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SUMMARY

Objective: Dental caries is the most widespread oral disease in the world, with multifactorial aetiology. It hinders not only the ability to eat
good food, but also affects perfect speech and well-being. As the disease is almost completely preventable, and at its early stage well treatable,
the prevalence of dental caries expresses the lack of public health literacy and skills in dental hygiene, and availability of adequate dental care.
Children are especially vulnerable to dental caries, hence the WHO recommends regular monitoring of children’s oral health and also appropriate
controls for its continual improvement. We describe the part of the study targeted on dental health of Czech (CR) and Yemeni (YE) school children
and its association with basic anthropometric markers of their nutrition.

Methods: Total of 190 children aged 5-6 years (100 from CR and 90 from YE, 111 males, 79 females — 22.5% of the wider study on 5-15
years old children) were involved (after obtaining informed consent from their parents). The sample is not representative. All dental examinations
were performed in accordance with the WHO criteria by the same examiner. Each individual tooth, whether primary or permanent, was identified
as intact, untreated decayed, extracted or filled. Also, dmft/DMFT indexes for individual children were calculated. Anthropometric measurements
were performed by standardized methods and the body mass index (BMI-for-age) was calculated. For the statistical evaluation of differences, the
program MedCalc Software Inc., Belgium, was used, especially t-test, Pearson’s correlation (rho with 95% confidence interval (Cl) and Spearmen’s
rank correlation coefficient; p-values less than 0.05 were considered significant.

Results: Dental caries prevalence and dmft scores (2.12—4.31) were found to be rather high among this age group of children, with no significant
differences in relation to gender and country; only 30.0% or less of children were caries free. The decayed component was the major part of the
dmft scores, and the evaluation of restorative index (ri%) indicates a high percentage of untreated caries and a high treatment need. Especially in
Yemeni children dental caries is wholly untreated (ri 0.0 %), but also in the CR the dental care is rather poor (ri 38-41%). The levels of association(s)
between oral health markers (dmft/DMFT) and BMI were inconsistent (both positive and negative), but without statistical significance.

Conclusions: The high prevalence of poor dental health in these groups of Czech and Yemeni children and low or even no treatment urge effort
to include WHO recommendations for practice into the national health policies. Prevention and control of dental caries can be promoted not only
by dentists, targeting children and the whole family and their dental habits and lifestyle, with the cooperation of schools, paediatricians, general
practitioners and with gynaecologists targeting new and expectant mothers, to increase their knowledge and skills.
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INTRODUCTION disease may be costly, complicated and time-consuming, and

stressful for some patients (2).

Dental caries (tooth decay) is one of the most prevalent chronic
diseases of humans worldwide. People are susceptible to the
disease throughout their lifetime. It is the primary cause of oral
pain and tooth loss. Dental caries disturbs not only the ability to
eat good food, but also hinders perfect speech and general well-
being. Dental caries is the localised destruction of susceptible
dental tissues by acid by-products, from bacterial fermentation of
dietary carbohydrates. This process is initiated within the bacterial
biofilm (dental plaque) on the tooth surface. It can potentially be
prevented and reversed in its early stages (1).

Caries in the primary teeth of preschool children is commonly
termed as Early Childhood Caries (ECC). It is a multifactorial
disease, not only local for teeth, but it affects children’s general
health, growth patterns and quality of life. The treatment of the

Age is one of the contributing factors identified by various
studies. The WHO considered the age of 5 years to be important
and interesting in relation to caries in the primary dentition, which
may exhibit changes in permanent dentition. Thus children 5-year-
old are a target group for screening, as prevention for developing
oral disease. (3).

In many developed countries, dental caries rates have im-
proved among children in recent decades; nevertheless, the
progress has recently ceased. Studies clearly show a discrepancy
in distribution and severity of the oral disease, not only between
countries but also between population in the same county. Even
in the economic rich countries with modern health care, the
polarization of oral health markers (decayed, missing and filled
teeth — indexes dmft/DMFT) means that a small proportion of
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cohorts has poor oral health, while the rest remain virtually

healthy (4).

As the dental caries is a multi-factorial disease, where majority
ofrisk factors are preventable, it should be a priority for the public
health policy to create and implement methods for prevention.

Many epidemiological and clinical studies were concerned
about the risk factors for dental caries in deciduous teeth of chil-
dren aged up to 6 years. The highest pro-cariogenic importance
is shown as follows (5):

- Oral cariogenic bacterial microflora, such as lactobacilli and
especially mutans streptococci acquired at an early age, with
the contribution by maternal contamination (kissing, pre-
fasting food, cleaning a dummy).

- Dietary factors (low magnesium and calcium intake), and
namely high sugar consumption, especially between meals.
The most cited Swedish study (6) described even in the middle
of'the 20th century, that sugars have an actiological role in den-
tal caries, as they are the nutritional substrates for cariogenic
bacteria, which produce the enamel demineralization. The
follow-up process to detectable caries depends on multiple fac-
tors, such as oral hygiene and fluoride supplementation (7). So,
in developed countries, but not in economically transformed
and developing countries, the role of sugar is not so strong as
it was in the pre-fluoride era. Nevertheless, the control of sugar
consumption is still an important part of caries prevention (8).

- Socioeconomic (family) factors: poverty, parental low basic
educational level and/or (their) young age at the time of child-
birth, (their) cohabitation is often associated with children’s
frequent use of sugar and sweets, as children watch TV for
hours. Existing parental dental caries and inadequate oral hy-
giene significantly contributes to poor children’s dental health
9).

- Inappropriate methods of infant feeding, namely prolonged
breastfeeding and/or giving sweet drinks during the night (5).

- Inadequate salivary flow and composition (5).

- Insufficient fluoride exposure: fluoride acts as a catalyst for
the diffusion of calcium and phosphate into the tooth and so
surfaces composed of fluoridated hydroxyapatite and fluor-
apatite are much more resistant to acid attack (5).

- Ethnic minority groups, recent immigrants, children with the
low birth weight history are associated with higher risk of
dental caries in childhood, especially with ECC (1).

Risk classification should be periodically reviewed and up-
dated, as the future progression or reversal of caries depend on
a balance between demineralization and remineralization (1).

The hereditary non-preventable risk seems to be matrix metal-
loproteinases, which were confirmed to play an important role

during the initial processes of enamel development and therefore
may influence the caries prevalence, especially in associations
with poor oral health habits (10).

We present part of the study, the aim of which was to evalu-
ate and compare the dental health status of school children in the
Czech Republic (CR) and Yemen (YE), and to assess the possible
relationship of dental caries prevalence and body mass index
(BMI). From the wider study including together 845 children aged
5-15 years, only the group of 5—6 year age category was chosen
for this presentation (22.5% of the whole sample).

MATERIALS AND METHODS

Together 190 children (100 from CR and 90 from YE, 111
males, 79 females) were involved; the sample is non-represent-
ative, without any demographic randomization in CZ and some
randomization in YE (town, village) as children were asked for
the participation in the dental office or at school (after obtaining
informed consent from the parents).

The clinical examination was made under standardized light-
ing conditions by the same examiner, and data were immediately
recorded into the special list. Diagnosis was visual, and all teeth
and surfaces were examined according to WHO recommendation
(11), they noticed every decayed, missing and filled teeth for the
calculation of the usual indexes per one child for primary (dmft)
and permanent (DMFT) dentition.

The level of the dental care was expressed as the restorative
index percentage (ri%/R1%), which represents the percentage of
decayed teeth that were restored.

Basic anthropometric measures were carried by the same
examiner according to standardized routines: height (recorded
to the nearest centimetre) and body weight (to the nearest 0.5
kg) on lightly dressed children without shoes, and the BMI was
calculated depending on age and sex (12).

All data were entered into the MedCalc Software Inc., Bel-
gium, using t-test, Pearson’s correlation test (associations of dmft
and BMI) and Spearman’s correlation test (correlation of dmft/
DMET); p-value < 0.05 was considered as statistically significant.

RESULTS

Caries prevalence and dmft scores were found to be rather high
among this age group of children, with no significant differences
in relation to gender and/or country; only 30.0% or less of children
were caries free (Table 1). The decayed component formed the

Table 1. Prevalence of caries in primary teeth in relation to gender and country (N=190)

Children Caries free With caries dmft
Group 1i%
n n % n % Mean SD
Male CR 61 19 31.1 42 68.9 2.61 422 41.75
Male YE 50 16 320 34 40.7 2.12 3.74 0.00
Female CR 39 1 28.2 28 718 4.31 5.96 38.17
Female YE 40 10 25.0 30 75.0 3.20 4.06 0.00

SD - standard deviation, ri% — restorative index percentage
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major part of dmft scores, and the evaluation of ri% indicates a
high percentage of untreated caries and a high treatment need
for these children. Especially in Yemen, children’s dental caries
is wholly untreated. Also in the Czech Republic, the dental care
is rather poor.

In this age category, the first individual permanent teeth, inci-
sors and molars were erupting and affected by caries: there were
no significant differences between genders or countries. Values for
the restorative index for permanent teeth (R1%) show insufficient
and even deficit dental care. The correlations of dmft/DMFT were
positive and significant in all subgroups (Table 2).

According to the anthropometric measurements, girls in CR
and YE did not significantly differ, while Czech boys were more
robust in weight than those from Yemen; as the body height was
similar, the significant differences in the BMI was due to the
average body weight (higher levels for Czech boys) (Table 3).

The levels of association(s) between oral health markers (dmft/
DMEFT) and BMI were inconsistent (both positive and negative,
but always without statistical significance (Table 4).

DISCUSSION

Dental caries have different prevalence patterns, not only
globally, but also in individual countries and within populations.
According to the Global Goals for Oral Health for the 21st century,
at least 80% of children aged 5-6 years should be free of dental
caries, and in 12 years old children the mean DMFT should not
be higher than 1.5 (13).

Among countries participating in the WHO Oral Health
Surveys (3), the changes in trends have been seen over time. De-
veloped countries initially had high prevalence of dental caries,
but then it was followed by a continuous decline in prevalence,
consistent with improving oral hygiene and appropriate exposure
to fluorides. Nevertheless, a high social disparity has been still
seen (14, 15).

The major risk factor, the intake of cariogenic sweeteners, have
not been researched in our study. However, it can be believed that
cariogenic sweeteners intake has been rising both in developed and
developing countries for many years, leading to increased dental

Table 2. Caries prevalence in permanent teeth and correlation of dmft/DMFT (Spearman’s coefficient rho and 95% Cl)

Erupting teeth DMFT RI% dmft/DMFT
Group p-value
Mean SD Mean SD Mean SD rho 95% Cl
Male CR 1.1 210 0.07 0.36 3.57 18.56 0.362 0.121-0.592 <0.001
Male YE 1.82 3.33 0.06 0.36 0.00 0.00 0.563 0.337-0.727 <0.001
Female CR 0.64 1.58 0.05 0.22 0.00 0.00 0.577 0.320-0.755 <0.001
Female YE 1.25 2.22 0.05 0.22 0.00 0.00 0474 0.191-0.685 <0.001
SD - standard deviation, RI% — restorative index percentage
Table 3. Anthropometric data — differences by t-test (N=190)
Height (cm) Weight (kg) BMI (kg/m?)
Group
Mean SD p-value Mean SD p-value Mean SD p-value
Male CR 109.36 10.80 20.14 8.77 17.02 1.92
0.057 0.001 0.19
Male YE 105.88 8.20 16.08 2.80 14.39 1.92
Female CR 104.95 10.16 16.97 3.06 15.42 1.95
0.598 0.265 0.726
Female YE 103.75 9.86 16.10 3.77 15.17 3.98
SD - standard deviation, BMI — body mass index
Table 4. Associations between dmft/DMFT and BMI (Pearson correlation rho and 95% Cl)
BMI
Group Indexes rho 95% CI p-value
Mean SD
dmft -0.145 -0.265-0.238 0.2682
Male CZ 17.02 8.5
DMFT 0.168 -0.087-0.402 0.1951
dmft 0.152 -0.131-0.412 0.3871
Male YE 14.34 1.92
DMFT 0.033 -0.247-0.308 0.8200
dmft -0.105 -0.407-0.217 0.5247
Female CZ 15.42 1.95
DMFT -0.036 -0.347-0.282 0.8288
dmft 0.069 -0.247-0.382 0.6233
Female YE 15.17 3.98
DMFT -0.021 -0.330-0.292 0.8977

SD - standard deviation, BMI — body mass index
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problems. Some studies have discovered the strong associations
between unhealthy diet, including sweeteners, and BMI, and
recommended to assess the BMI in dental offices (16).

In the Czech Republic, dental care is available free of charge,
nevertheless, the level of untreated dental caries is high. It can be
related to poor oral hygiene, improper dietary habits, high sugar
consumption, continuous advertising of sugar and sweets in the
media, and a lack of dental care knowledge among parents for
pre-school and younger school children. Other additional factors
such as late first dental visits and regular follow-up, or even the
inability to find a dentist to register with, can also contribute to
these results.

Although politicians in the Czech Republic have formally
accepted the WHO recommendations concerning children’s oral
health, we can see the absence of their realization in the practice.
Despite the lack of personal and financial support, the regular
screening of oral health among representative samples of the
population were done only by Lenc¢ova and Broukal (17). In this
study, approximately half of children were caries free, and only
21% of teeth affected with dental caries were treated. Another
Czech study by Balkova included participants from only 10 dis-
tricts in Bohemia part of the CR (18). Our results are very similar,
but the number of caries-free children was even lower. It means
that the data on caries patterns, which can help to determine the
adequacy of the policy by monitoring of children’s oral health
and planning of treatment, are not exploited in Czech practice.

The similar unpleasant situation was described in a Polish
study, where 85.6% of children aged 6 years displayed caries-
affected dentition (19).

Similar trends have been seen in developing countries such as
Yemen. In the study among children in Sana’a City, the dmft score
of 6-8 aged children was 6.68 (SD 3.80), 84% of them needed
the treatment of at least one tooth; females had higher restorative
and preventive needs than boys. Only 4% of subjects were caries
free, more among boys. (20). Yemen is not an exception, as also
in some other Arabian countries, more than 90% of 6-year-old
children had caries in primary teeth (21, 22).

In both countries within our study, the average index dmft was
higher among girls, as it was described in many studies all over
the world. Maybe this can be due to earlier tooth eruption and
longer exposure to the environment. These conditions are usu-
ally reversed at 67 years of age, perhaps due to improved oral
hygiene among girls (23), as it was also confirmed in our study;
data is not presented.

Childhood obesity and dental caries have common important
risk factors: unhealthy dietary habits (high saturated fats, sweets,
soft drinks, insufficient intake of fruit, vegetables and sources
of calcium). Thus theoretically, obesity can be associated with
dental caries, as both diseases have similar age-related cumula-
tive conditions (12).

In some, but not in all epidemiologic studies, the increased
prevalence of dental caries among obese children was described
compared to normal weight children. In studies with positive
results, the significant associations were evident only in children
with permanent dentition and in those from the industrialised
countries, but not in newly industrialised or developing countries.

The socioeconomic class was a significant moderator (24).
In our study, the associations between BMI and dmft were not
confirmed.

Early prevention of caries during pre-school age is the im-
portant key for oral health conditions and patterns for the use of
dental services in childhood and adult years. Appropriate exposure
to fluorides is the community method for primary prevention of
dental caries. Clinical studies did show that fluoride exposure,
even when applied topically, can significantly reduce the progress
of caries lesions in enamel (25).

In our study, participants from both countries had different
exposure levels to fluorides. While in the CR drinking water
is not supplemented by fluorides and the natural level is rather
low (26), in Yemen, natural sources of drinking water contain
levels (usually 2—-3.8 mg/L) exceeding the WHO limits (up to
1.5 mg/L) (27). The high levels of fluoride (even 32 mg/L) in
drinking water in endemic zones not only caused dental fluoro-
sis, but even skeletal fluorosis (28). Additional fluoride sources
may be obtained via diet and by ingestion of toothpastes by
young children (29).

Dental fluorosis in the deciduous dentition was generally
reported as being less severe than in corresponding permanent
dentition. The explanation may be a placental barrier to fluoride,
the shorter duration of enamel formation and maturation, or the
thinner enamel of deciduous teeth (30). Nevertheless, children
with fluorosis were found also in our Yemeni sample.

In Yemen, khat (Catha Edulis Forsk) chewing is a widespread
social habit practiced not only by adults, but also by children.
Many studies described the lower caries experience among khat
chewers; this may be a result of mechanical cleaning and fluoride
and tannin present in khat’s leaves (31).

All epidemiological studies concerning Yemeni children
(including our study) describe high prevalence of children never
obtaining any dental services. It indicates that families do not care
about treating children’s teeth, either due to the lack of money to
pay for dentist care, or the lack of public awareness of the impor-
tance of oral health, and insufficient health and dental services.
One can rather speculate about limited dental care availability of
pre-schoolers as a matter of both parents and the current Czech
dental care system weaknesses.

Our study has some limitations. The samples of children are not
representative, nevertheless, our results are very similar to those
obtained from larger studies. Due to screening by one contributor
and time limitation, it was not possible to describe family social
environment, the nutritional habit and oral hygiene skills of chil-
dren in detail. Surprisingly, it has been discovered that the main
indicators of oral health in this age category are similar for both
countries: the newly economically transformed Czech Republic
and the developing Yemen.

CONCLUSION

The high prevalence of poor dental health in these groups of
Czech and Yemeni children and very low or even no treatment
urge WHO recommendations to be accepted for practice in the
national health policies.

Prevention and control of dental caries can be promoted by den-
tists by educating the whole family about dental care and lifestyle.

Reduction of high caries levels can only be changed by the
oral hygiene promoting programmes, wide dental health educa-
tion with the collaboration of schools, paediatricians, general
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practitioners and gynaecologists targeting new and expectant
mothers to increase their knowledge and skills.
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