby
Gaza strip
Group of mot
comprises 61.9

to reconstitute

Table (4) Ba

ion behavior

formula usage

hers started to

0

formula, 96.8%

% of study sam

by formula v

of Palestinian Children during their first 7

and Exclusive Breastfeeding during child infancy in

use Formula to child in 1-2 months of children ages

ple as it is observed in table (4). The type of water used

was tap water.

jsage during child infancy

s varble o b grewpe s L Count: %
The month w‘?en the mother|started 1-2 39 619
to use Formula to childl \ 3+ 24 38.1

E Total | 63 100.0 |

The study foun

first six months

Figure (4) Pi

children age

Percentile of Palestinian women

d that 82.9% ol
of children age

ractice of Ex
by Palestini

L

Exclusive Breast

| Palestinian mothers practiced Exclusive Breastfeeding in

in Gaza strip. Figure (4).

n mothers

%‘lusive Breastfeeding in first six months of

feeding praclice by Palestinian women in Gaz:
strip

82.9%

yes

17.1%

no

Practice of exclusive breastfeeding
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4.2.5.2 Milk consumption bghavior

Milk consumption behavior ¢f Palestinian children during their first 7 years of age in
Gaza strip is shown in table {5). The children started to have milk in the group of 16
months and more compromisg 51.1% of the children who had milk during their first 7
years of age in Gaza strip. (hildren who have 3 and more cups of milk that the child
had a day during 1-3 years of|old formalized 51.6% and 92.7% of children had 1 cup of
milk a day in #-7 years of old. The study demonstrated that 80.8% consumed artificial

milk only. In|addition, 99.4% of those who consumed artificial milk reconstituted it in

tap water.

Table (5) Milk consumption behavior of Palestinian children during
their first 7 years of age

Month in \*h:ch the child started to have

milk 1-15 g9 489
16+ 93 51.1
Total 182 100.0

Number of|cups of milk that the child had

a day duri-lg 1-3 years of T’ld 1-2 88 48 4
3+ 94 51.6
Total 182 100.0

Number of cups of milk tHe child had a

day in 4-7 years of old 1 114 92.7
2 9 73
Total 123 100.0

Type of miik
Artificial milk 147 80.8
Animal milk 26 143
Artificial and 9 49
Animal milk
Totai 182 100.0

if it was Artificial milk, th¢ type of water is

use to reco:ﬁstitute the Tap water 155 99.4

Artificial mjlk mineral water 1 6.
Total 156 100.0
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4.2.5.3 Tea coansumption belﬁavior

The child starﬂed to have tea i
the children who had tea dur
illustrated that 98.1% have or
1-2 cups of tea a day in 4-7
two spoons of|sugar in each ¢
Tea consumption behavior of

Gaza strip is shown in table (6

Table (6) Te

a consumpti

).

h the group of 2 years old and more compromise 55.9% of
ng their first 7 years of age in Gaza strip. The research
e cup of tea a day during 1-3 years of old and 58.1% had
ears of old. Furthermore, 58 7% of children reconstituted
ip of tea, while 98.6% of tea was prepared with tap water,

| Palestinian children during their first 7 years of age in

on behavior of Palestinian children during

their first 7
year
The year in which the cl‘#ild started to 1 124 441
have tea 2+ 157 55.9
| Total 281 100.0
Number olfcups of tea that child had a  Cups groups
Pay during 1-3 years ofﬁd 1 259 98.1
2+ 5 1.9
Total 264 100.0
Number okcups of tea thpt the Cups groups
child had a day during 447 years 1-2 155 58.1
of oid 3+ 112 41.9
Total 267 100.0
Number of spoons of sugar, the spoons of
child added for each cup pf tea sugar
1 115 409
2 165 58.7
3 1 4.
Total 281 100.0
Type of w:{ter used to pr+are the tea Type of
water
Tap water 2 98.6
mineral 4 14
water
Total 281 100.0
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4,2.5.4 Fish co
It is clear in ta
52.4% of child

Table (7) th
age

nsumption
ble (7) that the

ren who ate fish

e children co

group of 1-2 times the child ate fish per month formalizes

during their first 7 years of age in Gaza strip.

nsumption of Fish during their first 7 years of

150 524
136 47.6
Tptal 286 100.0

4.2.5.5 Food c?nsumption of
Concerning the
age in Gaza st
Animal Protein
of Plant Proteiq
consumption of
The study four
yogurt, and che
On other hand,
whereas 55.7 %

consumption of

Food consum

ip, as it is illus

nd that 78.9%

ese).

Raisins is very

(meet, chicks

Plant Protein: 1

80.3% had hig

o had high con

Palestinian children during their first 7 years of age
ption of Palestinian children during their first 7 years of
rated in figure (5), 48.6% had moderate consumption of

en, fish and cheese), while 73.4% had high consumption

- (lentils, pumpkin seed and sunflower seed) and 44.3% are moderate in

uts, peas, beans, cereals: (rise, wheat and maize).

of children had high consumption of Calcium: (milk,

n consumption of Vitamins(C) from Fruits (e.g. orange),

sumption of Vegetables: (spinach, chili). Generally, the

If)w.
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Figure (5) Food consum
7 years of age

Food consumption

Type of Nuturient

Vegetables: (gpinach, chili)
?P

Raisins

Vitamin C:(Fruitsje.g. orange)

Calcium:{milx, yogurt, cheese) |

Plant Protein:nuts,
cereals:(rise, wh

seed ,sunfl

r seed

Plant Protein jf:jjs, pumpkin

Animal Protein: (mef!. chicken,
fish, cheese)

ption of Palestinian children during their first

of Palestinian children in Gaza strip during their first 7 years

Aﬁas, beans,
t. maize )

25.10%

22.90%
: 48.60%

of age Percentage of Food consumption
| 34.60%
9.70%
: 55.70%
=i 197.10%
’ /0
1.40p6
15.40%
 80.30%
OLlow
ST 78.90% !Moderatei
B High

73.40%
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4.2.5.6 NutriTion status of Palestinian children during their first 7 years of age

The growth of the majority

prescribed by

Table (8)

Table (8)
years of ag

their families 3s normal, during their first 7 years of age in Gaza strip.

(98.3%) of Palestinian children in the study sample was

utrition statys of Palestinian children during their first 7

Normal 344 98.3 Normal 344 98.3
Underweight 2 6 Underweight 2 6
Overweigh - 11 Overweigh - 1.1

Total 350 100.0 Total 350 100.0

4.2.6 The ay

In fact, there iL no family has

All participated families are re

4.2.7 Fluori
Regarding the
average of Flu

or less and 57.

Table (9) The Fluoride ¢

Ppm

Fluoride concentration i+ municipal |-

wells (ave

e concentra

Fluoride concsg

1% 1s more than

rage) by ppm

fion in municipal wells

Ippm of fluoride. Table (9)

railability of Fater purification system in houses

water purification system during first 7 years of child age.

teived the drinking water from municipal water network.

ntration in municipal wells (average) by ppm, 42.9% of

oride concentrafion in Municipal water network equals 1 ppm of fluoride

bncentration in municipal wells (average) by

0-1 150 42.9
L i® 200 5.1
Total 350 100.0




4.3 Prevale

Depending o

22% while th%

is 78%. Ther
prevalent groy
score. There

highest preval

8 TFI score. Kigure (6).

n the Thyllstru

e are 63.4% in t

prevalence of

ip for those wi
are also 14.6°

ent group for tH

[

nce of Denta+ Fluorosis among Palestinian children

p-Fejerskov index of Dental Fluorosis «Free children are

Dental Fluorosis among Palestinian children in Gaza strip

he group of 1-4 TFI score of Dental Fluorosis. The highest

h 3 TFI score while the lowest one for those with 1 TFI
in the group of 5-8 TFI score of Dental Fluorosis, The

ose with 5 TFI score while the lowest once for those with
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Figure (6) Prevalence and Severity of Dental Fluorosis

ljental
Fluorosis

preyalence

Dental Fluorogsis Prevalence among Palestinian Children
(12-)8 years old) in Gaza Strip2003

TFi scores

4.4 Public Perception towar+s Dental Fluorosis

The study concerned in providing
in Gaza strip. It found that 87.7%

and 88.6% of their

p view around Public Perception for Dental Fluorosis

pf children do not have problem with their teeth color

others have t*e same observation. It was observed also, 86.3% of

the children accept|their teeth appgearance and 87.4% of the mothers illustrated the

acceptance of children appearance.

appearance, 87.5%

Among the children who do not accept their teeth

ue to teeth colpr and 86.4% of the mother say the same fact. In




addition, 86.4

and 87.4% ofl

All respondents feel that o

appearance.
(Dental Fluor|
hide their smi{e
child aesthetig
respondents' g
more Desirabl
with this idea
mothers found
that they have b
The participanr

social skills is

95.4% of mott
of mothers exp
The study sho
color of their ¢
99.4% have n
contribute that 1
have not sough

figure (7).

psis) affect aes

appearance SO
that they are n

ers believe that

ws that mother]

Iildren teeth, 98

comprise 96.

as friends andg
and 95.4% of
0
etter looking.

s who believe

100% of child

t that they suf

t sought treat

for acceptable a

-

t treatment be

” of children do not desire to treat their teeth to have better appearance
mothers have the same view.

hers with stained teeth (fluorosed) do not have good
Even, 99.7% df children and 99 4% of mothers think that stained teeth
thetic appearance and personality. Children who do not
D% of the sample of study. All respondents interest with
that all concern with child teeth (Dental Fluorosis). The

erception ar0u+d children with white teeth appearance is, that they are

more intelligence, furthermore, 98.6% of children agree
mothers agree, also, 98.3% of children and 95.4% of

ore kind, and 98 9% of children and 96% of mothers see

people with Dental Fluorosis (stained teeth) have Lack
en and 97.1% of mothers, also, 98.6% of children and

they are less intelligent and 98.9% of children and 97.1%

fer of poor social adjustment.

8 who participate in study are 89.7% satisfied with the
9% do not feel guilty about their children teeth color and
ment for their children teeth color and most of them
ppearance so no need to treatment, while the rest mothers

fause of bad economic status and expensive treatment,
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Figure (7) Reasons preyent seeking treatment to Dental Fluorosis in
Gaza strip

bad expensive

atus 1%

ec;;tnomic 7 treatment
7%

On other hand, 99.7% of participated mothers think that the government can find
immediate solution for this problem and they are ready to participate in solving the

problem but the participation ill be not monetary. Table (10)
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Table (10)[Public Percdption for Dental Fluorosis

Child has a problem with his/her
teeth color
yes 43 1203 40 11.4
no 307 877 310 88 6
Total 350 100.0 350 100.0
Child acpepts his/her tefeth
@ppearaTce
yes 302 86.3 306 87.4
no 48 137 B 12.6
Total 350 100.0 350 100.0
The child does not accept his/her
teeth appearance becaupe of
teeth color 42 87.5 38 86 4
other reasons 6 123 6 13.6
Total 48 100.0 44 100.0
Child de+res to treat hig/her teeth
to have better appearange
yes 47 13.4 44 12.6
no 303 86.6 306 874
Total 350 100.0 350 100.0
‘The opinipn about other$ with
stained teeth (fluorosed)
Not good appeara?ce 350 100.0 350 100.0
Total 350 100.0 350 100.0
t:rthinks that stained teeth (Dental
luorosis) affect aestheti
appearance and personalfty
yes 349 99.7 348 994
no I 3 2 6.
Total 350 100.0 350 100.0
Child hides her/his smile
yes 1 2.l 11 7
no 339 96.9 339 96.9
Total 350 100.0 350 100.0
The intereJﬂ with child aesthetic
appearance
yes 350 160.0 350 100.0
Total 350 100.0 350 100.0
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Table (10) Public Perce

ption for Dental Fluorosis

The conc

ern with child

teeth (dental
Fluorosis)
yes 350 100.0 350 100.0
Total 350 100.0 350 100.0
I think ci'ildren with white teeth
appeararnce is more :
yes 345 98.6 334 954
Desirable as no 5 1.4 16 4.6
frignds Total 350 100.0 350 100.0
yes 345 98.6 334 954
Imelligence no 5 1.4 16 46
Total 350 100.0 350 100.0
yes 344 883 334 85.4
Kind no 6 L4 16 46
Total 350 100.0 350 100.0
yes 346 98.9 333 96.0
Have better looking no 4 1.1 14 40
Total 350 100.0 347 100.0
I believe people with Denltal
F ]uorosis(fstained teeth) have:
| yes 349 100.0 340 97.1
Lack social skills no 1l Il 10 29
Total 349 100.0 350 100.0
yes 345 98.6 334 95.4
Lower intelligence no 5 1.4 16 4.6
Total 350 100.0 350 100.0
poor spcial yes 346 98.9 340 971
adjustment no - 1.1 10 29
Total 350 100.0 350 100.0
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Table (10) Public Perce

ption for Dental Fluorosis

1 am satisfied with tlre color of my yes 314 89.7
child teeth no 36 103
Total 350 100.0
1 feel $uilty about my child teeth yes 4 1.1
color no 346 989
Total 350 100.0
i have/sought treatmgnt for my yes 2 6.
child teeth color no 348 99 4
Total 350 100.0
I think that the govefnment can yes 349 84,7
find immediate solutfon for this no 1 3
probl Total 350 100.0
I am ready to participate in solving yes 349 99.7
the problem no 1 r 1
Total 350 106.0
If yes, the participati+n can be Not monetary 349 100.0
Total 349 100.0
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This study is &
between Dent

prevalence of

strip, the research estimated t

of the children

cross-section

al Fluorosis

study. The statistical analysis examines the association

possible risk factors associate with. Regarding the

Dental Fluorogis among Palestinian children 12-18 years old in Gaza
at, the prevalence of Dental Fluorosis is 78% while 22%

in the study saT-npie are free of Dental Fluorosis. The highest prevalence

23.1% of children - who afe free - was between 12-13 years old. The highest

prevalence of ﬂ‘noderate Denta

also among the
- TFI score bet
there are no

among differen

="

ween 5-8- 17.1

age groups, Ta

Fluorosis - TFI score between 1-4 - 64.6% 1s observed

same age grouL). While the highest prevalence of Sever Dental Fluorosis

o 1s illustrated among age group 16 and more. However,

atistically sign'\lﬁcant differences in the prevalence of Dental Fluorosis

ble (11)

Table (11) LLental Fluorosis and Age of Child

_TFlLscore of Dental Fluorosis |

o “Total

The temales, wh

The highest pre

but males are

Differences in

statistically signi

10 are free of D

more exposed

valence of Dent

the prevalencd

ficant. Table (17

e | Toad, T
i No. | % No. | % N;:o.-* % |No. %
30 123.1%] 84 |64.6%| 16 |12.3%] 130 [100.0%
21 [21.6%]| 62 |63.9%)| 14 |14.4%| 97 1100.0%
26 |21.1%] 76 |61.8%]| 21 [17.1%] 123 |100.0%
77 [22.0%] 222 |63.4%]| 51 |14.6%)| 350 |100.0%
P-value = 880

ental Fluorosis, are 22.1%, while 21.9% of male are tree.
al Fluorosis - TF1 score betweenl-4 — is among females
to Sever Dental Fluorosis - TFI score between 5-8.

of Dental Fluorosis among different sex are not

S
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Table (12)

Dental Fluorosis and Sex of child

Bt s TFI score of Dental Fluorosis
DX 0 4 S Total

| No.| % [No.{ % | No. | % [Ne.| %
male. 33 121.9%] 93 161.6%| 25 |16.6%]| 151 [100.0%
f__'feal_e 44 (22.1%] 129 |64.8%| 26 [13.1%) 199 [100.0%
| Total 77 122.0%| 222 163.4%| S1 [14.6%) 350 |100.0%

5 . 3

X = p62 P-value = 650

The lowest prevalence of Ds

highest 1s in Rafah and Mid-zq

ental Fluorosis

i1s in the North Governorate, while the

ne. Whereas, the highest prevalence of Dental Fluorosis

- TFI score between 1-4 — is i+ Rafah 76.0% and children living in Khan-Younis are the

most exposed ¢

As clearly observed in Table (

among differen

(P- value=0.00Q).

Table (13) Dental F]

governorates

hildren in GazaT strip to Sever Dental Fluorosis - TFI score between 5-8.
3), the difterences of the prevalence ot Dental Fluorosis

n Gaza strip reached highly statistically significant level

uorosis and Address by Governorate

¢ ¢ | . TFlscoreof Dental Fluorosis = =
G R e
' [ ®T% [N % [N % [Ne| %
21 [42.0%| 29 [58.0%| 0 0.00%| 50 | 100.0%

30 [30.0%| 60 [60.0%| 10 |10.0%) 100 | 100.0%

4 [10.0%| 34 168.0%| 11 |22.0%)| 50 | 100.0%

1§ [16.0%)| 61 161.0%| 23 |23.0%) 100 | 100.0%

3 10.0%| 38 |76.0%| 7 |14.0%| 50 | 100.0%

71 122.0%) 222 |63.4%| 51 |14.6%| 350 | 100.0%

P-value = .000
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Singles have
statistically sig

status, table (14

higher prevals

nificant relatior

in

).

ce of Dental Fluorosis.

The study illustrated no

ship between prevalence of Dental Fluorosis and marital

Tab1Ie (14) DentJl Fluorosis and Marital Status of Child

gerramenns | TFIscore of Dental Fluorosis
Marital 0 1-8 Total
status :

No % No. % No. Yo

 Single 73 |21.5%| 267 |78.5%| 340 [100.0%

Engagedor || 4 [400%| 6 [600%| 10 [1000%
married

 Total | |77 [22.0%]| 273 |78.0%]| 350 [100.0%

Fish¢r exam: 2-tailed P-value: 0.236

The children o

f Professional

and Managerial fathers are the least exposed to Dental

Fluorosis. This differences repch a statistically significant difference (P-value=0.002).
Table (15).
Table (15) Dental Hluorosis and Father’s occupational level
o TFI score of Bental Fluorosns :
L0 14 [ 53 T doul _
PNo. | % No % ' No. | % [ No.| %
8 [50.0% 8 [500%| 0 | 0 | 16 [100.0%
6 |11.5% 40 {76.9%| 6 1{11.5%| 52 |100.0%
6 |31.6% 10 {52.6%] 3 {158%| 19 |100.0%
23 130.7%]| 46 |61.3%| 6 8.0%| 75 [100.0%
6 (33.3%| 11 {61.1%| 1 56% | 18 |100.0%
P8 116.5%| 107 162.9%| 35 |20.6%| 170 [100.0%
77 122.0%)| 222 |63.4%| 51 |14.6%| 350 |100.0%
x =2[1.555 P-value = .002
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Table (16) illystrates that the
tinished 13 ye+rs of educatior
of Severe Dental Fluorosis - T
the most group suffers from [

tathers’ years pf education ar

exposure to Dental Fluorosis of children whose fathers

and more 1s the least and they have the least prevalence

F1 score between 5-8. Moreover, this group of children is

ental Fluorosis - TFI score between 1-4. Children whose

p between 0-6 years have the least prevalence of Dental

Fluorosis - TF] score between| 1-4. The negative association between Dental Fluorosis

in children and the Father's Yea

Table (16) Dental Fluorosis and Father's Years of Education

rs of Education is not statistically significant.

1 1 |  TFlscoreof Dental Flnoresis
Father's Years : iy :
i Pohe i ve g
o - 7 | M | 88 ) Dl
= (gi"_“ ps) - NO- _ % NO.' %o .: No. e No. % ‘
06 | 31 |24.4%] 76 [59.8%] 20 [15.7%| 127 |100.0
5 %
742 | 24 [17.0%| 91 [64.5%| 26 |18.4%| 141 |100.0
S %
13+ 22 126.8%| 55 167.1%]| 5 6.1% | 82 |100.0]
. %
Te;g! 77 |£2.0% 222 {63.4%; S1 |14.6%| 350 | 100.0
: = %
7.
x =8.859 P-value = .065
On other hand,|table (17) demonstrates that the children of working mothers outside
house are less gxposed than t$ose whose mothers are householder. In addition, the

prevalence of Dental Fluorosis
And the differences of the prey

outside house or|householder md

pthers are statistically significant.

1s higher among the children of householder mothers.

alence of Dental Fluorosis among children of working
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Table (17) Dental Kluorosis and Mother’s Occupational level

" TFlscore of Dental Fluorosis
0 1-4 5-8 Total
No.| % |[No.| % |No.| % | No. | %

‘Hpuse-holder 65 120.2%| 207 {64.5%]| 49 [15.3%] 321 [100.0%

[Mother’s
Occ#pational-_level

W?I’king'-out_s_ide' 12 [41.4%| 15 [51.7%| 2 [6.9% | 29 [100.0%
_house(paid)
| Total - ) 77

S
2
=)
-3
S5
2
1
)

63.4% 51 {14.6%| 350 [100.0%

+7.359 P-value = 025

=2
U

Regarding the [relation betwegn Dental Fluorosis and Mother's Years of Education, as

revealed in table (18), the ptevalence of free children of Dental Fluorosis is higher
among the children whose mpthers finished between land 9 years of education. In
contrast, they suffers from higher prevalence of Dental Fluorosis - TFI score between 1-
4. While the children whose mothers finished 10 years of education and more exposed
to highei‘ prevalence of SevTr Dental Fluorosis - TFI score between 5-8. These

differences of the prevalence pf Dental Fluorosis in children among difference groups

of mother's yea+s of education {re not statistically significant.

Table (18)Dental Flrmrosis and Mother's Years of Education

I | TFlscore of Dental Fluorosis .
UpraYanol [ o x4t 58 1 ol

] [Nl %Nl % N[ % Nolw%
48 122.3%]| 141 |65.6%| 26 [12.1%! 215 |100.0

0/

/0

29 |21.5%| 81 [60.0%| 25 (185%| 25 |100.0

%

77 122.0%| 222 163.4%| 51 14.6%| 350 |100.0

%

P-value = .249

Children in the|tamilies whose|Current Family Monthly Income by NIS between 1600

and 4000, are lgss exposed to Dental Fluorosis 28.4% and less exposed to Sever Dental
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Fluorosis - TF
score between
Family Month

differences of!

significant, Tarale (19)

ly Income by

1-4- among th

the prevalend

NIS between 200 and 15000 NIS.

[ score betw%n 5-8. While the prevalence of Dental Fluorosis - TFI

em is higher than children in the families whose Current

However, these

e of Dental Fluorosis in children are not statistically

Table (19) Dental Fluotosis and Current Family Monthly Income by
NIS
_ . TFI score of Dentai FIuorosns
Current Family : - g : e
ot 0 “ B
Monthly Income by | : 14 - 58 1o
NI (groups) : No. °/6i_ No. % : .NO.'. % No. %
300-1500 23 [25.6%| 56 |62.2%| 11 [12.2%] 90 [100.0%
16003000 | 29 |28.4%)| 67 |65.7%| 67 |5.9% | 102 |100.0%
| Total 52 |27.1%| 123 [64.1%] 17 | 8.9% | 192 |100.0%
el
x =2.406 P-value = 300

Furthermore, ip table (20), 43

Income is bett

formalize the I%ast group exf
Fluorosis amon
Compared to p

Dental Fluorosis

pr Compared 14

revious years

in children are

.8% of children in the families whose Current Monthly
b previous years are free of Dental Fluorosis and they

osed to Dental Fluorosis. The prevalence of Dental

g the children +1 the families whose Current Monthly Income is worse

s the highest. These differences of the prevalence of

highly statistically significant.

Table (20) Dental Flporosis and the Current monthly income
Co pared to previous years
ol 'I‘FlscoreofDentaiFiuorosts
C‘"' ntmonthly g by Total
mcom Compared to e s B
1 45.8% 13 54 2% 24 100.0%
60 194% | 249 | B0.6% | 309 [100.0%
6 35.3% 11 64.7% 17 1100.0%
77 220% | 222 78.0% 350 |100.0%

P-value = 0043
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The children

of families hay

Fluorosis and ELhe prevalence

is lower. The

groups 1s ne#ty the same.

prevalence of

child, table (21).

prevalence of [}

Dental Fluorosi

Table (2

—

) Dental Flu

ing 9 children and more are less exposed to Dental
f Dental Fluorosis - TF1 score between 5-8 — among them
ental Fluorosis - TFI score between 1-4 — among the two
There is no statistically significant difference in the

5 among the groups of composition of the family of the

prosis and Composition of the Family of the

Table (22) sho

exposed to Dental Fluorosis an

between 5-8 — among them is

betweenl-4 —

significant differ

of child in his/he]

W

d

r family.

s that when th

mong the sam

ence in the pre|

Child (Number of Children)
b B E 0 T sdore of Dental Fluoresis
 Seompostiion of the % T i T S8 Te
Fa"‘ |ly(gr0ups) oo e
o No. | % [No.| % [No.| % |No.| %
Lo 41 |21.5%| 121 [63.4%| 29 |15.2%] 191 |100.0%
% 36 [22.6%| 101 [63.5%| 22 |13.8%] 159 |100.0%
Col ki 77 |22.0%)| 222 |63.4%] 51 |14.6%)| 350 |100.0%
y %163 P-value = 922

e child order in his family is fifth and more, he/she is less
d the prevalence of Severe Dental Fluorosis - TFI score
fjower. The prevalence of Dental Fluorosis - TFI score
e group is higher.

However, there is no statistically

valence of Dental Fluorosis among the groups of order
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Table (22)Dental Flu

prosis and Order of Child in his/her Family

TFI1 score ef Dental F luorosis
OrdeéLofthe child [ g e
Egroups)
, No. % {No.{ % | No. % No. %
1 1-4 39 119.9%] 123 162.8%| 34 [17.3%! 196 |100.0%
5+ 38 [24.7%! 99 [643%| 17 [11.0%| 154 [100.0%
';To_tal - 77 122.0%)| 222 163.4%]| 51 |14.6%]| 350 |100.0%
| el |
x =3.282 P-value = .194

The research
Fluorosis and 1
during their firs
brush their tee

Fluorosis.

higher among ¢

age than those

between 5-8- 18

first 7 years of

first 7 years of

studied the ass

The

found that 25
t 7 years of agg
th by toothpas

prevalence of

who do not.
higher among
age. Meaning

age, does not

hilren who bru

Al

bciation between toothpaste using behavior and Dental

P% of chilren who do not brush their teeth by toothpaste

e are free of Dental Fluorosis, while 18.5% of those who
e during their first 7 years of age are free of Dental
Dental Fluorosis - TFI score between 1-4 - is slightly
bh their teeth by toothpaste during their first 7 years of
nd the prevalence of Sever Dental Fl-uorosis - TFI score
¢hilren who brush their teeth by toothpaste during his/her
at, Brushing teeth by Fluoridated toothpaste during the

pnly increase possibility ot having Dental Fluorosis but

olso increase its severity. H+wever, this relationship is not statistically significant.
Table (23)
Table (23)Dental Fluorosis and Child brushes teeth by toothpaste
| during hls/her first 7 years of age
e TFI score ofﬂental Flunrosris..'_
Child brushes | 0 .'j:'f s a4 ,5*;8'-: s Total
 weth M. [|% Nl % I Ne % N %
Tyes | 34 [[8.5%| 117]63.6%| 33 [17.9%] 184 [100.0%
e “no, | 43 [25.9%] 105[633%] 18 [10.8%] 166 [100.0%
 Towll | 77 |22.0%)|222[63.4%| 51 |14.6%]| 350 |100.0%
x =5.200 P-value =074
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Regarding Dental Fluorosis

toothpaste, tab

the lower Dent

Table (24)

le (24) revealed

al Fluorosis the

Dental Fluon

aind age in which the child started to use fluoridated
that the earlier age the child uses fluoridated toothpaste,

child had. But this result is not statistically significant.

rosis and Age in which the child started to use

Table (25) presrenis that childre

years of age 3

Fluorosis - TF

between the pr

his/her teeth du

re less expose
| score betwee?

evalence of I

ring his/her first

d to Dental Fluorosis and the

fluoridated toothpaste by years (groups)

~ TFI score of Dental Fiuorosis

e L] 1-8 Total

Age group i : i
b T No.| % No.! % [No.l %
4-5 32 [18.6%|140|81.4%|172] 100.0%
6-7 2 {16.7% 10 {83.3% 12 | 100.0%
: Total 34 118.5%(150{81.5%184} 100.0%
Fishgr exam: 2-tailed P-value: 1.000

tn who brushed their teeth once a day during their first 7

prevalence of Dental

1-4- among them is lower. The positve relationship

jental Fluorosis and the Times aday the child brushed

7 years of age does not reach the statistically significant

level.
Table (25)Dental Fluorosjs and Times aday Child brushed teeth during
hisfher first 7 years of age |
[ | T¥iscorcofDental Fluorosis
e D T s ]
21 [23.6%| 52 |58.4%| 16 [18.0%| 89 |100.0
%
13 ||13.7%| 65 [68.4%]| 17 [17.9%| 95 |100.0
%
34 [[18.5%) 117 |63.6%| 33 |17.9% 184 |100.0
S %
2
x =3.17 P-value = 205
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Children covered the brushes

with pea size toothpaste are less exposed to Dental

Fluorosis.  In addition, thelle is highly statistically significant positive association

between the quantity of toothpaste covered the head of brush and the Dental Fluorosis,

table (26)

Table (26)Dental Fludrosis and Toothpaste covered of the head of

brush d urmg ﬁrst 7 years of child age

- TFI score of Dental Fluorosis =
uLisy of 8 | 14 | 58 " Total
toothpaste | 5 - L -
" | No/ Yo tNo.E B No.| % | 'No. i %
e 13[1 12.4% | 72 | 68.6% | 20 |19.0%| 105 [100.0%
half 311 97% | 19 | 613% | 9 |29.0%| 31 [100.0%
~ Part | 18][375% | 26 | 542% | 4 |83%] 48 1100.0%
_ (pea size)
~ Total | 34| 18.5% | 117 | 63.6% | 33 |17.9%| 184 |100.0%
p) o J
x =18.585 P-value = .001

Free children of Dental Fluo

toothpaste during their first 7

Dental Fluorosis - TF1 score b
during their firgt 7 years of ag

score between §-8. The differe

Table (27) Dental Fluoros

rosis is the highest among who did not swallow the
years of age . They also have the lowest prevalence of
etween 1-4. The children who swallowed the toothpaste
e have the highest prevalence of Dental Fluorosis - TFI

nce reaches statistically significant level, table (27)

sis and Child swallowed the toothpaste during

__hig/her first 7 years of age
ok ok TFIscoreof Dcatall"’luoms:s =
Chlld ',“iaéwe‘d;. ey pm T =
14 1_5—8 =1 Toeal
6 |97% | 40 |64.5%| 16 |25.8% 62 |100.0
%
23 |26.1%! 52 [59.1%! 13 |14.8%| 88 |100.0
%
5 14.7%| 25 |73.5%| 4 |[1i.8%| 34 |100.0
4 SRS i 9/0
34 [[18.5%| 117 {63.6%| 33 [17.9%| 184 |100.0
L %
74
X =9.82 P-value = .043
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In addition, tab

brushing teeth %un’ng their first

chilren who did
of age are free

between 1-4 -

brushing teeth qiuring their first
TFI score between 5-8- is hig
teeth during his/her first 7 yeq
differences in the prevalence O

after brushing teeth during the

Table (28)Dental Fluord

e (28) illustratq

not rinse their
of Dental Flud

is higher am

d that 19.3%of chilren who rinsed their mouths well after
7 years of age are free of Dental Fluorosis and 14.7% of
mouths well after brushing teeth during their first 7 years
prosis. The prevalence of Dental Fluorosis - TFI score
png chilren who did not rinse their mouths well after
7 years of age. And the prevalence of Dental Fluorosis -
her among who rinsed their mouths well after brushing
irs of age. However, there is no statistically significant
f Dental Fluorosis as a result of rinsing the mouth well

irst 7 years of age.

sis and Child rinsed his/her mouth well after

brushing teeth during his/her first 7 years of age
ool e e i _TFI_ score of Dental Fluorosis 1
Child rinsed well e e
afﬁer’ hﬁ'shing teeth 0 : 1-4 5-8 Total

No.| % |No! % | No.| % |Ne.| %

20 1193% 94 | 62.7% | 27 |18.0%) 150 | 100.0%
|

5 |14.7%| 23] 67.6% | 6 [17.6%| 34 [100.0%

34 [18.5%(117| 63.6% 17.9% 184 {100.0%

(78]
Lo

Regarding the K
It is mentioned

fluorosis and ha

Meaning that |

strip, leads to in
Furthermore, tal
of toothpaste ar

TFI score betw

k Knowledge

een 1-4 -

P-value = 806

(nowledge of the mother and child around Dental fluorosis in Gaza strip,
before that most of children and all mothers do not know, what is Dental

ive not receivel any information about Dental fluorosis in Gaza strip.

bf the mother and child around Dental fluorosis in Gaza

rease the risk gf exposure to Dental fluorosis.
le (29) presents that children who do not interest in quality (contents)

e more free of IDental Fluorosis and the prevalence of Dental Fluorosis -

lower among them. The higher prevalence of Dental
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Fluorosis - TF]
in quality(cont

significant level

ents) of toothp

score between|

—

ste.

5-8- is observed among the children who do not interest

But the differences do not reache the statistically

Table (29) Dental Fluorpsis and the child interest in quality (contents)
of toothpaste
e TF1 score of Dentai Fluorosis
Child interest in : 3 s - s
e s . 0 1-4 5-8 Total
qualigt‘ of toothpaste | B canea b b 0
| = No.| % [No.] % [ No.| % |No.| %
doves 7 |19.4%| 27| 75.0% | 2 |5.6% | 39 |100.0%
"__no 70 122.3%1195| 62.1% | 49 [15.6%)] 314 |100.0%
daa 77 |22.0% 222| 63.4% | 51 [14.6%]| 350 |100_0%
Y 33.205 P-value = 201

In table (30), C
more free of |
between 1-4 -

TFI score betw

statistically sign}ﬁcant level.

Dental Fluorosi

is lower among

een 3-8- 18 obsg

hildren of, mot*lers do not interest in quality(contents) of toothpaste, are

5 and the prevalence of Dental Fluorosis - TFI score
them. While the higher prevalence of Dental Fluorosis -

brved among them. But the differences do not reach the

Table (30) Dental Fl ‘rorosis and the mother interest in quality
( ontents) of toothpaste
; o o TFlscereof Benta! Fh;oros:s s
Motﬂr mterest m 9 ; I 4 . 5—8- Total
qnahtrﬂftaothp#stc_m S s o
e N T % o] % [Wa| % [Na| %
114 1203%]| 48] 69.6% | 7 |10.1%]| 69 |100.0%]
63 [22.4%|174] 619% | 44 |15.7%] 281 |100.0%
Total 77 |22.0%|222| 63.4% | 51 [14.6%] 350 |100.0%
x =.1780 P-value = 411

In studying of t
of children thei

67.7% of childre

17

he sources of el

houses are ng

n whose house

vironment pollution, it is clear in table (31) that 29.6%
ar dust and they are free of Dental Fluorosis. While
5 are not near dust, the prevalence of Dental Fluorosis -
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TF1 score between 1-4 — amoL’ng them is higher than children whose houses are near
dust. However| the latter has lfgher prevalence of Dental Fluorosis - TFI score between

5-8. That means, living in hopises near dust elevates the severity of Dental Fluorosis.

And this relatiopship reaches the statistically significant level.

Table (31) Dental Fluorosis and House is near dust
TFI score of Dental Fluorosis

H"““: St 8 14 S8 | Toml
- No.| % |[No.i % |No.| % No., %
34 |29.6%, 63 |548% 18 [15.7% 115|100.0%
oy : 43 |18.3%)| 159 167.7%| 33 [14.0% 235! 100.0%
-"r_a:%ai- 177 [22.0%| 222163 4%] 51 |14.6% 350 100.0%
b B : | i
¥ =6.6]2 P-value = .037
In addition, 24.6% of children their houses are not near main road and they are free of

Dental Fluorosis. While 64.9% of children their houses are near main road and
prevalence of Dental Fluorosis|- TFI score between 1-4 — among them is higher than
children whose|houses are nqt near main road and also they suffer from higher
prevalence of Dental Fluorosis|- TFI score between 5-8. By other words, living in
houses near ma'\ln road increasas the chances of having Dental Fluorosis and elevating
its severity. Furthermore, thi§ relationship reaches the statistically significant level,

table (32).

Tahle (32) Dental luorosns and House is near mam road
: i TFI score ﬁf Dentat FIuoros:s ;

et L . Total

omsinfead L Lo o0 Do
i NQ- _-ﬁ;ofé : Noo %t NG’ %- _::;'_: NO. %’
= yeg 9 [2.2%! 48 164.9%| 17 [23.0%| 74 |100.0
e 68 124.6%| 174 |63.0%] 34 |12.3%| 276 |100.0
. %
T 77 (22.0%| 222 163.4%| 51 114.6%!| 350 |100.0

X- =8 703 P-value= 013
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Table (33) shows that childrep of families using coal as heating system during winter
are less exposefl to Dental Fluprosis. But the difference does not reach the statistically

significant level

Table (33) Dental Fluoposis and Heating system during winter coal

_ TFI score of Dental Fluorosis
Heating syste+ Sy 1-8 Total
by coal e
| No.{ % (No.| % [No.q %
yes 1 |33.3%)| 2 |66.7%] 3 |100.0%
‘no 76 [21.9%]| 271 |78.1%|347/100.0%
T Total | | 77 [22.0%| 273 |78.0%|350]100.0%

Fisher exam: 2-tailed P-value: 0.527

Table (34) pregents that 26.0%0f children of families who are not using open fire as
heating system (during winter gre free of Dental Fluorosis. While children of families,
using open fir¢ as heating system during winter has higher prevalence of Dental
Fluorosis. Consequently, using open fire as heating system during winter increases the

prevalence and severity of Denfal Fluorosis. Furthermore, the difference reaches highly

statistically significant level (P-vyalue = 0.001).

Table (34) Dental Fluorjosis and Heating system during winter open
fire

~ TFlscore of Dental Fluorosis

Nu. %No :_f‘?- %;;. No.| % |No.| %

9 |10.2%| 58 |65.9%| 21 |23.9%| 88 |100.0%

68 [26.0%)| 164 |62.6%| 30 |11.5%] 262 {100.0%

77 122.0%] 222 |63.4%| S1 |14.6%| 350 {100.0%

¥ =14.486 P-value = 001
Table (35) shows that 22.5% of children of families who are using electrical as heating
system during winter are free ¢f Dental Fluorosis and they have higher prevalence of
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Dental Fluorosis - TFI score petween 1-4.  While children of families not using
electrical as heating system during winter have higher prevalence of Dental Fluorosis-

TFI score between 5-8. The difference does not reach statistically significant level.

Table (35) Dental F 1uL)rosis and Heating system during winter
electrical
TFI score of Dental Fluorosis -
0 14 38 Total

INp.] % [Ne.| % No.| % |[No| %
~1b [225% | 46 |64.8%| 9 |12.7% |71100.0%
6 | 21.9% | 176 |63.1%]| 42 | 15.1% [279]100.0%
7 122.0% | 222 |63.4%]| 51 | 14.6% |350/100.0%

P-value = 879

To demonstrate the relationship between Dental Fluorosis and heating system during
winter by gas, thie (36) shows|that using gas as heating system during winter decreases
the risk of Dental Fluorosis.| However, this result did not reach the statistically

signiticant level

Table (36) ﬂ)ental Fluor¢sis and Heating system during winter by gas

25.0%] 1 100.0%
71 121.8%] 255 |78.2%326| 100.0%
77 122.0%] 273 |78.0%]|350| 100.0%

Fishér exam: 2-tailed P-value: 0.798

On other hand, 23.1% of chjiren who were provided Formula from first or second
month of age are free of Dental Fluorosis and they have higher prevalence of Dental
Fluorosis - TFI score between| 1-4. But the prevalence of Dental Fluorosis - TFI score

between 5-8- among them is I¢wer than those were provided Formula from third month
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of age and more.

Dental Fluorosis,

Table (37) De

table (37).

But there is n

b statistically significant differences in the prevalence of

ntal Fluorosis and The month when the mother started to
yse Formula to child
el TFI score of Dental Fluorosis
) % 7 s3] Hom
months (groups) e
. [No. | % [No.] % [ No.| % [ No. | %
19 [23.1%)| 22 |56.4%| 8 |20.5% 39 |100.0
%
4 16.7%| 13 {542%! 7 129.2%| 24 100.0
0/
/0
13 [20.6%]| 35 [55.6%| 15 [23.8%| 63 |100.0
s %
7
x =J177 P-value = 678

Table (38) also

high Dental Fluorosis. But t

Dental Fluorosis

Table (38)

demonstrated t

hat using tap water to prepare formula contributes with

here is no statistically significant relationship between

and type of

Dental Flu

wler used to reconstitute formula.

osis and type of water used to reconstitute
formula

| TFlscore of Dental Fluorosis
0

100.0
%

100.0
%

100.0
%o

Conserning ex
were provided

Fluorosis and t|

provided exclysive Breastfee

statistically siglu'ﬁcant differeng

clusive Breastfq
exclusive Brea

hey have lower

Fishgr exam: 2-tailed P-value: 0.373

ding during first 6 month of age.

eding, table (39) illustrates that 22.1%of chilren who

stfeeding during first 6 month of age are free of Dental

prevalence of Dental Fluorosis than those who were not

But there i1s no

es in the prevalence of Dental Fluorosis.
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Table (39) Dental Flkaorosis and Mother provided exclusive
Breastfeedlng tp her child for first 6 month of age
- Provic mg ' 7 TFI score of Dental Fluorosw '
excl ive ! :
o 0 : ' 1-4 - 5-,8 Total
Breasti'edmg_--r: ko i b .
o : SHCEA b V'NO. % NO. .0(‘3' '_ :NO. : -o/o_-' 5 'Ne. %
oyes . 64 22.1%)| 188 |64.8%! 38 [13.1%| 290 | 100.0
o %
 mg | 13 [21.7%]| 34 [56.7%| 13 [21.7%]| 60 [100.0
ol | 77 [22.0%]222(634%]| 51 [14.6%] 350 | 350
s G ,
Y =3.02¥ P-value = 220

Children who aLe fish 1-2 timgs per month are more free of Dental Fluorosis and they

have lower prevalence of Dental Fluorosis - TFI score between 1-4. But the prevalence

of Dental Fluotosis - TFI scofle between 5-8- among them is higher than who eat fish

three times and more. There |s no statistically significant differences in the prevalence

of Dental Fluorosis. table (40)

Table (40) Dental Fluorgsis and Number of times that the child ate fish

per month

:‘-'I'Fi;scere of Dental Fluoro i

paze B Bl okt SR Grtes Skt ‘Vo Kbty R
T34 [122.7%| 90 160.0%| 26 |17.3%]| 150 | 100.0
%
26 | [19.1%| 94 |69.1%| 16 |11.8%| 136 |100.0
%
60 | 121.0%]| 184 164.3%| 42 |14.7%) 286 |100.0
%
x =2856 P-value = .240

Table (41) pr
more free of
Fluorosis - T}

between 5-8-

esents that children who were provided milk in 1-15 month of age are

Dental Fluoropis and they have slightly higher prevalence of Dental

'] score betweep 1-4. But the prevalence of Dental Fluorosis - TFI score

among them ig lower than who were provided milk in 16 month of age

54




and more. Therg is no statisticdlly significant differences in the prevalence of Dental
Fluorosis.

Table (41) Dental Fluoropis and Month in which the child started to

have milk
e ~ TFI score of Dental Fluorosis =
Months'groups 9 [ 1.4 | 58 | Total
" T e[ % [Ne] % [Ne | % [Ne| %
W15 | [22 [24.7%)| 55 [61.8%]| 12 |13.5%]| 89 |100.0%
Tl | [20 [215%| 57 [613%| 16 |172%] 93 |100.0%
~ Wotal | |42 [23.1%] 112|61.5% 28 |15.4%] 182 |100.0%
xz = 615 P-value = .735

Children who were provided 142 cups of milk during 1-3 years of age are less free of
Dental Fluorosi$ and they havp higher prevalence of Dental Fluorosis - TFI score
between 1-4. While the prevalence of Dental Fluorosis - TFI score between 5-8- among
them is lower than who were provided 3 cups of milk during 1-3 years of age and more.
But there is |no statistically| significant differences in the prevalence of Dental

Fluorosis, table (42).

Table (42) Dental Fluorasis and Number of cups of milk that the child
__hada day durmg 1-3 years of old

T13.6%| 88 [100.0%
22 123.4%| 56 |59.6%| 16 |17.0%| 94 |100.0%
42 123.1%| 112 161.5% 28 |15.4%]| 182 |100.0%

% 7469 P-value = .791
Table (43) presents those chilfiren, who consume more two cups of milk a day in 4-7
years of old, are less exposed|to Dental Fluorosis. However, this relationship did not

reach the statistically signiﬁcarT level.
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Table (43) De

ntal Fluoros

is and Number of cups of milk the child had

aday in 4-7 years of old

Children who w
the least expose

between tow grd

ere provided A

ups reaches the

Table (44) D

||| TFIscore of Dental Fluorosis
Mumberofcupsl o 18 | Tom
of mitk : o s R
oo HiNel % INs.l % INed %
P 27 |23.7%] 87 {76.3%](114} 100.0
- %o
2 4 |44.4%| 5 |55.6%| 9 |100.0
P %
| Tetat |[ 31 [25.2%] 92 |74.8%|123]100.0
I : %
Fisher|exam: 2-tailed P-value: 0.228

tificial milk are the most free of Dental Fluorosis and

d to Dental quorosis - TFI score between 5-8. And the differences

statistically significant level, table (44).

pntal Fluorosis and Type of milk

oo e .0 “:}Total-:'.j.

No % | No ; %No Y

93 18 [12.2%) 147 [100.0%

19 10 |28.6%) 35 [100.0%

23.1%| 112 28 |15.4%/| 182 [100.0%

Regarding Dental Fluorosis a

revealed in table (45), Childre

free of Dental

between 1-4, the prevalence o

is higher than who were provi

no statistically

=5
v

luorosis but the

significant differ

H

P-value = 05

nd the year in which the child started to have tea, as

n who were provided tea since first year of age are less

y have lower prevalence of Dental Fluorosis - TFI score

Dental Fluorosis - TFI score between 5-8- among them

Hed tea since second year of age and more. But there is

lences in the prevalence of Dental Fluorosis.
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Table (45) Dental Fluorosjs and the year in which the child started to

have tea B
| ; ~ TF1 score of Dental Fluorosis
Year E 14 58 | Total
- No. | % | No. % No. | % | No. | %
o 20 |16.1%)| 78 |62.9%| 26 |21.0%]| 124 | 1000
o %
T | |34 [21.7%] 104 166.2%] 19 [12.1%| 157 |100.0
e %
~ Total 1 [54 [19.2%| 182 [64.8%| 45 [16.0%| 281 |100.0
2
X =4.p21 P-value = .099

Children who were provided 142 cups of tae during 4-7 years of age are less free of
Dental Fluorosi§ and they hav¢ highrer prevalence of Dental Fluorosis - TFI score
between 1-4. But the prevalen¢e of Dental Fluorosis - TFI score between 5-8- among
them is lower than who were prpvided 3 cups of milk and more during 4-7 years of age.
But there is no statistically | significant differences in the prevalence of Dental
Fluorosis, table (46).

Table (46) Dental Fluorgsis and Number of cups of tea that the child

_had a day during 4-7 years of old

" TFI score of Dental Fluoro

sis.

% 0. | o
T12.9%| 155 [100.0%
3 120.5%] 71 [63.4%| 18 [16.1%]| 112 |1000%
54 [20.2%| 175 |65.5%) 38 |14.2%| 267 |100.0%

yx =.604 P-value =.739

Regarding Dental Fluorosis arjd number of spoons of sugar, the child added for each
cup of tea, as revealed in tablg (47), Children who added one spoon of suger for each
tea cup are legs free of Dentpl Fluorosis but they have lower prevalence of Dental
Fluorosis - TEI score betwedn 5-8, the prevalence of Dental Fluorosis - TFI score

between 1-4- among them is higher than who added two or three spoons of suger for
100




each tea cup. B

Dental Fluorosis.

Table (47) Dental Fluoro

ut there 1s no

S

tatistically significant differences in the prevalence of

is and number of spoons of sugar, the child

Using Tap wate

table (48). The

the tea did not rTach the statistid

Table (48) Dental Fluord

[ to prepare the

relationship bet

ally significant level.

added for each cup of tea
. - ; - TFIscore of Dent_a!-Fluo_rosis

N“mb"'ﬁf's‘m“s ol a1 a4 is ! Towm

No.| % [No.! % {Noe.| % [No.| %
o 21 |18.3%| 77 [67.0%| 17 | 14.8% | 115 [100.0%
Jor3d 33 [19.9%] 105 [63.3%] 28 | 16.8% | 166 |100.0%
Total 54 [19.2%] 182 [64.8%] 45 | 16.0% | 281 |100.0%

¥ =0M2 P-value = 810

tea increases the risk of Dental Fluorosis, as shown in

ween Dental Fluorosis and type of water used to prepare

sis and type of water used to prepare the tea

||| TFIscoreof Dental Fluorosis |
| peatwntet - 5 1 i8] Yol
18.8%! 225 181.2%(277| 100.0

%

50.0%| 2 (50.0%| 4 | 100.0

%

19.2%] 227 [80.8%]|281] 100.0

%

Table (49) presents that childi

~

first 7 years of

lowest prevale

Dental Fluoroqis - TFI score

low Animal Pr

nce of Dental K

Fishg

their age are

r exam: 2-tailed P-value: 0.168

en who were consumed high Animal Protein during the
he least exposed of Dental Fluorosis and they have the
luorosis - TFI score between 5-8. But the prevalence of
petween 1-4 — is the lowest among who were consumed

otein during th# first 7 years of their age. There is highly statistically
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Children who were consumed hjgh Plant Protein: nuts, peas, beans, cereals : ( raise,
wheat, maize ) during the first 7 years of their age are the least exposed of Severe
Dental Fluorosis| This negativg relationship reaches the statistically significant level,
table (51).

Table (51) Dental Fluorgsis and The consumption of your child for
Plant Protein: nuts, jjeas, beans, cereals: (rlse, wheat. malze)
L8 1 1 TFidcore of Dental Fluerosm '

"'-_Consmtyt_i@u B it S hwa

© ol w el % N N %
35 [32.7%| 60 |56.1%| 12 |11.2%] 107 |100.0%
27 [17.4%| 105 [67.7%| 23 |14.8%) 155 |100.0%
15 [[17.0%| 57 |648%| 16 |18.2%| 88 |100.0%

77 |22.0% 222 {63.4%)]| 51 |{14.6%] 350 {100.0%

xj =] ].013”3 | P-value = .026
Chilren who were consumed low Calcium (milk, yogurt, cheese) during the first 7 years
of their age ar¢ the least exgosed of Dental Fluorosis and they ha;/e the lowest
prevalence of Dental Fluorosis { TFI score between 1-4. But the prevalence of Dental
Fluorosis - TFI|score between| 5-8 — is the highest among them. But there is no

statistically significant differencep in the prevalence of Dental Fluorosis, table (52)

Table (52) Dental Fluorosis and The consumptlon of chlld for Calcmm

113.8%) 276 |100.0%
14.9%| 47 1100.0%
22.2%)| 27 |100.0%
14.6%)| 350 |100.0%

P-value = 482
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Furethermore, table (53) shows|that chilren who were consumed low Vitamins(C) as

Fruits: (e.g. orange) during the fjrst 7 years of their age are the least exposed of Dental

Fluorosis and they have the lowgst prevalence of Dental Fluorosis - TFI score between

1-4. but the preyalence of Den‘wai Fluorosis - TFI score between 5-8 — is the highest

among them. But there is no ptatistically significant differences in the prevalence of

Dental Fluorosis.

Table (53) Dental Fldorosis and The consumption of child for

Vltamms(C) Fruits (e.g. orange)

Con?—“fpptm__lml. L 8 [ 531 i i

TFi score cf Denta} Finorosls

IINo.T % |[No.| % | No. | % |No.| %

67 [23.8%)| 175 162.3%| 39 |13.9%) 281 |100.0%

5 |93% | 40 [74.1%| 9 [16.7%| 54 [100.0%

5 333%; 7 (46.7%; 3 |20.0%) 15 {100.0%

77 (22.0%] 222 {63.4%| 51 [14.6%] 350 {100.0%

x =7.541

P-value = 110

Chilren who were consumed Igw Raisins during the first 7 years of their age are the

least exposed of Dental Fluorogis. But there is no statistically significant differences in

the prevalence of Dental Fluorgsis, table (54).

Table (54) Dental Fluordsis and The consumption of child for Raisins

100.0%

100.0%

100.0%

100.0%

¥ [=0.02

P-value = 988

104




Chilren who werg consumed low| Vegetables: (spinach, chilli) during the first 7 years of
their age are the |east exposed of Dental Fluorosis and they have the lowest prevalence
of Dental Fluorosis - TFI score petween 1-4. But the prevalence of Dental Fluorosis -
TFI score between 5-8 ~ is the [highest among chilren who were consumed high from
Vegetables: (spipach, chilli) dufing the first 7 years of their age. But there is no

statistically signifjcant differenceq in the prevalence of Dental Fluorosis, table (55).

Table (55) Dental Flyorosis and the consumption of child for
Vegetables (spinach, chili)

| | TFiscore of Dental Fluorosis
fomumphon [F 5 0 4y T Er by
L e L Lo
1  INp[ % I No. T % [ No.| % | No.| %
4B 122.1%| 121 [62.1%] 31 |15.9%| 195 [100.0%
s 4 1118%| 26 76.5%| 4 |11.8%| 34 |100.0%
“ T 3b [248%] 75 162.0%| 16 |13.2%| 121 1100.0%

A7 22.0%] 222 |63.4%| 51 {14.6%| 350 [100.0%

P-value = 45

=
I} .

) : g
) 2 |

Concerning Dental Fluorosis apd average Fluoride concentration in municipal wells,

table (56) shows that children who were drinking water from municipal wells where the

average of fluorid concentratign is 1.1 ppm and more are less exposed to Dental
fluorosis. But they have highgr prevalence of Severe Dental Fluorosis - TFI score
between 5-8 whereas the prevalpnce of Dental Fluorosis - TFI score between 1-4 among
them is lower than those were [drinking water from municipal wells where the average
of fluorid concentration is 1 ppm and less. There is highly statistically significant
positive association between the sevirity of Dental Fluorosis and Fluoride concentration

in municipal wells which supply [drinking water.

105




Table (56) Dental Fluorogis and average of Fluoride concentrations in

m

Jni_(;j;__)_al wells by ppm

o TFI score of Dental Fluorosis
avepagesl TTo b 04 58 | Total
Fluoride - : . it o
cence'ltrahons : NO‘ % VNO. % No.; % (No.| %
P11 131]]120.7%] 107 |71.3%] 12 | 8.0% [150(100.0%
T {a+ [ 46[[23.0%]| 115 [57.5%)| 39 |19.5%]200] 100.0%
’I_{ofél’_ 77[(22.0%)| 222 [63.4%| 51 |14.6% 350 100.0%
% =10/577 P-value = 005
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Chapter 5

Discussion

o study the prevalence and severity of Dental Fluorosis

possible assocgted risk factors among Palestinian children aged 12-18

horosis 1s the first visible sign indicating much fluoride
i leading to health hazards and bad effects such as costs
s, bad psychological effect on children and their loss of
hick of researches point to other risk factors that may
e amount of fluoride to the body of the child in Gaza
child body from drinking water.

ther will present and explain the results of this study and

bd to other studies investigated the same problem.

e of Dental ﬁ‘luorosis

pjerskov index of Dental Fluorosis, this study found that
osis among Palestinian children in Gaza strip is 78%.
group of 1-4 TFI score of Dental Fluorosis- meaning
14.6% are in the group of TFI score 5-8 meaning Sever
is higher than those in Irish, dental surgeon, Donal
y per cent of their population has Dental Fluorosis
m Australia, in Perth and the Bunbury region, Dental

2% and 33.0% among children 12-year-olds (Riordan,

evalence of Dental Fluorosis now ranges somewhere

and 60% in fluoridated communities and between 20% and 45% in
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?93). These ned

on the influence of ditference local conditions. While
arily in the very mild and mild categories of Dental
¢ that the prevalence is increasing in the moderate and
ark, 1994).

osis in Amsterdam was 74% among school children of
5 et al., 1989). A prevalence of 80.9% was reported in
in an optimally fluoridated community in the United
rly consist with the prevalence in Gaza strip.

ed countries, the prevalence of Dental Fluorosis, in

ng residents in Broken Bow, Holdrege and Kewanee,

the three com+unities and approximately 15% (Selwitz et al, 1998).

Dental Fluorosis and associated risk factors in Alappuzha

| Fluorosis is considered endemic in 15 states of India,

children in Ambalappuzha taluk, Alappuzha district, Kerala, the overall

was 35.6% (Gopalakrishnan et al., 1999).
e and severity of Dental Fluorosis among Singaporean

ramian, 1996). It is higher than prevalence in Gaza strip.

Moreover, In Singapore 9.2% Jof children had severe Fluorosis and 26.2% had moderate

Fluorosis (Lo & Bagramian, 1096). While in Gaza strip severe and moderate Fluorosis

is higher.

A study in Arabic country such Sudan illustrated that the prevalence of Dental Fluorosis

is higher than jts prevalence i} Gaza strip, In Treit el Biga 91% of the children showed

signs of Denllal Fluorosis whereas in Abu Groon all children had fluorotic teeth

(Ibrahim et al.,[1995).
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ank in Palestinian territories where the Prevalences of
1999/2000 were 1.3%, 1% and 1.5% among 3™, 7* and
(MOH-HMIS, 2001).

prevalence in this study is also higher than previous
Reports of School Health
Dental Fluorosis prevalence — among
increased from 19.7% to 28.8% among 12 years old
D2 and from 17.3% to 30.7% among 15 years old school
nnex 12). While the records of UNRWA in Gaza Strip
ear 2001/2002, the prevalence of Dental Fluorosis is
bl children, 13.26% among 10 years old school children,

school children.

and Socio-demographic and economic

ta strip, as the child age increases the prevalence and
rease. A study in Sudan, in Treit el Biga, found similar

ed to have more Fluorosis than younger boys, while no

ifferences in Flyorosis were found in Abu Groon (Ibrahim et al., 1995).

ind, this study il

ustrated that males are more exposed to Dental Fluorosis

than Females, in specific, Seveqe Dental Fluorosis.

Comparing to §
higher degree
(Ibrahim et al|

Groon (Ibrahim

tudy in Sudan,

of Fluorosis in

1995). No si

et al., 1995).

In Treit el Biga and Abu Groon, There was a significantly
poys than in girls in the Treit el Biga, low-fluoride area
bnificant sex differences in Fluorosis were found in Abu

But in contrast of the result in Gaza Strip, a study in India
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demonstrated that prevalence of Dental Fluorosis in girls was statistically significant
higher than boys Gopalakrishnaw et al., 1999).

In Gaza strip, the highest Socig-economic status, the least prevalence and severity of
Dental Fluorosis gmong children
Villa & Guerrero (1996) reachgd similar result in two Chilean twin cities. Where the
Prevalence of Dental Fluorosis {n low Socio-economic status children was significantly
higher than in high socioeconqmic status children. Even, the proportion of Dean's
scores 2, 3, 4 and 5 in first mplars, mandibular and maxillary incisors in Low Socio-
economic status|children was higher than in high socioeconomic status children. They
contributed the differences in prjevalence and severity of Dental Fluorosis between both
groups to a different pattern of thp water and tea consumption at pre-school ages.

A study was copducted in threp regions of Saudi Arabia and it concluded that Dental
Fluorosis prevalence was highest in the region with the highest water fluoride
concentration, in rural areas and|in malnourished subjects (Rugg-Gunn et al., 1997).

In contrast, anther study deternhined the relationship between the socioeconomic status
and Dental Fluprosis among PBrazilian school children. Its results illustrated that
parent's educational level data gevealed a strong Pearson's correlation with income and
no correlation was observed befween Dental Fluorosis and the studied social economic
variables (Maltz|et al., 2001).
School Health Program determjped that in Gaza Strip in 1999, The prevalence of Dental
Fluorosis among the 7" class (| 2years old) was the highest in Rafah then Khan-Younis
while in North (Gaza it is very|low (Ministry of Health, 2000). These results consist
with the results of this study|that illustrated that the highest prevalence of Dental
Fluorosis is in Rafah and Midanne and then Khan-Younis and in North Governorates is

the lowest.
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5.3 Tooth brushing behav

or and Dental Fluorosis

In this study, $wallow the Flhoridated toothpaste during their first 7 years of age

statistically significant increasel

b the prevalence and severity of Dental Fluorosis and

rinsing the mouyth well after Yrushing teeth reduces the likelihood of having Dental

Fluorosis. Confirming to this r
are some of which is inevitably
Fluorosis (Dowegll & Bechal, 14

in Perth in Western Australi

toothpaste and

Furthermore, hjghly significan
ingestion from toothpaste and
the relationship between rep

permanent. They suggested

production of

Levy et al (1997) found that
quantities recerllly have been i
consists with the results in Ga
severity of Dental Fluorosis

association between the quantit

Fluorosis,

Some researchers indicated tha

ntal Fluorosis

psults, other researcher found that, Fluorides toothpastes
swallowed by young children and can also cause Dental
P81; Benfield, 1973). Riordan (1993) conducted a study

t for school children and confirmed that swallowing

toothpaste were statistically significant risk factors.

| associations were found between estimated fluoride
[Dental Fluorosis, when Rock and Sabieha were studied
prted toothpaste usage in infancy and Fluorosis of
that toothpaste swallowing might be a factor in the
Rock & Sabieha, 1997).

the early use of fluoride dentifrice and use of larger
entified as risk factors for Dental Fluorosis. This fact
pa strip where, the earlier use of toothpaste elevate the
and there is highly statistically significant positive

y of toothpaste covered the head of brush and the Dental

young children might be exposed to more fluoride for a

longer period of time with chl]d dentifrice. Because they found the mean weight of

child dentifrice jwas significant

time spent brushing with chilg

y greater than that of an adult dentifrice and the mean

dentifrice was significantly greater than for an adult

dentifrice. Most children did ndt expectorate or rinse atter brushing (Adair et al., 1997).
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Ellwood and O'Mullane (1994)

found that children who brushed more frequently were

at greater risk gf having diffus¢ types of enamel opacity present. Also in Gaza strip,

There is positiv
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preschool children have led to
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line more rapid]

rs also confirm

ptween the prevalence and severity of Dental Fluorosis
shed his/her teeth during his/her first 7 years of age.
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recommendations to reduce the amount of toothpaste

children to a pga-sized amount. Because a study determined that initial

levels followirf the use of 0.25 g of toothpaste were less than half of

tions when 1.0 g of toothpaste was used, and levels

y (DenBesten & Ko-HS, 1996).

pd previous result when they indicated that the ingestion

of fluoridated dentifrice by yodng children may be a major contributing factor to Dental
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infancy so that

ent in the Unite

risk factor in
12- to 24-m

tooth brushing.

69% used toothpaste. And 20

per day by toot

In Gaza strip,

:Ih-old children

It found that :Laf the 36 parents, who cleaned the teeth of their children,

all toothpastes,

za strip. Ther

d States (Levy et al., 1993).
No mother cleap their children teeth by toothpaste during the children
cleaning chiidreLn teeth by toothpaste during infancy is not considered as

e 1s a Pilot study determined the tooth brushing habits of

and estimated the quantity of fluoride ingested during

o of the children ingested more than 0.25 mg of fluoride

h brushing along (Simard et al., 1991).

that the families use now, are fluoridated. Warren and

Levy (1999) oFserved that Derntal Fluorosis prevalence has increased in United States

because of wid

Fluorosis preva

lence to early u

B

espread fluoridgted dentifrice use and attributed much of the increase in
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112




While Horowitz

between effectiveness and fluo

and, at best, is

may not be the

(1992), in United state, observed that the direct dose-response relation

fide concentration of toothpastes is far from clear-cut

weak and ingegtion of fluoride toothpastes by preschool-aged children

major contribufor to the increase in Fluorosis. But he did not ignored

the findings of at least four studies suggest that the use of fluoride toothpastes by young

children is a risk

5.4 Dental

supplements

This study cont
first 7 years of

Perth in Wester

to caries or Dental Fluorosis in

Other studies illustrated the ri

to children

age in Gaza st

factor.

Fluorosis

irms that no cl

m Australia thaf

and Applications of Fluoride tablets and

ild had fluoride tablets and supplements during his/her
ip. However, Riordan (1993) illustrated in his study in
because Supplement use was minimal, it was unrelated
this area.

sk. of Dental Fluorosis as a result of applying fluoride

tablets and supplements during childhood. They said that Fluoride tablets are
P i

swallowed by
Benfield, 1973)
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found a signifi
Fluorosis. On f
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Several retrosp
Dental Fluoros
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Ismail (1994)
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ective studies,
s and these flug
ps (Levy, 1992)
pointed to the

caries preventi
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and cause Dental Fluorosis (Dowell & Bechal, 1981;
3) mentioned in his study that fluoride tablets have been

e in Dental Fluorosis prevalence. Kalsbeek et al. (1992)

fant relation befween the use of fluoride tablets and the prevalence of

D'-Hoore and Van-Nieuwenhuysen (1992) concluded that

ablets appropﬁhtely in non fluoridated areas, results in minor damage.

in the United States, have found associations between

ride exposures, especially water fluoridation and fluoride

scientific evidence that supports the efficacy of fluoride

bn but there is weaker support for their effectiveness. In
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addition, Fluoride supplements

contribution to

fluoridation and

Moreover, There is also eviden

fluoridated areas

5.5 Knowledge around De

he increase in

fluoridated der]

are a risk factor for Dental Fluorosis, although their
Dental Fluorosis prevalence is less than that of water
tifrices because of their more limited and shorter use.

e that fluoride supplements are used inappropriately in

ntal Fluorosis

Regarding the knowledge of thg mother and child around Dental Fluorosis in Gaza strip,

as mentioned before, there is lack in knowledge of the mother and child around Dental

Fluorosis, leads
Furthermore, w,
toothpaste, they
study consist w
Dental Fluoros

Fluorosis proble

Vallee & Kandelman, made a

found that ther
prevention of
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s and children do not interest in quality (contents) of
pxposed to severe Dental Fluorosis. The results of this
us studies, which demonstrated that Knowledge about

nsidered associated risk factor that increases Dental

m because it wi|l be reflected on people practice and attitude.

study in the Montreal West Island territory, and they

nal needs concerning fluoride, fluoride prescribing and

Dental Fluoroiis. Public health dentists should assist the medical

s educational pﬂocess (Vallee & Kandelman, 1993).

bec City region, in two municipalities where tap water is
In the other tap water is no fluoridated. It found that the
associated with the use of fluoride in drinking water was
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Knowledge of its

w and similar in both groups. This study demonstrates
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5.6 Environm
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In addition,

vered that livifg in houses near main road increases the chances of

vating its severity. Using open fire as heating system
hat causing Dental Fluorosis. But children of families

ting system during winter are less exposed to Severe

heating system during winter in Gaza Strip, the study

on Dental Fluorosis.

udy in Gaza sfrip do not go with previous studies in China and Japan

when they found that the cqmbustion of high fluoride-content coal as an energy

resource for heating, cooking,

suspended particulate matter an
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5.7 Nutrition
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and food drying is a major exhaust emission source of
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horidated area in China and in the rural area in Japan.

ombustion of coal is easily absorbed in stored food and
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Breastfeeding
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a main source of fluoride exposure, it is necessary to

pod contamination to prevent serious Fluorosis in China

Behavior arwd Dental Fluorosis

and Baby formulas
peding in Gaza strip, children who were provided

first 6 month of age are less exposed to Dental Fluorosis
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in specific severe Dental Fluo
Vondriska when

Fluorosis (Vondriska, 1996).

he said that

fosis.  This finding consists with the conclusion of

Breastfeeding can prevent from developing Dental

On the other haﬂd, children wh¢ were provided Formula from first or second month of

age are more free of Dental Flyorosis and less exposed to severe one than those were

provided Formuwla trom third rTonth of age and more. But there are no statistically

significant differs
In contrast, the
one of risk factd
Some researcher
over 100 times 1
Buzalaf et al. (|
(around 1 ppm)
Silva et al. poin
formula Becaug
fluoride, they sh
for Fluorosis. 1
provide 65-97 p
5.7.2 Milk cons
In Gaza strip,
specially, sever
associated with

Fluorosis and it

Other studies ¢

2001) advised
to dilute powde

ted that a majg

Under these con

er cent of the fl

s severity. How

onsist that such

ences in the prey
studies in other

)rs contributing

e if infant for

umption

the earlier the

less prevaleng

e of Dental Fluorosis.

ralence of Dental Fluorosis.
countries illustrated that Baby Formulas are considered

to increase prevalence and severity of Dental Fluorosis.

rs found that bah)y formulas prepared with fluoridated water can contain
nore fluoride than mothers' milk (Ekstrand, 1984).

to limit fluoride by avoiding use for fluoridated water
red infant formulas.

r source of fluoride in infancy is considered to be infant
mula 1s reconstituted with water containing 1.0 ppm
jould all provid¢ a daily fluoride intake of above the suggested threshold
ditions the water used to reconstitute the formulae would

horide ingested (Silva & Reynolds, 1996).

child has milk the less exposed to Dental Fluorosis,

e one. Durirf 1-3 years of age, consumption more cups of milk

Artificial milk decreases Dental

ever, there are no statistically significant differences.

a study In China, found that the incidence among milk-
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1997). In addition, Whitford (1997) said that fluoride absorption is inversely related to

dietary calcium which, at high anncentrations,
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This study foun
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Palestinian mothers and childrgn believe that Dental Fluorosis has a negative effect on
the aesthetic appearance and personality. They illustrated negative public perception

for Dental Fluorosis. They bejieve that the government is the first responsible one in

solving this proI‘em and they are ready to help in proposed solutions.

6.2 Recommendation

Establishing national plan to olve Dental Fluorosis problem includes:

1-Elevating the [occupational apd educational level of parents and IMproving economic
status of Palesqnian families thfough providing facilities that encourage parents to seek
higher educatignal levels, which consequently will elevate their occupational and

economical statlLs.

2-Encouraging Media and all Health service providers to illustrating the magnitude of
Dental Fluorosis problem in (Gaza strip, especially in Mid-zone, Rafah and Khan-

Younis Governarates.

3-Building Health Education program aims to improve the Palestinians Knowledge

around Dental Fluorosis, its calises, risks, and how to minimize it, then involving this

program into:
¢ Curriculym of schools arld universities

¢ Health egducation progrgms in School Health, Oral Health Department

and Oral Health Educafion for pregnant women that are provided by

Ministry pf health and others health service providers.

4- The Health [Education program should begin in changing community behaviour

through emphasising on:
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in earlier age, by having milk and its products

+ Preventing high Consuertion of Raisins, spinach, chilli and tea in early

age.
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high concentrgtion of Fluoride in municipal wells supplying

+ Establishing Governmental Water Purification Station.

* Encouraru
Purification Unit supplies

¢+ Using V¥

concentr:

Vater Purificatjon System

ition in drinking

g the househplders to participate in establishing small Water

pure drinking water to surrounding houses.

in houses to reduce Fluoride

water.

the efforts of Ministry of Environment, water Authority
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¢ Securifg Water Pufification System for drinking water in all

govem}nental, UNRWA, and private preliminary schools.

7-Encouraging advanced resegrches around Dental Fluorosis problem.

8-Studying the solutions applied to solve Dental Fluorosis problem in other societies in

order to infer the most appropriate solutions to our status.
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Annex 4: Apprpval letter
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Annex S: Helsml*u Committee agreement

. a=a ol cpan ) "y
Palestinian Natipnal Authority : e

Ministry of Health
Helsinki Committee |
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. ; et A 2:;\

Date: 6/7/2003 LR A LT g
iss./ Lamis M. Abt Haloob

LN ‘9.% L gzl saaY)
I would like to infdrm you that t

e committee PR 2 e 2B A5 L e Sk

has discussed your application abou:

"ZJL:.

Dental Fluorosis and Associated Risk Factors gl Jubl fele dlaz o Lol L ge SosEl Al

Gaza , ¥ o

Among Palestinian Chiléiren in

Governorates.

in its meeting on July 2003
and decided the Follpwing:-

4 e
To approve the above|meniion researkh study.

Signature

Member Member

Chairperson

o oy
ez i

A;[ | |
> Y

Conditions:-
“» Valid for 2 year$ from the date|of approval to start. ik
% Itis necessary tg notify the comjmittee in any change in the admitted study protocol.

% The committee dppreciate receilving one copy of your final research when it is completed.
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Annex 6

Informed Consent

)

We undcrstalrd that this reseajich aims to study the prevalence and severity of Dental Fluorosis

and to explore its as
Govemnorates.

We understan
age in the same hous
interviewed once. D
be directed to us by t

We have been

thesis. in order to hay

fake about 15 minutes.

Furthermore, we will
This interview
and even after the inte
terminate the intervie
Anonymity wili be n
We understand
Lamis Abu Haloob is {
as a study participant.
In signing this d

a researcher.

Researcher: I confess that I read the inf

For Respondent: Do v

sociated nisk fac

d that I was sele

ors among Palestinian children aged 12-18 vears in Gaza

¢ that we live in

uring the intervig
he researcher an
informed that th
¢ master degree

INo risk or dis

rview begins we

receive no monef

granted freely. 1

'at any point. A

jitained by using

that the results o

he person to con
Dr. Lamis Abu

ocument, I am ¢

bu agree with wh

pted with my child, who was born and spent his/her first 9 years of
how, to participate as subjects in this study and we just will be
w, we will answer the questions of study questionnaire that will
this data is important to study.

researcher is a postgraduate student conducts this study as a

n Public Health from Al Quds University. The interview will
comforts are anticipaied as a result of our participation.

ary cost or direct benefit as a result of our participation.

(he researcher illustrated that the interview is entirely voluntary,
can refuse to answer any specific questions or decide to

Il information that we give will be kept confidential.

seriz] number instead the name.

this research will be given to us if we ask for them and that Dr.

act if we have any question about the study or about our rights

Haloob can be reached through a collect call at 059-831892.

onfirming my child consent and mine to be interviewed by

prmed consent. Researcher’s signature Date

[ /2003

D Yes D No

O 1S Wwritten above?
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Annex 9

Source: Ministry of Hd

MoH.

alth (1999). The

Map of the Gaza Strip

tatus of Health in Palestine: annual report 1998. Palestine:




Annex 10: Dean Index of Dental Fluorosis

of coding of flugrosis according to Dean's index criteria

)' B: code 1 (questionable); C: code 2 (very mild); D: code 3 (mild);
te); F: code 5| (severe). (Photographs provided by Dr R. W. Evans
, Australia.) ]

‘A: code 0 (nor
E: code 4 {mode
University of Melbourne, Melbourng




Annex 11: |

The Tyllstru¢$ejemkov index of dental fluorosis

TF score 1

Thin white opaque lines are seen running across the
tooth suyrface. Such lines are found on all parts of the
surface| The lines correspond to the position of the
perikymata. In some cases, gslight "snow- capping”
of cuspsiincisal edges may ako be seen.

TF score 2

The opague white lines are mgre pronounced and
frequently merge to form small cloudy areas scattered
aover thejwhole surface. "Snow-capping" of incisal
edges and cusp tips is comman.

TF score 3

Merging of the white lines occt
opacity r spread over ma
the cloudy areas

, and cloudy areas of
parts of the surface.
ite lines can also be

TF score 4

The entire|surface exhibits a marked opacity, or

e surface exposed to

ear may appear to e less affected.

Classficanon of the characienistic cincal appearance of fluorotic anams
[Pubfished with sgreement rom Thylstne & Feerskoy, 1978),

Facsy ot
[

Sesarm




TF score 5

The entire surface is opague
(focal lgss of the outermost €

than2 mm in diameter.

TF scare 6

The smgll pits may freque:
opaque|enamel to form band

in vertical height.

TF scmL 9

The Iossof!hema}orpartoft
in a change of the anatomical
tooth. A ¢ervical rim of opaque

@

e Py
T F b fowwea

The Tylistrup-Fejerskov index of dental fluorosis

and there are round pits
amel) that are less

be seen merging in the
that are less than 2 mm

st enamel in irregular
legular areas, and less

amel involves more than -
 intact enamel is

e outer enamel results
hape of the surface/
enamel is often noted.

Classtfication of the characierisiic cirical appearance of fucrotic enamel
(Published with agresneni fram Thytsirup & Feprskav 1878)

Facity

e d




Annex 12

Prevalence of Dental Flu

according

to School Heal

prosis (Df) among Governmental School Children (GSC)

th Program at MoH in Gaza strip/Palestine 1996-2002

year

l 1996/97

1997/98

|

|

T
1998/99 | 1999/2000 {2000/01 f

2001/0]

% Of Df in
6 years old
| GSC

19 89

4.1 E 3.4

472 36

% of Df n
12 years
old GS(

18.7 259

|

% of Dffh |
L}J'years i
i

old GSC

17.3

L% of Df of }

all stages| |




Annex 12

Prevalence of Dentalfluorosis among & years Governmenian'
School Chi!dre+ in Gaza strip/Palestine 1996- 2002

o
w0

Dental fluorosis prevalence

1896/97| 1997/98 182899 1999/2000 ; 2000/01

Prev%:‘ence or Dental fuarosis among 12 years Governmental
Sehool Children|in Gaza strip/Palestine 1996- 2002

Dental fluorosis prevalence

1996/97 1997/58 16525% 1555/2000

2
3
a

200102




Annex 12

Dental Fluorosis prevalence

o

e TR ———
v

Prevalence of Dental fluorosis among 15 years Governmental
School Children in Gaza strip/Palestine 1996- 2002

1B36/97 189

Fa 1998/9% 19682000 2000701

200102

Dental fluorosis prevalence

10 1

51

Prevalence of Dentd/ Fluorosis among Governmental Schoof Children

122

in all stages in Gaza Strip/Palestine 1996- 2002

1996/97 1697/58 1998/99 1995/200C 2000/01

Years
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\

CurrenL quality of drinking water in Gaza Strip. \
QD 1 IDSSO L KALINITY M
1 H A135 | 269 | 10 g
2 H C127 | 424 | 14| | 247 54 |1085| 46 154 80 70 2.6 27
3 H C128 | 880 | 32| | 266 56 |0.95| 101 266 55 234 2 30
4 L A32 728 | 46| | 437 | 88 | 0.4 41 275 135 96 7.8 52
5 L A185 | 644 |10.9| 268 51 | 044 ]| 51 184 90 98 |16.1| 233
3 L D67 383 |10.9| 268 51 | 044 ] 29 184 50 49 1.8 33
7 L A180 | 401 | 14|] 247 | 48 | 045 | 25 124 80 49 0.8 31
8 J E11A | 1130 | so0|| 700 | 141 | 0.7 72 225 265 | 230 | 3.9 86
9 J E11C | 836 | 50|| 494 | 103 | 0.75 | 45 170 250 | 161 | 29 57
10 J E11B | 941 | 30| 568 | 112 | 0.7 56 209 250 | 189 | 2.4 | 89
11 J E156 689 | 30| 355 | 64 | 0.8 120 215 105 | 147 4 46
12 J E92 1126 | 90 || 588 | 120 | 0.6 170 307 230 | 224 | 32 69
13 J E30 726 | 35| 406 | 79 | 0.5 90 225 115 | 133 | 1.8 | 50
14 J E4 435 | 38 || 300 | 60.5] 0.8 40 164 100 84 27 as
15 J D60 658 | 54 | 426 | 95 | 08 50 213 135 | 119 | 1.8 45
16 J Nmr 680 | 40 | 274 [60.5] 09 | 120 225 250 | 125 | 5.1 29
17 G _R25A | 1513 | 143 | 324 | 58 1.5 | 450 389 170 | 392 | 3.2 | 43
18 G-R25C | 2775 | 280 | 496 | 87 | 1.5 | 570 45) 215 | 840 | 5.5 55
19 G_R25B | 1966 | 227 | 649 | 120 1 370 440 225 | 511 17 84
20 G _R25D | 1873 | 180 || 263 | 49 1.9 | 460 410 105 | 480 | 3.3 33
21 G R64| | 2346 | 124 || 243 | 48 2 490 451 85 725 | 25 | 29
22 G R112 | 1586 | 132 || 357 | &7 2 370 307 125 | 490 | 6.7 | 46
23 G R254 | 1500 | 125 || 263 | 54 1.5 | 372 348 85 434 | 3.9 31
24 G R75| [ 2270 | 192 || 436 | 91 | 1.65 | 460 399 135 | 686 | 3.3 50
25 |G _R162G| 1380 | 129 || 466 | 91 1 220 307 115 | 399 | 8.4 | 57
26 G RDWN| 485 | 21 [|266 | 56 | 0.9 30 195 30 70 2 30
27 G D68 546 | 36 [[|223 | 45 .2 70 196 50 91 1.6 | 26
28 G E157|| 612 | 22 |]266 | 56 | 0.9 52 185 80 105 | 2.1 36
29 G E154(| 549 | 36 |[267 | 53 | 0.8 70 205 30 105 2 e |
30 G _R162H| 1633 | 95 | |446 | 80 1.2 | 34D 332 195 | 469 | 7.8 | 60
31 G_R162H| 2100 | 220 | |570 | 112 1 420 381 250 | 574 11321 T2
32 G R162F -
33 G _R162G| 1660 | 40 | W67 | 90.5| 0.8 | 330 192 105 | 546 | 6.3 | 58
34 G _R162B| 1653 | 70 | b58 | 116 | 0.8 | 300 229 150 | 539 | 5.3 | 64
35 G R162E '
36 G _R1621) 1160 [77.5]| 408 | 88 | 0.8 | 1086 297 135 | 259 | 3.4 | 63
37 G R1621§ 953 | 44 | 437 | 90 [0.85]| &7 234 135 | 238 | 2.2 | 51
38 D SAHL4 488 | 47 | 182 | 34 | 0.8 30 « 178 150 | 112 1 08 | 23
39 D SAHLS 533 | 87 | 433 | 43 | 0.7 79 232 120 1112 1 1.8 | 27
40 D J146 | 1560 | 176 | 434 | 41 1.7 | 380 258 80 511 | 32 | 31
41 D S639 1213 | 162 | 280 | 46 1.7 | 300 221 60 389 | 36 | 28
42 Q T44 3453 | 710 4 | 83 1.5 | 620 159 80 |1295] 52 | 43
43 Q L179 11413 | 200 | 142 | 28.7 | 1.4 | 390 291 30 434 | 3.9 17
44 A N9 3293 | 590 ] 2p6 | 56 | 2.9 | 840 235 165 | 959 | 7.4 | 38
45 A N22 3813 1625 | 8P8 | 163 | 2.2 | 800 205 500 | 1069 | 7.8 91
46 S M2A 113840 | 650 | 436 | 84 | 2.5 | 1058 266 225 | 1148 | 7.3 | 54
47 S M2B (3923 [ 610 | 265 | &1 2 610 272 90 1106 | 7.3 | 24.3
48 K_L176 (1320 | 148 | 142 | 46 1.7 | 320 156 80 427 | 2.9 | 18.7
49 K _L41 2719 [ 290 | 343 | 63 | 2.4 | 570 274 195 | 861 | 4.3 | 40
50 K L37 2353 | 270 | 6d8 | 116 1 440 188 225 | 868 | 6.7 | 77
51 K L43 1900 | 160 | 570 | 120 | 0.9 | 360 266 215 | 623 | 4.6 65
52 K L127 | 1569 [155] 456 | 76 | 0.8 | 310 168 205 | 525 | 34 | 52
53 K _L159 ) 1569 | 135 | 66F | 129 1| 442 170 380 | 476 | 5.1 82
54 K L86a | 2195 | 100 | 91p | 192 €0.33) 360 246 550 | 681 | 6.3 | 104
55 K L86b | 1953 | 93 | 168 | 33 1.7 | 250 164 90 350 7.8
56 R P15 1893 | 176 | 382 | 72 | 0.9 | =220 170 115 | 560 | 7.2 | 49
57 R L138 | 1193 | 78 | 217 52 10.85]| 240 161 65 385 |-21.6 |- 31
58 R P124 | 1213 | 85 | 342 72 | 0.8 | 200 161 100 | 371 | 11.4 | 43
59 R CNDn | 686 | 65 | 121 22 | 0.8 | 160 116 65 189 | 1.4 18
60 R P10 | 3347 | 470 | 49 88 | 1.6 | 620 200 205 | 1180 6 -
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Annex' 13

Drinking Well in Gaza Strip

dd ‘epuon|4

Well Number
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Annex {I4 (questionpnaire in English)
il Ty 'IIIII’Il.'I’I”ll“"”"IIII’I’I’I’I’I’Il’l”l’l’l’"I'f
1-Serial nufnber — B 2-Date: / /2003 /
#
3-Age:-—-—i+——-years old 4-Sex: D 1-Male 2-Female ;
S-Address: Govemnorate : [| 1-North Gaza 2-Gaza 3-Midzone 4-Khanyounis 5- Rafah .:.
City — Block Building number—— /
’ 6-Marital stTtus: [] 1-Yingle  2-Engaged 3-Maried 4-Others: E
/
/ :
y 7-Father: O¢cupational level:| [ ] 8-Mother: Occupational level: [] ‘
E 1-Professional/Managerial 1-Householder ;
f 2-Technical/clefical 2-Working outsidehouse ’
: 3-Businessmanfandholder (paid) :
: 4-Skilled worker] Artisan /
: 5-Partly skilled /
s B-Unskilled worker [
: 7-Unemployed/Hensioner ’
¢ Years of Educational : Years of Educational : ’
/ 0|0 04 /
E 9-Current family monthly income: —- -—-=NIS E
;r 10-Compared to previous years is the Current monthly income: I:] E
1- Better 2 Worsc 3 The same .
E 11-Compositipn of child family{number of children):-—-----—-—--  Order of subject —- E
"II"' 4 Trrrors] "JIIIIIIl”’llll.ll”’lIll”ll’l”lll‘lII’II/II’/IIII,
; For child:
E 12-Do you brush your teeth by tbothpaste? D 1-Yes 2-No
;' 13-If yes, In which age did you $tart to use toothpaste? years old

16-How long ti
4 17-Does the to

14-Was the toothpaste fluoridat
15-How many times aday did yo

thpaste cover: [{] I-all

ed? D 1-Yes 2-No 3-Do not Know
U brush your teeth? --times
e did you spend|in brushing your teeth? minutes

2-half  3-part(pea size)

/

’

/

!

/

]

’

'

/

i

/

’

¢

/

[

4

#

/

[4

/

‘

/

/

18-Did you swallow the toothpasle? D 1-Yes 2-No  3- Sometimes ;
19-Did you rinsg your mouth wel| after brushing teeth? [ ] 1-Yes 2-No 3- Sometimes ;
For Mother E

# 20-Did you clean your child teeth|by toothpaste during his/her infancy? [j 1-Yes 2-No E
; 21- Is the toothpaste you use now, fluoridated? D 1-Yes 2-No 2
’:' Fluoride tablets and supplements (during first 7 years of child age) E
5 22-Have your child ever had fluorjde tablets and supplements? D 1-Yes 2-No E
. 23-If yes, At whith age? yearsold  24-How many times? —times ’:’
.- / Knowledge Child Mother :
} 25-Do you know,\what is Dental fljorosis? J
/i 1-Yes 2-No * ] ] ;
3 26-Have you ever recieved informption about E
; Dental Auorosis in Gaza? 1-Yed 2-No D D s
b rrr FETTTETS TG TETTETE TV FETTTTES A AT T

of the head of brush.
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F-‘i"{’nmwledg (conﬁ Child Mother
27-1f yes, from which sourceg?

-

28-Do you know the causes df Dental

% L]

fluorosis? 1-Yes 2-No
29-If yes, what they are?

- 30-Do you know what to do td prevent Dental D D
fluorosis or minimize its sgverity? 1-Yes 2-No

31-If yes, H

The WHO recommended the ¢oncentration of
Fluoride in drinking water doe'F not exceed 1.5 ppm.

7 32-Do you knpw what are fluoride in drinking-water ] []
advantages? 1-Yes 2-No

5 33-Do you know what are fluoride in drinking-water D D 1
’ disadvantages? 1-Yes 2-No /

Explanation fdr those who do npt know

34-Do you prefer fluoride existgnce in drinking water? ] ]
i 1-Yes 2.N :
3 :
E " ; ;
; 35-Do you interest in quality(coptents) of D ]
; toothpaste? 1-Yes 2-No

36-if Yes, Do ypu know, if your foothpaste D 3 D
has fluoride or not? 1-Yes 2-No
} Air pollution

R

37- house is near: 1- Industry: D 1- Yes 2-No if yes specify:——
2- Main roa* D 1- Yes 2-No

3- Dust 1-Yes  2-No /
38- Heating system during winter} 1-Coal: - Yes 2-No
2-Open fire: 1- Yes 2-No
3-E|ectricahD 1- Yes 2-No
4-Others: 1-Yes 2-No if yes specify:
For Mother

Baby formula

38-When did you start to use formla to child? ————month

40-What type of water did you use|to reconstitute formula? D
1-Tap water |2-mineral water| 3-desalted water

Breastfeeding

T T

41-Did you providg exclusive Breastfeeding to your child for first 6 month of age? D
1-Yes 2-Ng

Fish consumption (during first 7 years of child age)

42-How many times did your child dat fish per month? times

-y e T R SF I S > B EETEE T TS T ETEETE .

I T
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¢ 45-Was the

DD T BT REDT IS ETTDS LT LT TPT r g 2 -

Mitk consumption (during fifst 7 years of child age)
43-When did|your child start t¢ have milk? months
44-How many cups of milk did| your child have a day? 1-3 years of old cups

4-7 years of age cups
itk: D 1-Arfificial milk 2-Animal milk  3- Artificial and Animal milk

48-if it was Artificial milk, What| type of water did you use to reconstitute the Artificial milk?

1-Tap water  2-mineral water 3-desalted water
Tea consumption (during first 7 years of child age)
47-When did your child start to|have tea? ------=s-eeeesm--years old
48-How many|cups of tea did your child have a day? 1-3yers of age cups
4-Tyears of age cups
49-How many|spoons of sugar did you add for each cup of tea? ---——--—e--ma-tea spoons

50- What type of water did you use to prepare the tea? D
1-Tap water  2-mineral wdter 3-desalted water
Nutrition status of child (during first 7 years of child age)
51-How do you describe the grawth of your child during infancy? L]

1-Nommal 2-Underweigh 3-Overweigh D
52-How do you describe the growth of your child during his/her first 7 years of age?
1-Normal 2-Underweigh 3-Overweigh

53-How do you describe the consumption of your child for
1-High 2- Moderate  3-Low

Animal Protein:(meet, chicken, fish, cheese)
Plant Protein:

-nuts, peas, beans, cereals:(risg¢, wheat. maize )

-lentils, pumpkin seed ,sunﬂov;r seed

Calcium (milk, yogurt, cheese)
Vitamins(C)

-Fruits (e.g. orange)
Raisins

Vegetables: (spinach, chilli)

,‘n‘nh:l‘l..

!

Public Perceptiaon for Dental flu¢rosis Child Mother
54-Does child have a problem witH his/her teeth color?1-Yes 2-No
55-Does child accept his/her teeth|appearance? 1-Yes 2-No

if no, because of  1- teeth cojor 2- other reasons

56-Does child desire to treat his/hey teeth to have better
appearance? 1-Yes 2-No

L 000
O OO0




 Public Perception (cont.)

appearance

1-Yes 2-No

!
’

5 70-If yes, the pa

4 61-Do you concem with your/child teeth (dental fluorosis)?

1-Yes 2-N

65-Do you feel guilty about your

1-Yes 2-No
67-1f no, what did prevent you?

for this probl

69-Are you ready to participate i

e g i TP

57-What do you think about olhers with stained teeth?

58-Do you think that stained t¢eth (Dental fluorosis)
affect aesthetic appearancg and personality? 1-Yes 2-No

) 59-Does the ¢hild hide her/his|smile? 1-Yes 2-No
E 60-Do you interest with your/child aesthetic appearance?

62-Do you think children with white teeth appearance is more:

Child

2-0K 3-Good appearance |,

0000000 OO0 O O

/ Desirable as friends 1tYes 2-No
s Intelligen 1-Yes 2-No
Kind 1-Yes 2-No
Have better looking 1tYes 2-No
63-Do you belief people with Dé¢ntal fluorosis(stained teeth) Have:
Lack social|skills 1{Yes 2-No
Lower intelljgence 1{Y¥es 2-No
Poor social jadjustment  1-¥Fes 2-No
64-Are you satisfied with the collor of your child teeth? 1-Yes 2-No

child teeth color? 1-Yes 2-No

66-Have you ever seek Ireatmerrn for your child teeth color? |

TS EEEETTT

000000000 O 00 O

-

Mother

[

You know that Dental Fluorosis i§ a public health problem in Gaza strip

68-Do you think|that the govemrTent can find immediate solution
m? 1-Yes 2-No

r solving the problem? 1-Yes 2-No

licipation cait bg  1-Monetary 2-Not monetary

Lt B3
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E

g DENTAL fluorosis

() .

/ 71- TFI score: D

& 4 y E L 5y r g a TETTTET
AN NG TETETET T T

-

72-Did you have water purification

ey

1-Yes 2-No
73-Source of drinking water: D

1- Municipal well 2- private well 3- Municipal water network
74- Municipal well number
75-Fluoride concentration in municipal well (average) —-—-memeeeeeeeee ppm.

AT MG T LT T T TE T -y

system (eg.OR) during first 7 years of your child age? D

r L e

-
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\nnex 15 (questionnaire in Arabic)
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Annex 17

The drinking water wqhs which serving the selected clusters in the

study sample at all Gaz
concentraf

North Gaza

GHABEN (A
EL SHAWA

ppm

Gaza City (t
- RODWAN
12 (D-70)/ 1

network equ

- SAFA WEL

Fluoride cong

Midzone (ong¢
BALAHI (J-
ABOHAMAN

this network

Khan-Younis
- ELMERAJ WELLS: 1 (KH]

Rafah (one clu

RAFAH UN

(P-139) / KAN|

concentration olf this network e

ion for thred

(one cluster)
-180) / MASHI
(E-6). The ave]

wo clusters)
WELLS: 3 (R-1
b (D-75) /16 (D
ahs 1.2 ppm
LS: 1 (R-25-B)
entration of thig

 cluster)
46) / BALAH2
1 (D-46) / TAH]
quals 1.4 ppm

|

=

(two clusters)

1ster)
(H
ADA (P-144)/

-10) / GHARBI

a governorates with their average fluoride

years (1988, 1995, and 2002):

ROA (A-185) / SALATIN (D-73) / SALATIN (D-67) /

rage Fluoride concentration of this network equals .80

62-b) / 4 (R-162-c) / 9 (E-157) / 10 (D-68) / 11 (D-69) /

-76). The average Fluoride concentration of this

/2 (R-25-a) / 3 (GZ28) / 4 (R-25-d). The average
 network equals 1.4 ppm

(5-69) / ELBERKAI (K-20) / ELBERKA2 (K-21) /
[LIA (R-25-1). The average Fluoride concentration of

5)/2 (KH16) /3 KH17) + MAKAROT (KH12). The
1 of this network equals .8 ppm
[ -176) / ABORASHWAN WELL 2 (L-1-286). The

Qoncentmtin_T of this network equals 1.5 ppm

(P-15) / SHARKI (P-124) / ZOHRY (L-138) / SEA
£ HSHASH (P-145). The average Fluoride
quals .92 ppm

¢




