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Introduction
It is well documented that dental caries experience
has been decreasing in children in developed west-
ern countries. A substantial fall in dental caries
experience of 5- and 12-year-old children has been
recorded in most European countries between mid
1970s and the early 1980s [1].

In 1997/1998, British Association for the
Study of Community Dentistry (BASCD) dental

surveys conducted among five-year-old children in
the United Kingdom showed some improvement in
dental health in this age group [2].

On the other hand, caries experience of 12-
year-olds among some eastern European countries
appears to have worsened since 1990 [3]. There is
also evidence that in the younger age group in
developed countries, the downward trend is begin-
ning to level out [4].
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Abstract
Aim: To evaluate caries prevalence and treatment needs of Israeli five-year-old children cared for by the School Dental
Service by gender, ethnic group, and water fluoridation status. Methods:As part of the School Dental Service programme,
pre-school children were examined at kindergartens by calibrated examiners according to World Health Organization Oral
Health Survey methods. dmft scores were calculated and statistically tested for correlations with gender, ethnic group and
water fluoridation status. Results: Twenty-eight local authorities (14 Jewish and 14 Arab) participated in the survey. Of
the 1647 five-year-olds surveyed, 35.3% were caries-free. The mean dmft±s.d of the study population was 3.31±3.7,
dt=2.71±3.48, mt=0.11±0.61, ft=0.49±1.41. Boys had a slightly higher level of caries experience: dmft=3.51±3.83;
d=2.89±3.63; m=0.13±0.78; f=0.49±1.45 versus girls: dmft=3.12±3.54; d=2.55±3.33; m=0.08±0.39; f=0.49±1.38. The
differences in caries experience by gender were not statistically significant. Arab children had lower percentage of caries-
free teeth, higher dt, mt and dmft (14.9%, 4.85±3.83, 0.14±0.58, and 4.38±3.83, respectively), but lower ft=0.33±1.14)
than Jewish children who were 49.9% caries-free, 2.21±3.15, 1.53 ±2.66, 0.08±0.63 and 0.6±1.57, respectively. Caries
prevalence in local authorities with fluoridated water (0.7 ppm of fluoride in drinking water in previous five years) was
significantly lower (42% were caries-free and dmft=2.79±3.49). Conclusions: Dental caries was very prevalent among
the five-year-old Israeli children examined in this survey. Most of the disease had not been treated. The findings of the
survey emphasise the need to treat the affected teeth among school children and to widen the School Dental Service to the
whole country. This problem has now been addressed by the government and from 2010 onward children will be eligible
for dental care under the National Insurance Law. The findings of the survey emphasise the importance of early interven-
tion by national preventive community dental services for children from birth, targeting pregnant women, infants and their
families. Further investigation is indicated to understand the reason for the disturbing difference between the sectors,
whether it is economical, social, cultural, or because of different levels of dental awareness.
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The last national dental survey of 12-year-old
school children conducted in Israel in 2002 showed
improvement in caries experience, compared to the
previous national study [5]. However, local surveys
conducted in Israel among five-year-olds have
shown that the caries levels in this age group are
not decreasing but increasing.

Since 1995, the Israeli health system has oper-
ated under the National Health Insurance Law
(NHI). Dental care is not included in the NHI bas-
ket of services (except in cases of trauma and can-
cer). Almost all national spending on dental care is
from out-of-pocket payments by patients or their
parents.

Additionally, the School Dental Service, a
public service, is provided by local authorities
(LA), according to the Ministry of Health (MoH)
procedures and under its supervision. The MoH
provides the major part of the funding for this serv-
ice.

The role of the School Dental Service is to sup-
plement the effect of water fluoridation and to pro-
vide primary and secondary prevention of oral and
dental diseases among students in primary and sec-
ondary schools. The service can be provided in one
of two patterns: Preventive Service I (annual exam-
ination and preventive programme in the schools)
and Preventive Service II (which includes, addi-
tionally, dental treatment in dental clinics).

The provision of the service depends on the
willingness of the local governments that partici-
pate in its funding and the approval of the parents.
In 2007, the service was provided to only 25% of
school children and adolescents (approximately
450,000 students in 70 localities). Preventive
Service I is funded mainly by MoH and with partic-
ipation by the LA, Preventive Service II is funded
by MoH, the LA, and a levy paid by parents [6].

Data regarding dental health of children enter-
ing the service at age five years (first grade) are
very relevant for planners regarding the dental
service for children in general and the School
Dental Service in particular. Because the School
Dental Service is the only large-scale, public dental
service (even though it does not cover all LAs in
the country), it provides data for caries prevalence
estimation among five-year-old children in Israel.
Therefore, in 2007 a caries prevalence survey was
carried out among the five-year-old children in the
municipalities that provide school dental services
(the “School Dental Service”).

Aims
To gather up-to-date data regarding caries levels in
five-year-old children in LAs that provide School
Dental Service, by gender, ethnic group, and water
fluoridation status.

Methods

Sampling method
The sampling base was 70 LAs that provided a
School Dental Service in 2007, 35 in Jewish sector
and 35 in Arab sector. According to Preventive
Service I, each student is examined once a year at
school and parents are notified in writing about the
findings. All 70 LAs were invited to participate in
the survey. Twenty-eight LAs agreed; 14 from the
Jewish and 14 from the Arab sector, equal distribu-
tion between Jewish and Arab sectors as in the sam-
pling base. Sector affiliation was decided by the
majority population in the LA and not individually
for each child, i.e. towns with a mixed population
and Jewish majority were assigned to the Jewish
sector.

According to the Central Bureau of Statistics
of Israel classification there are 10 socio-economic
status (SES) groups [7], 1 is the highest and 10 the
lowest. The distribution of local authorities in the
sample by SES level was similar to the distribution
by SES in School Dental Service: neither included
LAs from the 9th and 10th SES levels.

The Ministry of Education’s kindergarten’s
lists were obtained in those authorities, and kinder-
garten classes were randomly chosen by the
District Dental Officers. The sampling took place
as follows: in small local authorities (5000 resi-
dents or fewer), one class was randomly chosen for
the participation in the survey. In the bigger local
authorities (10,000 or more residents) on the
Department of Education’s list, two, four or six
classes according to the population size (approxi-
mately one class per 5000 residents) were picked
randomly by the District Dental Officers.

Examination method
Dental screening examinations in School Dental
Service are routinely provided to the students as an
integral part of the Service’s provision of care and
performed after local authorities have notified par-
ents. For this reason, it was deemed unnecessary to
seek ethics approval for the study because the data
were collected as part of a routine school screening
that would have taken place anyway. Parents who
refuse to dental screening at school for their child
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sign a refusal form. Children were examined as
usual in the service, according to World Health
Organization (WHO) protocol [8]. In the selected
sample, the recording was performed according to
the WHO method and dmft (decayed, missing,
filled teeth) in primary dentition were recorded. All
the classes selected were examined. In these class-
es, all the children present on the day of examina-
tion were examined. No refusals were received
from parents.

Training and calibration of examiners
The dental surgeons of the dental service conducted
the examinations in the survey. Training and calibra-
tion of the examiners were done in two stages: a cal-
ibration exercise was performed between Regional
Dental Officers (RDO) by an experienced examiner
until Cohen’s Kappa=0.85 was reached. Then each
RDO organised a training workshop with calibration
exercise for the examiners in his region.

Data analysis
The findings were analysed using statistical soft-
ware (SPSS for Windows; SPSS Inc, Chicago,
USA); dmft index and proportion of caries-free
children were calculated, and significance was
assessed by t-test and chi-square as appropriate.

Results
In the survey, 28 of the 70 LAs that provided the
service in 2007 participated. In these LAs, there
were 233,851 students between the ages 5-14 years,
about 50% of all Israeli school children. Exactly
1647 five-year-old children were examined, about
7% of all kindergarten attendees who had care pro-
vided by the School Dental Service.

Distribution of the participating LAs by SES is
given in Table 1.The distribution of local authori-
ties in the sample by SES level was similar to the
distribution by SES in School Dental Service: nei-
ther included local authorities from 9th and 10th

SES levels.
Of the 28 LAs, 14 were from the Jewish sector

and the other 14 from the Arab sector, with 962
children and 685 children, respectively; the smaller
number of children from the Arab sector is because
Arab LAs are made up of smaller, rural communi-
ties.

Table 1. Distribution of participating LAs and
children by SES

Clinical findings
Of the children, 64.7% suffered from caries, with
average dmft of 3.31±3.7. The main component
was decayed teeth (d=2.71±3.48). The f component
was 0.49±1.41, whereas missing teeth was
0.11±0.61. The proportion of children that were
caries-free (dmft=0) was 35.3%.

Gender differences
In the survey, 800 boys and 847 girls were examined.
Boys had a higher level of caries experience:
dmft=3.51±3.83; d=2.89±3.63; m=0.13±0.78;
f=0.49±1.45 versus dmft=3.12 ± 3.54; d=2.55±3.33;
m=0.08±0.39; f=0.49±1.38 of girls. Of the boys,
33.6% were caries-free, lower than the girls 36.8%;
the difference as assessed by chi-square was not sta-
tistically significant.

Figure 1. Caries experience by gender.

Sectoral differences
In the survey, 962 children were Jews and 685 were

SES N of LA N of children % of total
1 0 0 0
2 6 393 23.9
3 8 398 24.2
4 6 391 23.7
5 2 93 5.6
6 1 24 1.5
7 1 23 1.4
8 4 325 19.7
9 0 0 0
10 0 0 0

Total 28 1647 100

% caries-free f(sd) m(sd) d(sd) dmft (sd) N
35.3 0.49(1.41) 0.11(0.61) 2.71(3.48) 3.31(3.7) 1647

Table 2. Summary of clinical findings
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Arabs. dmft was significantly higher among Arab
children (4.85±3.83 compared to 2.21±3.15 for the
Jews; p=0.01). The proportion of caries-free children
was higher in the Jewish sector then in the Arab sec-
tor (49.9% vs. 14.9%; p= 0.01). In both groups,
decayed teeth were the major component
(d=1.53±2.66 in the Jewish and 4.38±3.80 in the
Arab sector). Arab children have half as many filled
teeth as their Jewish counterparts (f=0.33±1.14 vs
f=0.6±1.57) but almost twice as many missing teeth
(m=0.14 ± 0.58 vs. m=0.08±0.63).

Figure 2. Caries experience by sectors.

Caries experience by fluoride in the water
There were differences in the caries experience
between children (N=957) living in areas where
fluoride levels had been optimal (0.7 ppm) in the
previous years (dmft=2.79 ±3.49; d=2.23± 3.23,
m=0.09±0.43, f=0.48±1.36) and those children
(N=690) from areas with low (0.3 ppm) fluoride
levels (dmft=4.03±3.83; d=3.39±3.70; m=0.13±
0.79; f=0.51± 1.48).

Discussion
The survey was performed according to the WHO
criteria, used worldwide for epidemiological stud-
ies and recommended for use by governments. It
has been claimed that using the above methodolo-
gy enables readers and decision-makers to compare
results [9]. However, in reality such surveys rarely
obtain completely random and representative sam-
ples.

In our survey, we found that it was sufficient to
conduct the study in 28 authorities that agreed to
participate. The agreement was dependent on the
cooperation of the Regional Dental Officer and vol-
unteering of the service delivery staff, and not on
the LA characteristics. The sample obtained includ-
ed an equal number of Jewish and Arab authorities
and was similar in terms of Jewish-Arab mix and

SES to the School Dental Service. This survey did
not include any children from LAs with SES 9 or
10, because there are no 9th and 10th SES level
authorities in the School Dental Service. Thus, the
results of this survey may not be representative of
all five-year-old children in Israel but they are rep-
resentative of the School Dental Service.

Children’s dental health in Israel has improved
in the recent decades. A National Dental Health
Survey conducted among 12-year-old children in
2002 has shown that the DMF(T) index declined by
40% in this age group since the previous national
survey in 1989 [5]. The 1989 national survey also
included five- to six-year-olds, dmf(t) was 2.72,
and 41.3% were caries-free. Since then, no nation-
al epidemiological data for five- to six-year-olds
have been collected in Israel; therefore, analysis of
caries trends for this age group is difficult. Local
surveys conducted in Israel among five-year-old
children have shown various caries levels in differ-
ent communities. In a caries prevalence survey in
Azur, Israel, conducted in 2000, dmft=2.67±1.89
with 49% caries-free [10]. Dental caries findings,
recorded in the Tira, Israel, survey in 2000 accord-
ing to the WHO protocol, were dmft=3.99±3.29
and 19.9% of children were caries-free [11].

The current study’s results reveal high disease
levels among five-year-old children in LAs that
provide the School Dental Service. At age five,
more than three teeth were affected by caries,
dmft=3.31±3.7. Dental caries trends assessment for
five-year-olds is difficult due to lack of systematic
national surveys; however, existing local data sug-
gest that the dental disease level in this age group,
unlike in 12-year-olds, remains high.

Caries prevalence levels were lower in girls
than in boys and treatment levels were low in both
genders. Other surveys in Israel and elsewhere to
describe similar findings; however, in our survey
the differences by gender were not significant.

The high caries levels could be explained by
the sample characteristics. More than three-quar-
ters of the children (77.4%) lived in LAs with a low
SES (2 to 5). Only 22.6% of the children lived in
LAs with SES of 6 to 8. No children from LAs with
SES 9 and 10 were examined, because no LA with
SES 9 and 10 provides the service.

A significant difference was found in caries
experience between the two sectors, Jews and
Arabs, as in previous surveys in Israel [12].
Although dmft in the Jewish sector was 2.21 and
49.9% of children were caries-free, dmft in the
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Arab sector was 4.85 and only 14.9% of children
were caries-free. The last national survey in 2002
among 12-year-old children also found that Arab
children had more untreated disease (D), fewer
treated teeth, and more extracted teeth compared to
Jewish children [4]. Dental caries is closely corre-
lated to lifestyle and is more prevalent in commu-
nities with low SES, low education and low income
[13,14]. Local surveys performed in Israel among
Arab and Jewish children from Ethiopian origin
showed similar findings: high disease levels and
high untreated dental caries. In Kiryat Gat, Israel,
dmft=5.62±4.73 among five-year-old children
(16% caries-free) whereas dmft=7.39 ±5.21 (3%
caries-free) among five-year-old new immigrant
children [15]. A survey in two Arab communities in
Israel reported that in Tira, dmft=3.99 whereas in
Shfaram, with a lower SES, dmft=5.6 [16].

Our findings are consistent with epidemiologi-
cal trends from different countries around the
world. Caries experience among five-year-olds
remains high and no clear trend in caries reduction
in this age group has been observed. The results of
the United Kingdom Child Dental Health Survey
2003 indicated that there had been no statistically
significant changes between the 1993 and 2003 in
the proportion of five- and eight-year-olds with
obvious decay experience [4].

The WHO targets for the year 2000 were
DMF(T) not higher than 3.0 for the 12-year-old
group and at least 50% of children caries-free for
the five-year-old group [17]. Although the WHO
goal was reached in Israel for 12-year-olds, the dis-
ease level in the five-year-old group is still high;
there are differences in disease prevalence and
severity between children in different communities.
Most of caries is untreated, d/dmft >80%.

A study in Romania in 2007 [18], reported
similar epidemiological findings among six-year-
old children, where the dmf(t) index consisted
mostly of decayed teeth (91.1%) and the percentage
of filled primary teeth was only 3.3%. The increase
in caries in primary teeth among young school chil-
dren has also been described in the U.S.A., where
especially high caries rates were recorded in
Hispanic children [19].

Caries experience of children from lower SES
were higher than caries experience in those from
high SES strata. These findings are common for
local surveys conducted in Israel in the last two
decades.

Caries trends worldwide have been and still

remain variable; changes often occur in opposite
directions. Commenting on this situation, Petersen
et al. (2005) noted that the “current pattern of dis-
ease reflects distinct risk profiles across countries
related to living conditions, lifestyles and environ-
mental factors, and the implementation of preven-
tive oral health schemes” [20].

The differences between population subgroups
are attracting the attention of dental public health
professionals. As stated by Peterson and Lennon
(2004) [21]:

“Despite great improvements in the oral
health of populations across the world, prob-
lems still persist particularly among poor and
disadvantaged groups in both developed and
developing countries.”
The differences in oral health behaviour, diet

and exposure to fluoride might determine the dis-
parities in caries levels between different socio-
economic strata within a country.

In the present survey, larger differences were
found in disease levels between fluoridated and
non-fluoridated communities than those recently
reported in the scientific literature [5]. Also in the
study, the distribution of children between fluori-
dated and non-fluoridated areas was not equal, 72%
of Jewish children versus 39% of Arab children,
because of the population size of the LAs (water
suppliers are obliged to fluoridate localities with
more than 5000 inhabitants). It may be assumed
that two independent factors have contributed to
the large difference between these two groups: the
socio-economic situation and exposure to water
fluoridation.

A very high percentage of dmft found in the
study related to untreated disease (d/dmft >80%), a
finding in common with most previous surveys in
Israel. The fact that dental treatment is mainly pri-
vate and not included in the National Health
Insurance Law may provide an explanation for this
finding. Other countries’ experience shows this
correlation between low public investments in oral
health care and high untreated disease level [18].

In the last three years, the public Health
Maintenance Organizations (HMOs) have started
to include free dental treatment for children in their
additional health services (AHS) programme. LAs
with higher SES can afford to purchase AHS, so
this development does not solve the inequality
problem.

The Ministry of Health prepared a plan to
include dental treatment for children in the basket
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of services of the National Health Insurance Law
and the government has announced implementation
of this scheme starting in 2010. The plan emphasis-
es primary prevention for young children in order
to prevent the development of caries.
Implementation of this plan can contribute to low-
ering untreated dental caries in children. In coun-
tries where children are entitled to free dental treat-
ment, active caries is less common and the treat-
ment fraction (f) is higher [22].

In Israel, Family Health Centers (“Tipat
Halav”) are most suitable for providing primary
health care for toddlers and children in the commu-
nity. Emphasising examination of toddlers’ teeth
and dental health education to pregnant women and
mothers in the primary health care provided in
these centres can lower dental caries prevalence in
children. Another important factor is cooperation
between health visitors, paediatricians, family doc-
tors and dental surgeons. It is important that exam-
ination of toddlers’ teeth becomes a routine action
of paediatricians and family doctors to enable early
detection of children with a high risk of caries.

Health promotion in schools and kindergartens,
with emphasis on healthy diet, low sugar consump-
tion and promoting tooth-brushing habits with fluori-
dated toothpaste, will aid building a dental health
supportive environment in the community.

In summary, it can be said that the fact that
children from only 28 out of a possible 70 LAs and
none from LAs with SES of 9 or 10 means that the
results of this survey cannot be seen as representa-
tive of all five-year-old children in Israel. In the
five-year-old children studied in this survey, dental
caries was still the most prevalent chronic disease.

Disparities in caries experience between Jews
and Arabs and the rich and the poor have to be
addressed. Most of the caries that was found was
untreated.

Conclusions
The findings of the survey emphasise the
need to treat the affected teeth among school

children and to widen the School Dental
Service to the whole country.
This problem has now been addressed by the
government and from 2010 onward children
will be eligible for dental care under the
National Insurance Law.
The findings of the survey emphasise the
importance of early intervention by national
preventive community dental services for
children from birth, targeting pregnant
women, infants, and their families.
Further investigation is indicated to under-
stand the reason for the disturbing difference
between the sectors, whether it is economic,
social, cultural or because of different levels
of dental awareness.
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