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ABSTRACT
Introduction: Living conditions and socioeconomic status are the significant determinants of oral health. The research goal was to
analyze the dietary habits of 12-year-old children in Sarajevo, Bosnia-Hercegovina. Another goal was to investigate the differences in
food cariogenicity of children living under different socioeconomic conditions and to determine their relationship with the oral health.
Materials and methods: The sample included 109 children, classified in groups of high, average and low socioeconomic status. Based
on the survey and examination, data on nutrition and caries experience (DMFT index) were obtained.
Results: There was a difference in dietary habits between children living under different conditions. Children of high socioeconomic
status (SES) had a more favorable number of daily meals comparing to children of low socioeconomic status. The average DMFT
index, as a measure of caries experience of 12-year-old children amounted 4.8(±3.2). Children of high socioeconomic status had
significantly lower caries experience than those from average and low statuses (high SES DMFT 3,60±2,84SD vs. middle SES
DMFT 5,28±3,83SD and low SES DMFT 5,47±2,53SD; p<0.05).
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INTRODUCTION
Nutrition is an important determinant for the risk of caries as
proven in the early studies focused on the relationship between
caries and dietary habits (frequency of meals and sugar quantity) 1
but it is not the crucial factor. 2,3
Correlation between cariogenic meals and caries increase is
severely low among examinees with optimal intake of fluoride
toothpaste, adequate plaque control and good oral hygiene.4
Additionally, Gibson and Williams's research in preschool
children indicated that correlation of nutrition (frequency and
quantity of cariogenic meals) and caries is present only with
children who brush their teeth less than twice a day.5

Use of fluoride toothpaste, good plaque control and developed
preventive measures decreases the influence of dietary habits on
caries occurrence. An occurrence of caries in some populations
is found to be independent of the carbohydrate consumption.6
Caries free adolescents in the Netherlands consume large
quantities of carbohydrates but also have good oral hygiene
and sufficient usage of fluorides.7 Same is noted also in other
populations (USA, Canada, and England) were examinees have
a good level of oral hygiene.8-10
Studies performed in developed countries in the past 20
years show weak or no correlation between carbohydrate
consumption and caries prevalence.11
On the other hand, developing countries or particular
groups of persons with high risk for the caries occurrence,
show
greater
dependence
between
carbohydrate
consumption and caries. Researchers showed that although
the correlation between dental caries and carbohydrates
exists, the correlation degree is different, as well as the
significance of nutrition within prevention measures.12-16
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Besides habits related to oral hygiene and fluoride use, the
significance of nutrition as one of caries risk factors should be
observed regarding general living conditions, economic and cultural
status of examinees.
Dental caries is a disease related to social deprivation 17-22 although
the impact of socioeconomic status on oral health differs between
countries. Living conditions affect dietary habits, maintenance of
oral hygiene, fluoride use, availability of prevention and dental
treatment. Socioeconomic factors are important in risk assessment
for caries occurrence although they are not directly included in the
development of cariogenic lesion on the tooth surface. 23 Living
conditions are considered to be an important caries predictor for
children and adults, but according to some researches, the role of
socioeconomic status in the caries occurrence is not significant to
such an extent. 24
Research performed in Bosnia and Herzegovina also indicated the
existence of a difference in oral health among persons living under
different socioeconomic conditions. 25-28
This research aimed to analyze dietary habits of 12-year-old children
in Sarajevo, and to investigate the existence of differences in food
cariogenicity of children living under different socioeconomic
conditions, and to determine the relationship with the caries
experience.

classified in groups of high, middle and low socioeconomic status.
No mismatching between answers from the questionnaire and
the school attended was found in the groups of high and low SES
children. Mismatching between predicted average SES of pupils
from the public school and SES determined through parents
questionnaire was found and those pupils were excluded (N=2).
The final sample included 35 children of high socioeconomic status,
36 children of average socioeconomic status while the group of low
socioeconomic status included 38 examinees.
All examinees were surveyed through the parent’s questionnaire
also about the frequency and food cariogenicity. Each answered
questionnaire was returned together with signed informed consent
by parents.
Examinations were conducted following WHO instructions and
criteria for the fieldwork, under the daily light, using the CPI
probe and dental mirror. 30 Dental status was expressed through the
DMFT index as a measure of caries experience.
The following methods of statistical analysis were used in the
processing of research results: percentages, arithmetic mean,
standard deviation, Student t test, χ2 test and Spearman correlation.
SPSS 15.0 (SPSS, Inc, Chicago, Il) statistical program was used for
data processing.

MATERIALS AND METHODS
Examinees were 12-year-old children from the city of Sarajevo,
Bosnia and Herzegovina of different socioeconomic status and
living conditions. The total of 109 children, including 49 girls
and 60 boys, from three elementary schools, were examined and
questioned. Charity private school was selected since all children
come from a family with low SES. The second elementary school
selected is the private school, where parents must pay monthly
scholarship fee for children, which was, according to Institute for
statistics of Federation of Bosnia and Herzegovina, higher than the
average salary in Federation of Bosnia and Herzegovina (meaning
families with high SES).29 The third school that was selected is the
public elementary school, chosen from the Sarajevo municipality,
attended by children that are coming from the families with average
SES status. 29
Since the total amount of the children attending these two private
schools was limited (only 35-40 of twelve-year-old pupils in the
generation), the total number of children from the public schools
was matched to the number of examinees from the private low and
private high SES schools. Since there were three classes of 12-years
old children in public school, with 30-35 pupils in each class,
subjects from the public school were selected randomly.
Even though SES of children was preliminary determined through
the attending of each school, socioeconomic status of each child
was additionally checked through parent’s questionnaire. The
questionnaire contained questions about number of family members,
family monthly income, and parents' educational level. There
was also the question for the parents to classify their families into
a group of high/average/low SES. The questionnaire answers were
compared with data from a Federal agency for statistics guides and

RESULTS
Table 1. Number of daily meals of children with different socioeconomic status
High SES

Low SES

n

%

n

%

n

%

n

%

3-4 meals

3

8.6

1

2.6

-

-

4

3.7

4-5 meals

21

60.0

15

39.5

12

33.3

48

44.0

6-7 meals

8

22.9

11

28.9

17

47.2

36

33.0

> 7 meals

3

8.5

11

28.9

7

19.5

21

19.3

Total

35

100

38

100

36

100

109

100

Number of
daily meals

Average SES

Total

Table 1 indicates a number of daily meals of children of different
socioeconomic status. Children of low socioeconomic status have
the highest number of meals per day (almost 29% of children take
more than seven meals a day), in comparison to children of high
socioeconomic status where only 8.5% examinees take more than
seven meals a day. Children of high socioeconomic status have a
more favorable number of daily meals, in comparison to children
of low socioeconomic status. Responses to the question concerning
the number of daily meals of children with high socioeconomic
status significantly differ from responses of children with average
socioeconomic status (χ2 = 4.619, p<0.01), as well as responses of
children with high socioeconomic status in relation to children of
low socioeconomic status (χ2 = 7.197, p< 0.05). The difference in
the responses of children with low socioeconomic status and children
of average socioeconomic status is not statistically significant (χ2 =
2.323, p>0.05).
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Table 2. Frequency of taking candies of children with different socioeconomic status
High SES

Low SES

Average SES

Total

n

%

n

%

n

%

n

%

Never

-

-

-

-

-

-

-

-

Once a week

3

8.6

1

2.6

-

-

4

3.7

2 - 3 times a
week

12

34..3

7

18.4

8

22..2

27

24.8

4 - 5 times a
week

2

5.7

7

18.4

11

30.6

20

18..3

Every day

16

45.7

19

50. 0

7

19.4

42

38.5

Several times
a day

2

5.7

4

10.5

10

27.8

16

14.7

Total

35

100

38

100

36

100

109

100

Table 3. Values of DMF index of children with different socioeconomic status
Average DMF values

Mean (SD)

Low SES

Average SES

Total

3.60 (2.84)

5.47 (2.53)

5.28 (3.83)

4.81 (3.22)

values (Spearman rho = - 0.270, p<0.01).
Correlation between the socioeconomic status and nutrition was
also noted, children of low socioeconomic status also have a higher
number of daily meals (Spearman rho=- 0.251, p<0.05).
DISCUSSION

Table 2 presents responses to the question of frequency of candy
consumption, that is, food cariogenicity.
The difference in responses of children of high socioeconomic
status and children of low socioeconomic status is not
statistically significant (χ2 = 3,798, p>0.05), or between
children of low socioeconomic status and children of average
socioeconomic status (χ2 = 1.606, p>0.05). Responses to the
question of frequency of candy consumption of children of
high socioeconomic status significantly differ from responses
of children with average socioeconomic status (χ2 = 7.231,
p<0.05). A large number of children of middle socioeconomic
status take candies several times a day (28%), in comparison
to children of high socioeconomic status, where only 5% of
children take candies several times a day.

High SES
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Table 3 presents average DMFT values of children of different
socioeconomic status.
Caries experience of 12-year-old children in Sarajevo is 4.8(±3.2).
Children of high socioeconomic status have the lowest DMFT
index values in comparison to children of the remaining two groups.
The difference in the DMFT index of children of high socioeconomic status and children of low socioeconomic status is statistically
significant (t= 2.968, p<0.01), as well as among children of high and
children of average socioeconomic status (t= 2.099, p<0.05). There
is no significant difference in the value of the DMFT index between
children of low and average socioeconomic status (t= 2.099, p>0.05).
Correlation between the socioeconomic statuses of examinees,
DMFT index, and dietary habits was tested. Correlation between
the socioeconomic status and oral health was noted – children of
low socioeconomic status have significantly higher DMFT index
24

Available data for our population indicates that Bosnia and
Herzegovina is a country of risk regarding to caries prevalence. 27-28
Primary reasons for this include lack of long-term prevention
programs, poorly organized dental services, low socioeconomic
status of the population and changed living conditions during the
war. Caries experience (DMFT) of children aged 12-15 years from
Sarajevo was 6.5 in 1990 31, and for children of the same age in 1999,
DMFT was 7.2. 32 According to an examination conducted on the
part of the territory of B-H in 1997, caries experience of 12-yearold children was 6.2. 33 The caries experience of 12-year-olds in B-H
in 2004 was 4.16 which is the closest value to one registered in our
research. 33 It seems that oral health significantly improved over the
last 15 years but is difficult to explain the reasons behind. On a
state level, there were no oral disease prevention programs or oral
health promotion programs implemented. A possible explanation
could be that WHO methodology was followed in our study as
well as in the one conducted in 2004. Usage of CPI probe for caries
detection that lowers the number of diagnosed caries lesions could
be a possible explanation for lower values of average DMFT.
The significance of nutrition as an etiological factor for caries has
been rediscussed in the past twenty years. Children of developed
countries have far fewer carries, regardless of the higher carbohydrate
consumption. This fact is linked to improvement of habits regarding
oral hygiene, as well as the widespread use of fluoride in those countries. 34 In populations in which plaque control is insufficient and there
is a lack of regular and proper use of fluoride and good oral hygiene
habits, the correlation between caries and diet can be identified. In
such populations values of DMFT increase with increased sugar
consumption 34, which is in accordance with our findings.
According to our results, most children, over 50%, take candies once
or several times a day. Dietary habits among children of different
socioeconomic status significantly differ. Children with low
socioeconomic status are far ahead regarding taking candies every
day or several times a day (60.5%), although the corresponding
percentage of examinees is in the category of average (47.2%)
and high socioeconomic status (51.4%) cannot be considered as
acceptable. Bad nutrition habits, especially concerning candy intake,
is less present within children of higher socioeconomic status 35 as it
was also the case among our examinees in high SES group.
Regarding the number of meals taken during the day it is
recommended not to exceed the amount of 4-5 food intakes daily.
The higher intake indicates a higher number of acid attacks on teeth,
which might cause the initial tooth demineralization. Results of this
research indicated that less than half of our children (44%) have
4-5 meals a day compared to more than half of Swedish children
according to Peterson study. 36 Around 33% of our examinees have
6-7 meals a day.
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Differences between frequencies of meals taken during the day were
noted in regards to SES of our examinees. In the group of children
with high socioeconomic status most children, around 60%, have 4 to
5 meals a day and around 30% of children have six meals and more.
Children of low socioeconomic status have somewhat worse dietary
habits. The highest number (58%) of children has 6 and more
meals a day, whereas 40% have 4-5 meals a day.
Children from the group of average socioeconomic status have the least
favorable eating habits, 67% of children have 6 and more meals a day.
According to Cury et al., dental plaque created in case of exposure
to food enriched with carbohydrates eight times a day have higher
cariogenicity. Additionally, in such cases the cariostatic effect of
fluoridated drinking water is missing. The loss of enamel minerals
is significantly larger than in the case when the number of daily
meals with carbohydrates is from 2-4. 35
Fluoride programs are insufficient in our country, drinking water is not
fluoridated and habits of our population regarding oral hygiene are far
from the ideal. Poor dietary habits are a significant caries risk factor for
our children as opposed to children living in developed countries where
the impact of diet on caries occurrence is reduced to a minimum.
According to the results of this research particular attention should
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be paid to the education of our children on proper oral hygiene and
proper nutrition within prevention programs, and especially with
children of low SES.
CONCLUSION
Oral health of B-H children is improved in the last 15 years according
to epidemiological data available. This must be interpreted with
caution since there are no objective reasons for the improvement.
One must consider that different methodology of collecting data
(usage of CPI probe in accordance with WHO methodology)
could be the reason behind. However, even the latest registered
values of DMFT are placing B-H in medium caries risk country.
Socioeconomic status is a significant oral health determinant in our
country. There are differences in the dietary habits of children living
in different living conditions. Children of low socioeconomic status
have significantly worse oral health in comparison to children of
high socioeconomic status, whereby bad dietary habits (increased
number of meals per day and more frequent candy consumption)
present a significant risk factor for oral caries.
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