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Caries experience in grades 1 and 6 children attending the elementary schools at King Abdul-Aziz Military City, Tabuk, Saudi Arabia 
was investigated In order to (a) highlight the extent of dental disease in the community, (b) assess the need to change emphasis from 
restorative-oriented to preventive-oriented dental services, (c) assist in determining the required resources to implement a preventive 
oral health program and (d) determine base line data to monitor the effectiveness of future preventive programs at Northwest Armed 
Forces Hospitals (NWAFH). Using the World Health Organization basic methodology for oral health surveys, mean primary dmft for 
children in grade 1 (mean age = 6.02+0.36 years) was found to be 7.77 and permanent DMFT In grade 6 (mean age -11.12±0.76 years) 
was 2.91 with no statistical difference between gender in both groups. The untreated (decayed) component in both groups was very 
high at 83 percent. The combined results of a survey questionnaire for parents of children in both groups revealed that 24 percent of 
boys and 19 percent of girls rarely or never brush their teeth, and that few used toothpaste before three years of age with females 
significantly less than males (7 and 19.5 percent, respectively). The majority of respondents said that their children regularly consume 
sweet foods and beverages between meals, 71 percent of boys and 67 percent of girls indicating they indulge twice or more each day. 
The fluoride ion levels In domestic tap drinking water on the military cantonment were determined and found to be below optimum 
____________________________________________________  levels, ranging from 0.16 to 0.39 mg/l. The survey questionnaire 
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levels of fluoride ion of the latter are unknown and need to be determined. Possible barriers to the implementation of preventive oral 
health programs in military hospitals in the Kingdom of Saudi Arabia were presented and the need for their identification and 
resolution advocated. Thus the present study has helped to highlight and resolve the major barriers at NWAFH, so that proposals for 
new facilities and human resources have been approved. These include establishment of a Child Dental Health Centre, which is 
thought to be the first government facility of its kind in the Kingdom. Finally, recognizing the currently high demand for restorative 
services as one of the barriers to the implementation of a preventive policy at NWAFH, employment of the atraumatic restorative 
technique (ART) was suggested as a means of reducing the current high level of untreated caries. 

Introduction 

References abound in the literature to marked 
reductions in caries prevalence in industrialized 
countries over the past two decades.14 This has 
been widely attributed to water fluoridation and 
use of fluoride tooth pastes, as well as application 
of fissure sealants and professional application of 
topical fluoride medicaments. In contrast, 
however, there have been reports of high and/or 
increasing caries prevalence, especially in primary 
teeth, in some developing nations including Saudi 
Arabia59 and other Middle East countries.10"12

Despite these trends in patterns of dental 
caries, the current database profiles of military 
hospitals in Saudi Arabia servicing military 
personnel and their dependants appear to sustain 
a major emphasis on traditional restorative 
services. The dentist to eligible patient ratio at 
Northwest Armed Forces Hospitals (NWAFH) is 
currently around 1:8,000 and the Department of 
Dental Services is overwhelmed with the demand 
for comprehensive restorative treatment. Prior to 
the present survey there was no specialist/ 
consultant position in public health dentistry, and 
the three hygienists in post were mainly employed 
in scaling and cleaning teeth in adults. There were 
no positions dedicated to dental health education, 
and individual dentists and hygienists exercised 
"prevention" on a one-to-one basis during normal 
daily practice. Based on anecdotal evidence, a 
similar situation has prevailed in other military 
hospitals. 

Clearly a change in emphasis in dental services 
at NWAFH was deemed necessary in order to 
reduce the seemingly high prevalence of dental 
caries. It was considered appropriate to determine 
the extent of the problem by means of a survey of 
dentition status, commencing with Grades 1 and 6 
children attending schools at King Abdul-Aziz 
Military City (KAAMC). These two cohorts were 
judged important from the point of view of future 
introduction and monitoring of preventive 
strategies, and opportunistic for observing 
eruption of permanent molars with a view to the 
application of fissure sealants. 

Burt13 has argued that the principal benefits of 
surveys of dental caries are in (a) monitoring 
trends in oral disease when the surveys are 
repeated periodically; and (b) giving dental health 
a visibility it might otherwise not get among policy- 
makers.Thus the aims of the present survey were 
to: a) highlight the extent of dental disease in the 
NWAFH community, b) assess the need to change 
emphasis from restorative-oriented to preventive- 
oriented dental services, c) assist in determining 
the required resources to implement a preventive 
oral health program and, d) determine baseline 
data to monitor the effectiveness of future 
preventive programs at NWAFH. 

Materials and Methods 

Following approval by the NWAFH Medical 
Research Committee, 503 Grades 1 and 6 children 
(263 females and 240 males) were randomly 
selected by proportional representation from 95 
class lists in 16 KAAMC schools consisting of 1417 
grade 1 and 1314 grade 6 children (male and 
female). The number of children invited from each 
class ranged from 3 to 7 with an average of 5.3 per 
class. Invitations were sent to respective parents, 
including the offer of preferential treatment for 
their children's current dental needs in return for 
participation in the survey. 

A team of 10 calibrated examiners recorded the 
dentition status using the DMFT indices based on 
the World Health Organization (WHO) 
methodology for oral health surveys.14 

Instrumentation included blunt sickle probe, 
mouth mirror and lighting from identical dental 
units in the NWAFH Department of Dental 
Services. 

Two members of the team were appointed 
Chief Calibration Examiners and given the 
responsibility of training the team according to the 
WHO criteria. They independently examined five 
children of various ages and compared their 
respective recordings. Any differences were 
discussed with reference to the WHO criteria. 
Following an initial training lecture, the other eight 
members of the team each examined a minimum 
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of five children with their recordings 
independently checked by the Chief Calibration 
Examiners. Any differences were discussed with 
reference to the WHO criteria. 

All examiners attended a follow-up lecture, 
including discussion on any issues requiring 
clarification, and a summary of the key points 
distributed for ready reference during the survey. 
The survey took place over a period of two weeks 
with the majority of children examined in the first 
week. On the first day of the survey, there were 
four examiners, including the two Chief, 
Calibration Examiners. Each of the latter was paired 
with one of the other examiners and 
independently examined the first ten children. Any 
differences were discussed and agreement 
reached after reference to the WHO criteria. After 
examining the first ten subjects, the pairs were 
changed for the following ten subjects. 

On the proceeding days of the survey, the two 
Chief Calibration Examiners teamed up with each 
new examiner in turn for the first five 
examinations. Thereafter, all examiners recorded 
data independently. The two Chief Calibration 
Examiners, however, acted as consultants 
throughout the period of the survey. Any questions 
or doubts were referred to them for adjudication. 

Clinical data were recorded on optical scan 
forms designed by The University of Melbourne, 
Australia. The examination recorded tooth status 
as falling into one of the following categories: 
Sound; Decayed; Filled & Decayed; Filled: 
Satisfactory; Missing: Caries; Missing: Not Caries; 
Trauma; Crown/Bridge; Unerupted. 

Completed scan forms were forwarded to The 
University of Melbourne and data scanned onto 
computer using a Century 3000 optical scanner. 
The data was imported into SPSS/PC+ version 4.0 
(Statistical Package for Social Sciences) for 
statistical analysis of both groups of cohorts. 

A standard t-test was applied to determine 
whether there was any difference in dmft (cohort 
1) and DMFT (cohort 2) between males and 
females. Additional statistical analyses were 
undertaken for the 6 year-olds in cohort 1 and 12 
year-olds or more in cohort 2. The fluoride levels 
of tap water at all domestic locations in the military 
area were determined by the SPADNS method.15

Finally, a questionnaire was given to each 
parent and child for completion* prior to 
examination. Interpreters provided assistance 
where necessary. Questions were related to 
length of time the child had lived in Tabuk, 
frequency of brushing, use of toothpaste, use of 
miswak, frequency of consumption of sucrose- 

containing foods and beverages between meals, 
parent's perception of child's dental health status, 
and source of drinking water consumed in the 
home. The data from the questionnaire were 
entered directly into Microsoft Excel version of 
Office 97 Standard Edition and the chi square test 
was applied to determine whether there were any 
statistical differences in response between 
gender. 

Results 

Parents representing 314 children (175 females 
and 139 males) from 15 schools agreed to include 
their children in the study. One school for females 
did not cooperate with the return of parent 
responses. 

Of the 314 children offered appointments 
through the respective schools, only 257 (136 
females and 121 males) actually presented for 
examination, that is 51 percent of the 503 
originally invited. Of these 86 (90 percent) out of a 
total of 95 classes were represented by at least one 
child, and 75 (78 percent) had 2 or more 
representatives from the same class. 

The representation from Grade 1 (Cohort 1) 
was 124 (64 female and 60 male) and Grade 6 
(Cohort 2) was 133 (72 female and 61 male). The 
number of valid forms, however, were 123 (63 
females and 60 males) and 131 (70 female and 61 
male) respectively. The distributions by gender in 
relation to the total number of children attending 
Grade 1 were 8.6 percent for females and 8.8 
percent for males, and 10.3 percent for females 
and 9.6 percent for males attending Grade 6. 
Mean ages and frequencies are shown in Tables 1 
and 2. 

Table 1. Cohort 1: Age distribution. 
 

Age Frequency Percent 

5 7 5.7 

6 107 87.0 

7 9 7.3 

Total 123 100.00 

Mean age: 6.02±0.36 years 

Mean primary (dmft) for cohort 1, mean 
primary (dmft) for 6 year-olds, dmft by categories 
(6 year-olds), mean permanent (DMFT) for cohort 
2, DMFT by categories (cohort 2), and mean 
permanent DMFT for age 12 years and over from 
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Table 2. Cohort 2: Age distribution. 
 

Age Frequency Percent 

10 18 13.7 

11 89 67.9 

12 18 13.7 

13 4 3.1 

14 1 0.8 

15 1 0.8 

Total 131 100.00 

Mean age: 11.12±0.76 years 

Table 3. Cohort 1: Mean primary dmft (n=123). 

Table 7. Cohort 2: Severity of caries experience   (DMFT) by 
category. 

 

DMFT Number Percent 

0 31 23.7 

1-4 82 62.6 

>5 18 13.7 

Total 131 100.00 

Table 8.12 years and over: Mean permanent DMFT (n=24) 
 

 Age Decayed Missing Filled dmft 

Mean 12.38 3.17 0.17 0.17 3.50 

Std. Deviation 0.77 2.44 0.48 0.38 2.74 

 

 Decayed Missing Filled dmft 

Mean 6.46 0.69 0.63 7.77 
Std. Deviation 4.56 1.27 1.19 4.88 

Table 4. 6 year-olds: Mean primary dmft (n=107). 
 

 Decayed Missing Filled dmft 

Mean 6.37 0.67 0.62 7.66 

Std. Deviation 4.60 1.28 1.17 4.95 

Table 5. 6 year-olds: Severity of caries experience 
(dmft) by category. 

 

dmft Number Percent 

0 8 7.5 

1-4 23 21.5 

5-9 39 36.4 

^10 37 34.6 

Total 107 100.00 

Table 6. Cohort 2: Mean permanent DMFT (n=131). 
 

 Decayed Missing Filled dmft 

Mean 2.42 0.11 0.38 2.91 

Std. Deviation 2.16 0.36 0.79 2.24 

cohort 2 are shown in Tables 3 to 8, respectively. 
There were no significant differences in dmft 

or DMFT between males and females in cohorts 1 

or 2, respectively. 
The fluoride ion levels in domestic tap drinking 

water under military jurisdiction ranged from 0.16 
to0.39mg/l. 

Due to a misunderstanding by the recording 
clerks in the allocation of patient codes on the 
questionnaire forms, the results could not be 
correlated to the individual caries scores. A 
differentiation between male and female could, 
however, be obtained. A total of 253 valid forms 
(137 females and 116 males) were received and 
collectively analyzed according to gender. The 
responses to questions are tabulated in Table 9. 

Discussion 

Because of the low dentist/population ratio at 
NWAFH, high caries experience and demand for 
dental services, it has not been possible to 
organize a school dental service, including a 
recall/monitoring system. Therefore, the method 
described above was the only way of selecting the 
participants in the survey. Nevertheless, the 
proportions of males and females in both cohorts 
were similar and, apart from one school (female), 
the sample contained a balanced representation. 

The numbers of children examined also 
exceeded the recommended sample sizes for a 
population with high caries prevalence.14 On the 
other hand, since the actual sample was based on 
parental acceptance of invitations (51 percent of 
the original random selection), it must be 
considered that the offer of preferential treatment 
could have been a source of bias. 

The NWAFH program is a service facility and the 
research project was planned to focus on two 
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Table 9. Cohorts 1 and 2: Responses to questionnaire. 
 

 Mal Female

 (%) (%) 
1) Has your son/daughter lived all their 
lives in this area? 

  

a) Yes 83 81
b) No 17 19

2) How often does your son/daughter 
brush his/her teeth? 

  

a) Two or more times a day 43 49 
b) Once a day 26 21
c) Rarely 24 19
d) Never 07 11

3) When did your son/daughter first 
start using toothpaste? 

  

a) Before three years of age 19.5 07*
b) About three years of age 26 28 
c) When he/she started school 35 28
d) Other (Responses below)   

i)   Never 10 07
ii) Don't know 2.5 11
iii) Various 07 19 

4) How often does your son/daughter 
use the Miswak? 

  

a) Two or more times a day 15 08 
b) Once a day 08 05
c) Rarely 53 23§ 
d) Never 24 64+ 

5) How often does your son/daughter eat 
sweet foods or drinks (such as biscuits, 
cakes, sweets, coca-cola, pepsi,7up, etc) 
between normal meals? 

  

a) Never 03 06
b) Rarely 23 24 
c) Once a day 30 35
d) Two to three times a day 26 26
e) Four or more times a day 09 06 
f)   Don't know 09 03

6) How do you think your child's teeth are 
at the moment? 

  

a) Healthy, no visit to the dentist needed 03 15f 
b) Healthy, but his/her teeth need to be   

checked 25 22
c) Has decayed teeth/tooth but no pain 46 36 
d) Has broken teeth/tooth but no pain 05 04
e) My child has toothache sometimes 12 12
f)   My child has toothache often 04 06
g) Don't know 04 04
h) Other 01 01

7) The drinking water in your home comes 
through 

  

a) Tap 28 38
b) Bottle 17 09
c) Private water treatment stations 45 50
d) All the above 10 03 

*    (x2 = 4.00,   P<.05) 
§   (x2 = 7.15,    P<.008) 
t   (x2 = 11.18, P< .0008) 
t   (x2 = 5.14,   P<.02) 

  

specif ic target groups. Grades 1 and 6, rather than 
on specific age groups. In any case, it was not 
possible to identify ages of children from the class 

lists provided and dates of birth registered in some 
parts of Saudi Arabia are often only approximate. A 
variation was therefore to be expected due to 
differences in age at the date of admission to 
school (Tables 1 &2). 

Nevertheless, the majority of children in cohort 
1 were registered as 6 year-olds (87 percent) and a 
separate analysis was undertaken of this group for 
the purpose of comparison with other studies. 
Whether referring to the dmft of cohort 1 (Table 3) 
or 6 year-olds (Table 4) makes little difference to 
the discussion. The percentage of 6 year-olds 
caries free, 7.5 percent (Table 5), was well below 
the WHO recommended national goal of 60 
percent by year 200016 and an alarming number of 
children (34.6 percent) had dmft > 10. Of particular 
relevance was the very high, untreated 
component of the dmft index at 83 percent. 
Presumably, the conditions were left untreated 
either because of failure to seek treatment or 
because of non-availability of a dentist. 
Considering that the participants in this survey 
were offered preferential access to treatment, this 
suggests that they had not been able to readily 
obtain treatment in the past. Therefore, it appears 
that present resources are unable to cope with 
either the need or demand for dental services. 

The percentage of fillings in primary dentition 
(df'index) was 9 percent compared to the national 
goal of 60 percent by year 2000.16

The mean DMFT for cohort 2 was 2.91 (Table 6). 
This is relatively high considering that the majority 
in this cohort were 11 year-olds or under (81.6 
percent). The DMFT for this cohort already exceeds 
the WHO recommended national goals 2000 of 
not more than average 2.1 DMFT at age 12 year- 
old.16 As in the 6 year-olds, the highest proportion 
of the component was untreated caries (83 
percent). The percentage of fillings in the DF index 
for this cohort was 14 percent, which contrasted 
with the national goals for 2000 that the percen- 
tage of fillings should be 80 percent or more in the 
permanent dentition.16 Only 23.7 percent of 
children in cohort 2 were caries- free (Table 7). 

The mean permanent DMFT for 12 year-olds 
and over was also determined (Table 8), but the 
small number in the group (n=24, including 6 over 
12 years) should be taken into account. The mean 
DMFT was 3.5 and the highest component of the 
index was untreated decay (91 percent). The 
proportion of filled teeth in the DF index was only 5 
percent. 

In the present study, there was no significant 
difference in dmft or DMFT between males and 
females in cohorts 1 and 2, respectively. This 

Saudi Dental Journal, Vol. 12, No. 3, September - December 2000 



145 CARIES IN TABUK CHILDREN 

 

concurs with a study on caries experience (dmft) 
of 5 year-olds in AlKharj,9 (dmft and DMFT) in 
children residing in communities with differing 
levels of natural fluoride in drinking water,17 and 
another in 12-13 year-old children in Riyadh.18 

Others have reported differences, some higher in 
females,19-20 another higher in males.5

One explanation20 given for higher caries rate 
in females was the earlier tooth eruption dates. 
The same author also alluded to the possibility that 
caries prevalence was less in males due to higher 
frequency of using miswak, which may have 
contributed to prevention of caries. However, 
another study reported inconsistent observations 
amongst pre-school children from three different 
regions in Abu Dhabi.10 The variations, therefore, 
suggest that differences in lifestyle due to cultural 
practices in some areas may also be a plausible 
explanation. 

A number of interesting findings were 
recorded in the answers to the questionnaire, 
although it must be borne in mind that the 
reliability of interview data has been brought into 
question, particularly in relation to recalling age at 
which infants' tooth cleaning begins.21

For example, the responses to frequency of 
brushing were similar in both genders and a 
relatively high percentage (31 percent males and 
30 percent females) rarely or never brush their 
teeth. Few started using toothpaste before three 
years of age, with females significantly less than 
males (7 and 19.5 percent, respectively). The latter 
could be due to cultural preference for male 
children with the possibility of greater concern 
assigned for their welfare. Worthy of note was the 
number of responses indicating that the child had 
never used toothpaste (male 10 percent, female 7 
percent). 

There was a highly significant difference in 
gender with respect to some responses related to 
use of miswak. More males responded using it 
rarely compared to females (53 and 23 percent, 
respectively), and almost three times as many 
females than males (64 and 24 percent) indicated 
they never use it. On the other hand, miswak was 
claimed to be part of daily practice at least once a 
day in 23 percent males and 13 percent females, 
but the difference in gender was not significant. 
This difference compares to an earlier study in 
primary school children in Riyadh, which reported 
use of miswak in 33 percent boys and 10 percent in 
girls, although no evidence for any statistical 
difference was reported.20

The majority of respondents said that their 
children  regularly consume sweet foods and 

beverages between normal meals, 35 percent of 
males and 32 percent of females indicating they 
indulge twice or more each day. This is of major 
concern as the detrimental effects of high sugar 
consumption on caries prevalence, particularly in 
an environment of low fluoride exposure and poor 
oral hygiene, are well known. 

In the Middle East, average sugar use was 
reported to be higher than that of other 
developing countries,22 and it has been proposed 
that control of dietary sugar should be included as 
part of the management of caries in children.18 

Unfortunately, it is very difficult to break such a 
habit established early in life.23'24

Reservations regarding reduction of sugar 
consumption have also been raised because of the 
danger of increasing fat consumption,25 and high 
sugar use in developed countries has been 
compensated by increased exposure to fluorides 
rather than by controlling consumption. Therefore, 
control of sugar consumption should be confined 
mainly to encouraging reduction in use between 
normal meals. 

Significantly, more parents perceived that their 
daughters' teeth were healthy compared to their 
male counterparts, but no explanation is offered. 
Many parents (males 46 percent, females 36 
percent) judged that their children had decayed 
teeth but no pain, and a relatively high percentage 
mentioned that their child had toothache 
"sometimes" (males and females 12 percent) or 
"often" (males 4 percent, females 6 percent). 

With respect to the high, untreated component 
of the caries index in this study, similar findings 
have been reported in both primary and 
permanent dentitions in Saudi Arabia 5-Q<17<18 and 
other Middle East countries,1012'19-26 thus 
highlighting the importance of prevention. The 
latter should, indeed, be the highest priority for 
governments and providers of dental services at all 
levels. 

With permission from the Ministry of Defence, 
Medical Services Division, (MODA MSD) a survey 
of database profiles of the major military hospitals 
in the Kingdom revealed that the main emphasis 
of dental departments is currently directed 
towards restorative services, with few or no 
organized preventive services. Following a 
restorative dentistry track alone, however, will not 
prevent disease. Indeed, studies on the impact of 
dental treatment on the incidence of dental caries 
in children and adults27-28 have demonstrated that 
the effect is small. Furthermore, it has been 
pointed out that the role of dental services in 
reducing dental  caries  may rest  in the  non- 
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personal services for example, water fluoridation, 
fluoridated toothpaste, non-cariogenic snacks and 
drinks and oral health education in schools.28

There appear to be several, plausible barriers, 
however,   to   implementation   of   preventive 
programs, including personal and non-personal 
health services,  in  military hospitals in Saudi 
Arabia. These barriers are postulated as follows: 
i)   Staff databases of dental services in military 
hospitals   appear  to   remain   locked   in 
existing  profiles  with  an   emphasis  on 
restorative services, and individuals with 
similar   designations   replace   retiring 
professional staff members. 
ii) There appears to be a scarcity of existing 
professional staff trained in community and 
preventive dentistry, and an apparent lack 
of interest  in the specialty from Saudi 
graduates. 
iii) Low dentist/population  ratios and  high 
demand   for  dental   treatment   may  be 
overwhelming and consuming the focus of 
dental service facilities. 
iv) Some departments may be too small and/or 
isolated   to   undertake   any   effective 
preventive activities. Also, it appears that 
dentists are often posted to isolated areas 
on temporary assignments. 
v) There may be failure to communicate the 
problem to medical and hospital managers. 
The   latter   are   usually   medically   or 
management oriented and may not fully 
understand the nature and extent of dental 
disease. 
vi) Finally, lack of immediate and visible results 
of preventive programs could also be a 
barrier. 
More research at a national and local level is 
required to address the high caries prevalence in 
Saudi Arabia, and barriers to implementation of 
preventive dental programs need to be identified 
and resolved. Indeed, with respect to military 
hospitals, these barriers could be more effectively 
addressed  through   a   Preventive  Oral   Health 
Management Group administered centrally by 
MODA MSD. The present study has helped to 
highlight and resolve the major barriers at NWAFH, 
so that proposals for new facilities and human 
resources   have  since   been  approved.  These 
include establishment of a Child Dental Health 
Centre,   which   is  thought  to   be   the   first 
government facility of its kind in the Kingdom. In 
addition,   changes   made   within   the   existing 
database have allowed for the appointment of a 
specialist in public health dentistry, five dental 

therapists and four dental health educators. These 
positions will provide the nucleus of a preventive 
team to target mainly pre-school and elementary 
schoolchildren. 

The appointment of dental therapists could be 
considered controversial. In fact, a proposal for 
greater utilization of dental therapists has already 
been proposed,29 but appears not to have been 
implemented in Saudi Arabia to date. However, 
recent advocates have called for increased 
utilization of dental auxiliaries,30-31 and the 
appointment of dental therapists and dental 
health educators is now considered pivotal to the 
planned preventive programs at NWAFH. 

Following current ideas on targeting high-risk 
groups,22 dental therapists will undertake 
screening examinations of primary school children 
commencing with Grades 1 and 6. Children 
identified with high caries levels will be placed on 
an intensive preventive program, including dental 
health education, dietary counseling, fissure 
sealing of permanent molars, topical fluoride 
applications, and recalled at intervals according to 
individual risk assessment. Urgent cases will be 
referred to paedodontists for specialist treatment. 
Parents of children identified in high-risk 
categories will also be contacted and invited to 
attend dental health education sessions presented 
by dental health educators. This may also have an 
indirect and beneficial impact on siblings, who are 
likely to have similar high caries risk. 

The detection of early childhood caries in 
infants and toddlers has also been advocated 
through identification of early signs of the disease 
and addressing the social and economic factors 
associated with families where it is prevalent.32 

Dental health educators will therefore target 
parents of infants and pre-school children through 
peri-natal clinics and well-baby clinics in the main 
hospital. Medical practitioners and nursing staff 
could also be trained to identify young children at 
high risk. 

The team approach will be extended to include 
the preventive medicine department and 
schoolteachers. Assuming the cooperation of the 
education authorities can be obtained the 
feasibility of daily, supervised tooth brushing with 
a fluoride tooth paste in schools will also be 
pursued. Introducing a systematic, preventive oral 
health program for school children will provide an 
opportunity to gather data on caries prevalence in 
order to evaluate its effectiveness, a regime 
considered plausible in localized populations.13

Concentrations of fluoride ion in domestic tap 
water at the time of the survey varied between 0.16 
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to 0.39 mg/l. These concentrations are below the 
level required for any optimal effect. Around one 
third of respondents to the survey indicated that 
tap water was the primary source of drinking water 
and a smaller proportion used commercially 
bottled water, with optimum levels of 0.7 mg/l 
fluoride ion. About half of the respondents, 
however, indicated that the main source was 
derived from private water treatment stations. The 
levels of fluoride ion from the latter need to be 
determined, and further investigation needs to be 
carried out, following the finding that children 
acquire drinking water from different sources. 

In the meantime, children should be instructed 
in tooth brushing using small amounts of fluoride 
toothpaste without rinsing the mouth afterwards 
so that the topical effect of fluoride is enhanced. 

Finally, recognizing the currently high demand 
for restorative services as one of the barriers to 
implementation of a preventive policy at NWAFH, 
employment of the atraumatic restorative 
technique (ART) using glass ionomer restorative 
material33 could be advocated as a means of 
reducing the current, high level of untreated 
caries. ART has been shown to be an effective 
treatment modality in the management of dental 
caries,34 and consideration could be given to the 
employment of systematic restorative treatment in 
primary teeth in elementary grade children. Such a 
task could be designated to jpaedodontists, GP 
dentists, dental therapists and dental hygienists 
following screening examinations by dental 
therapists. This would amount to employment of 
long term temporary restorations for many more 
patients than can presently be treated by a few 
paedodontists currently employing traditional and 
more complicated procedures such as provision of 
stainless steel crowns. 
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