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Most childhood tooth decay could be avoid-
ed through simple preventive measures 
such as screening, monitoring, combined 
use of fluorides and dental sealants and 
regular professional care. These measures 
can save children pain, complicated pro-
cedures and high dental treatment costs. 
In order to apply the measures effective-
ly, public health care administrators and 
decision-makers need the tools, the capacity 
and the information to assess and monitor 
oral health needs, choose intervention strat-
egies, design policy options appropriate to 
their own circumstances and improve the 
performance of the oral health system [1].
Dental screening data can be used to iden-
tify trends and to assist in allocating scarce 
resources [2] and are an important indicator 
of a community’s health status [3].

One successful model of oral health 
programmes is school-based screening and 
education. School-based programmes are 
increasingly being seen as a strategic way 
to identify children who need dental care 
the most and thus improve access to health 
and social support services for vulnerable 
populations. Studies show that school den-
tal screening is capable of stimulating dental 
attendance among children with a treatment 
need [4,5] and improving the dental health 
status of schoolchildren [6].

However, there are inherent problems 
and challenges with school-based screen-
ing programmes. Al-Tannir discussed 
the importance of outreach activities in 
promoting awareness of a dental screen-
ing programme and highlighted the need 
for personal contact by programme staff 
to ensure that children get the necessary 
follow-up [7]. Cooperative relationships 
between dental practitioners and the schools 
are required [8]. Furthermore, school-based 
dental screening programmes can be very 

time- and labour-intensive [9,10]. Other 
challenges include developing a standard-
ized screening protocol, including both 
the establishment of standardized criteria 
for referral [11] and sufficient training and 
calibration of screeners [12]. It is important, 
however, to highlight that training does not 
fully resolve problems with consistent iden-
tification of dental needs between screen-
ers [13]. Another question is who should 
carry out the screening: dentists and dental 
hygienists [9] or primary care providers or 
paediatric dentists [14].

This paper outlines the oral screening 
programme that has been set up in public 
schools in 9 governorates in the West Bank 
region of Palestine, and details the evalua-
tion of the effectiveness of the programme 
in minimizing oral health diseases, particu-
larly caries.




As a global concern, in 1979 The World 
Health Organization (WHO) announced 
that by the year 2000, the global average 
for dental caries was to be no more than 3 
decayed, missing or filled teeth (DMFT) at 
12 years of age [15] and in 1989 WHO en-
dorsed the promotion of oral health as an in-
tegral part of health for all by the year 2000 
[1]. To achieve this, WHO urged Member 
States to establish oral health information 
systems and offered assistance in efforts 
to develop these systems and provide them 
with core standardized methods but with 
flexibility to expand by adding information 
relevant to the local situation. 

To meet national needs and interna-
tional requests, an oral health screening 
programme was launched in West Bank 
public schools of the Palestinian Authority 
in 1997, aiming to screen schoolchildren 
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in the 3rd, 7th and 10th grades. It is a part 
of the national school health programme 
conducted by the Palestinian Ministry of 
Health (MOH) in collaboration with other 
international organizations. The programme 
is carried out and operated by the MOH’s 17 
dental clinics that are distributed all over the 
West Bank and report to the central office in 
Ramallah.

The programme started with oral screen-
ing, educational seminars and students’ 
referrals to oral clinics operated by the 
MOH. After that, the programme developed 
into offering some necessary preventive 
procedures, such as fluoride gel application 
and fissure sealants for selected schools in 
school years 2002–03 and 2003–04. The 
programme uses WHO models and criteria 
[16] in screening for dental decay using 
the DMFT index and for gingival health 
using the CPITN index [community peri-
odontal index of treatment needs]. Later, 
programme operators added fluorosis and 
malocclusion assessment to the screening 
programme.

Although the dental screening pro-
gramme does not have specific objectives, 
the school health programme aims to im-
prove the general and oral health of school 
students and increase their access to health 
services.

Programme effectiveness was meas-
ured in 2 stages: short-term and long-term. 
Short-term outcomes can be demonstrated 
by increasing coverage rate, increasing FT 
component and care experience index (i.e. 
more services delivered and more follow-
ups made), and increasing the percentage of 
referred students who actually attended oral 
clinics (i.e. success in raising awareness of 
oral health care, increasing follow-up and 
stimulus for seeking treatment). Long-term 
outcomes can be demonstrated by lower 
DMFT values, especially the DT compo-
nent. This outcome needs more time to be 
apparent, because caries progression is a 

relatively slow process; it takes about 2 
years from the initial attack of caries to be 
clinically evident and be counted as D in the 
DMFT index.



Two methods of evaluation were used: 
quantitative (retrospective analysis of of-
ficial records) and qualitative (in-depth 
interviews).



Data for the evaluation were drawn from 7 
annual oral health reports organized by the 
central oral health department in the Pales-
tinian Authority MOH (school years 1997–
98 until 2003–04). These data provide a 
means for tracking changes in quantifiable 
behaviours. The oral health offices in the 9 
Palestinian governorates send their monthly 
school oral health screening results to the 
central office in Ramallah, where they are 
organized and analysed into the final report. 
Each school in the designated governorate 
has the chance to be screened once a year. 
DMFT data (among other oral health indi-
cators) are collected for each student in the 
selected grades.

The data presented here were derived 
from routine dental examination conducted 
by the MOH dentists using visual methods 
without radiography or fibro-optic trans-
illumination. In school year 2003–04 a grant 
from the United Nations Children’s Fund 
(UNICEF) supplied all the governorates 
with WHO standardized examination sets 
for oral screening. The methods used for the 
diagnosis and reporting of caries experience 
followed those published by the WHO for 
oral epidemiological studies [16].

The dental screening programme tar-
geted public school students in 3rd, 7th and 
10th grades in all the 10 governorates. In 
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this evaluation, only data for 7th and 10th 
grades were used, because for the first 5 
years 3rd graders were screened then sub-
stituted by 1st graders. The 7th grade (12-
year-olds) and 10th grade (15-year-olds) 
are global monitoring cohorts; this allowed 
more permanent teeth to be included in the 
examination, and would facilitate interna-
tional comparisons [17]. Only 9 governo-
rates were used in this evaluation, because 
the 10th (Jerusalem) was added only in the 
last 4 years.

Five indicators were used [18]:
1. DMFT index: the mean number of teeth 

decayed, missing or filled because of 
decay among schoolchildren. The index 
may refer to permanent teeth or baby 
teeth. It is a general indicator of dental 
health status among children and is felt 
to be extremely reliable; the lower the 
index, the better the dental health of 
the population. The index records past 
history and is cumulative [19]. To be 
recorded as decayed, teeth must have 
evidence of carious cavitations to the 
level of the dentine.

2. DT index: the number of decayed teeth 
divided by the number of examined stu-
dents. This shows the caries experience 
by population.

3. Care experience index: the number 
of filled teeth divided by the number 
of examined students [(FT/DMFT) 
×100/100]. This indicator assesses the 
delivery of dental services to the popula-
tion.

4. Coverage rate: the number of students 
examined in each governorate divided 
by the number of students in that gov-
ernorate.

5. Percentage of MOH oral clinic visits:
the percentage of oral clinic visits by 
referred students (referred by screening 
teams). This shows the effect of oral 

school health programmes in stimulat-
ing students and their parents to seek 
dental care and the amount of follow-up 
by the programme itself. This is a valu-
able indicator to measure programme 
effectiveness.
Analysis of the data extracted from the 

MOH’s 7 annual reports was carried out 
using SPSS software package.


The second method used in this report was 
in-depth interviews with programme admin-
istrators, dentists who conducted the oral 
screening and staff involved in interpreting 
and analysing data. Interviews comprised 
a series of questions, typically semi-
structured or unstructured, conducted in 
person. A trained dentist with dental public 
health experience prepared and conducted 
those interviews. 

The advantages and disadvantages of the 
programme and other programmes operat-
ing in the region, concerns about the imple-
mentation of the programme, suggestions 
and recommendations to improve it and 
general oral health policy in the Palestinian 
Authority areas were discussed.




The analysis of the data revealed the follow-
ing outcomes for the 5 indicators.

Coverage rate: All governorates showed 
a steady increase in coverage rates in the 
first 4 years and a boost in the last 3 years 
of the evaluation. Overall, the rate increased 
from 22.8% in 7th grade and 14.5% in 10th 
grade in 1997–98 to 92.4% and 88.2% 
respectively in 2003–04. The highest rates 
were obtained in school year 2003–04; 
coverage rates in 7th grade were consist-
ently higher than 10th grade, as shown in 
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Figure 1. A major increase in coverage rates 
after year 2000–01 occurred after the school 
oral health administration assigned local 
dental staff for each region to screen school 
students, saving time and cost of dentists’ 
travelling from one region to another. 

DMFT index: Trends in DMFT over 
time demonstrated a slight decrease in 

DMFT scores for the West Bank in the last 
2 years (Figure 2). The mean West Bank 
DMFT scores for 7th grade ranged from 
1.35 in 1997–98 to 2.17 in 2001 and from 
1.6 in 1997–98 to 2.9 in 2000–01 for 10th 
graders. In school year 2003–04 the mean 
DMFT was 1.49 for 7th grade and 1.9 for 
10th grade. 
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The lowest recorded mean DMFT for 
all areas of the West Bank was 1.35 in 7th 
grade students and 1.6 in 10th grade in 
school year 1997–98. The highest DMFT 
was 2.17 in 7th grade and 2.9 in 10th grade 
in school year 2000–01. In general, 10th 
graders had higher DMFT scores than 7th 
graders.

DT index: When the components of 
DMFT were examined separately, however, 
we can see that DT was the major contribu-
tor to the DMFT scores; FT was the small-
est contributor. This was true in both 7th 
and 10th grades (Figure 3). Thus, although 
DMFT scores slightly improved over the 
7-year period, the DT component had in-
creased while FT and care index remained 
low. The measure of DT was higher in 10th 
grade than 7th grade children. 

Care experience index: The care index 
ranged from 11.9% to 15.5% for the 7th 
grade children over the 7-year period of the 
programme. Care experience indices were 
higher in 10th grade than 7th grade children 
(Figure 4). The 7th grade children had a care 

experience index of 14.8% in school year 
2003/04 and 10th graders scored 20% in the 
same year.

Percentage of referred students visiting 
oral clinics: The analysis showed that a 
small percentage of referred students at-
tended dental clinics in school years 2002–
03 and 2003–04 (Figure 5). The percentage 
was lowest in Salfit and highest in Jericho. 
School year 2003–04 had lower values than 
the preceding year, 2002–03. The mean 
percentage of students who attended dental 
clinics increased from 9% in 2002/03 to 
11% in 2003/04 school year. 

Regional variations 
A wide range of DMFT values were seen 
across the 9 individual governorates. When 
analysed by governorate, the highest DMFT 
was recorded in Salfit (7.8 in 7th grade in 
school year 2002–03 and 7.0 in 10th grade 
in school year 2001–02), and the lowest 
DMFT was recorded in Jericho (0.7 in 
1999–2000) and Nablus (0.62 in 1998–99 
in 7th grade).
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Comments on the programme performance, 
administration and equipment extracted 
from the in-depth interviews with the stake-
holders highlighted a number of concerns. 
These are summarized on Table 1, together 
with recommendations to address the is-
sues.




The 92% coverage rate in the 7th grade 
cohort (12-years-olds) in 2003/04 could be 
considered a high figure when compared 
with an industrialized country such as the 
United Kingdom (UK). On average, 16% 
of the total population of children aged 14 
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years were examined in year 2003–04, 32% 
less than in the 1998–99 UK survey [20].
However, the coverage rate in the Palestin-
ian authority MOH’s screening programme 
was calculated from the ratio of examined 
students to the total number of students. This 
ratio did not consider the total population in 
the same age group, which could include 
children who attend non-public schools or 
other forms of independent learning.

The mean DMFT scores were 1.49 and 
1.9 in 2003–04 in 7th and 10th grade respec-
tively. The mean DMFT index compares 
favourably with some other countries in 
the region. Jordan scored 3.3 in 1999 [21],
Lebanon scored 5.0 in 1996 [22], the Syrian 
Arab Republic varied between 1.4 and 2.5 
in 2004 [23], Egypt scored 1.2 in 1991, and 
Tunisia scored 1.3 in 1994, Algeria scored 
2.3 in 1987, and the Islamic Republic of 
Iran scored 4.0 in 1992 [24]. However, the 
West Bank compared less favourably with 
more developed countries; DMFT ranged 
from 0.63 to 1.31 in the UK in different 
regions [17].

Although high DMFT scores indicate 
high levels of the disease, unchanging 
DMFT or even a slightly increasing one 
might indicate a favourable change in care. 
This is true when all DT components con-
vert to FT components; all the decayed teeth 
become filled teeth, which points to better 
treatment services. However, examination 
of the components of the DMFT index in 
the 9 governorates of the West Bank did 
not present this favourable change. DMFT 
scores in all areas over the 7-year period 
were largely attributable to the DT compo-
nents, not the FT. This was also true in the 
last 2 years when DMFT showed a small 
reduction.

In most of the governorates under study, 
a slight increase in the DMFT scores after 
a gradual decrease in the last 3 years was 
noticed; this could be due to altering the ex-

amination strategy in school year 2003–04. 
Examiners switched from visual inspection 
to tactile inspection, using mirror and ex-
plorer, which is considered more accurate 
in caries detection. 

Higher coverage rates demonstrated 
more representative samples and eventually 
more accurate DMFT values; this explains 
the boost in the DMFT index in the 9 gov-
ernorates in year 2000–01. However, these 
report results could be more meaningful, if 
change indicators were weighted according 
to different coverage rates achieved. 

There were regional variations in DMFT 
values across the 9 governorates. The low 
caries levels in Jericho are likely to be due 
to the high natural fluoride content in their 
water resources. Nablus and Ramallah also 
demonstrated low DMFT and this could be 
attributed to 3 factors: 
• accessibility: dentists are easier to reach 

due to the wide availability of public 
transportation in these urban cities; 

• affordability: these 2 cities are important 
commercial and political centres in the 
West Bank, which translates into more 
job opportunities, and thus higher indi-
vidual incomes; 

• availability: a high number of dentists 
work in private practice in these areas. 
Although the DMF scores of these gov-

ernorates (Nablus, Ramallah and Jericho) 
were within normal levels or even lower 
than WHO recommendations (DMF < 3 
for 12-year-olds), the percentage of DT 
was higher than the FT component in these 
governorates. This indicates the need to 
enhance dental care measures among stu-
dents by increasing awareness of good oral 
hygiene practices. Meanwhile, the school 
oral health programme should focus on 
teeth filling at an early stage of caries and 
application of fissure sealants. 
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In contrast, Salfit and Qalqiliah present-
ed the highest DMFT scores over the whole 
programme period; however, due to lack of 
research, no risk factors have so far been 
identified in these areas. This great differ-
ence in the DMFT values among individual 
governorates has implications for targeting 
interventions and services at populations 
that were identified at risk.

The care index results (11.9% to 15.5%) 
could be considered very low when com-
pared with UK values. The care index mean 
in the UK was 12% in 1995/96 then im-
proved to 55% in 2002/2003 [17]. Care 
experience index reflects the restorative 
care received by those who have suffered 
disease; it therefore has to be viewed in con-
junction with DMFT. These results are of 
interest in studying the provision of dental 
services to the age groups under study.

Although the mean percentage of stu-
dents who attended dental clinics increased 
(from 9% in 2002/03 to 11% in 2003/04), 
the results are still considered low, when 
compared with other regions in the world. 
In Northern Ireland, the school-based dental 
screening programme stimulated 45% of 
the screened students to attend dental clin-
ics, in contrast to 27% of the control group 
[4]. In Davangere, India, the dental screen-
ing programme stimulated 31% of screened 
students to seek dental treatment, compared 
with only 10% of the control group [5]. 
In the West Bank, the low percentage of 
referred students who actually visited dental 
clinics could be due to the following: 
• Accessibility problems due to difficul-

ties in transportation and checkpoints, 
curfews and border closures at the Is-
raeli West Bank barrier, especially for 
students living in rural areas travelling 
to the city for care.

• Insufficient oral clinics operated by 
MOH that offer free treatments (only 17 
clinics throughout the West Bank).

• Oral clinics are clustered in urban areas. 
Suburbs and rural areas lack this type of 
service.

• Inadequate services are provided in 
those clinics; very little dental special-
ties are offered.

• Oral clinics operated by MOH operate 
only from 08.00 to 14.00 hours, the same 
time period for school attendance.

• Dentists who carry out curative treat-
ment in the clinics are the same people 
who are responsible for conducting the 
school screening; thus they are not al-
ways present in the clinics to treat the 
referred students.


Given the political situation in Palestine, the 
programme operating teams face a number 
of critical challenges. Like other Palestin-
ians in the West Bank, they suffered from 
the direct and indirect consequences of 
military activities and border closures. It 
is reported that the dental teams and com-
munity health workers are prevented from 
passing through particular Israeli military 
checkpoints for days or weeks [25]. In ad-
dition, checkpoints and road blocks which 
divide the West Bank into 300 separate 
clusters cut off 70% of the population from 
reaching essential health care services for 
weeks and months [26,27].

Some limitations were also encountered 
in the data collection process:
• One of the most important issues that 

influenced the quality of data collection 
was the change in examination methods 
in school year 2003–04 from visual ex-
amination only to the use of examination 
sets which contain probes and mirrors. 

• The percentage of referred students who 
actually visited oral clinics was avail-
able only in the last 2 years. In addition 
the 10th governorate, Jerusalem, was 
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added to the screening programme in the 
last 4 years. 

• The available data from the MOH re-
ports were not always complete because 
of staff changes and resignations. 

• Finally, continuous change in staff, dif-
ferent training, and lack of commitment 
to WHO examination criteria [16] make 
comparability of the data difficult. 




The existence of the school oral health pro-
gramme in the Palestinian Authority areas 
as a database describing school children’s 
oral health represents the commitment of 
the MOH to improving the school oral 
health care and services. The slight im-
provement in DMFT scores in students in 
some governorates in the last 2 years can 
be considered progress in caries control. 
However, maintenance efforts are required 
to ensure that caries experience at the popu-
lation level does not rise in disease-stable 
areas, and an increase in strategic effort is 
required to address the high caries level in 
high-risk areas.

Many of the problems with delivery 
of the school oral health programme are 

symptomatic of the need for substantial 
improvement in programme management. 
The programme administrators and operat-
ing teams have divergent understandings 
and expectations of their roles and responsi-
bilities. This is particularly so for observing 
screening sites, control referrals and follow-
ups, and for managing and analysing data.

In summary, the MOH strategy for pub-
lic dental health should use screening data 
to ensure that priorities for dental health are 
being properly identified and met, and that 
responsibilities for policy and operational 
activities are appropriately assigned and 
understood between different stakeholders.
A national service plan should be developed 
by the MOH and other collaborators, includ-
ing a reassessment of the appropriateness of 
the service planning principles in place, and 
whether the location and scale of public 
dental clinics established are meeting the 
needs of the eligible population. A national 
oral health promotion strategy should be 
launched which covers community educa-
tion, development of an environment sup-
portive of good oral health, facilitation of 
adequate access to fluoride, support for oral 
health research and development of a high 
quality trained workforce.
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