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The objective of this study was to evaluate the oral health practices and dietary habits of intermediate school children in Riyadh, Saudi
Arabia, and to assess the relationship of these habits to age, gender, type of school and educational level of the mothers. Two
intermediate public schools, one for boys and one for girls, were selected randomly from each of the five educational zones of
Riyadh, in addition to two private schools giving a total of twelve schools. Data were collected from the students using a multiple-
choice self-administered questionnaire. A total of 1150 students completed the questionnaire. Data analysis showed that nearly 65%
of the students cleaned their teeth at least once a day. Only 5.1% used the dental floss. Over 65% of the students consumed
sweetened products at least once a day. Using Chi-square test, females were found to practice oral hygiene habits more than their
male counterparts (P < 0.0001). Private schools students practiced oral health care behavior more than public school students (P <
0.0001). Age was inversely related to the oral hygiene habits (P < 0.0001). The mothers' educational level was found to be directly
related to the oral hygiene habits and inversely related to the dietary habits (P < 0.0001). The consumption of sweetened items was
found to be quite high among the surveyed sample and differed among the different age groups, gender and type of school. It can be
concluded from this study that there was a generally low interest in dental health care and preventive measures among intermediate
school children in Riyadh and that this may constitute a major challenge to oral health.

During the adolescent years, young individuals
learn and acquire health related attitudes and
behaviors that continue with them into their
adulthood.” It was found that relatively stable
patterns of tooth brushing and dietary behaviors
are usually established during the childhood and
adolescence period.”-8

A study evaluating the oral health behavior of
Chinese school children found that 22% of the 12-
year-old group brushed at least twice a day, 62%
brushed once a day and 16% never brushed or
brushed less frequently.?

Russel et al.1% in Wichita, Kansas, found that
almost all the sixth grade students examined
reported brushing their teeth once or twice daily
with the use of toothpaste. Also, over half of the
students reported using the dental floss once or
more aweek.

Walsh,’ in a study of 12- and 14-year-old
students in San Francisco, reported that about 96%
of the respondents used the toothbrush at least
once a day, and 75% claimed to use the dental

Introduction

The prevalence of dental caries has shown a
dramatic decline over the past decades among
children and adolescents in developed
countries.’3 This reduction may be attributed to
several factors such as improved oral hygiene
practices, effective use of fluorides, modification
of dietary habits and consumption of sweets as
well as the establishment of school-based
preventive oral care programs.! In contrast,
increasing levels of dental caries have been
reported in some developing countries particularly
those countries which have not established any
preventive dental programs.4>

Dental caries occurs as a result of a complex
interplay of social, cultural, behavioral, dietary and
biological risk factors.® Of the oral health
behaviors, regular tooth brushing is the most
important together with the use of dental floss to
clean interproximal surfaces.
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floss at least once a day.

In a survey conducted on Finnish adolescents,
about half of the girls and one quarter of the boys
reported brushing their teeth more than once a
day and this proportion increased with age. 12
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Rise et al.’3 assessed the dental behaviors of
Finnish, Norwegian and Swedish school children
and found that a higher percentage of girls
brushed their teeth more than once a day
compared to boys. Among the girls, the proportion
increased with increasing age, whereas in boys, it
remained stable across the age groups. With
regard to the use of dental floss, there was a
decrease in frequencies of daily use as the age
increases except for the Swedish adolescents.

In a survey describing the oral hygiene habits
of 11-year-old school children in 22 European
countries and Canada, tooth brushing was
reported to be less frequent among boys than girls
in all countries except France. Also, the use of the
dental floss was rare and in general, it was less
frequent among boys than girls.

In a study in Madina, Saudi Arabia, 61% of the
respondents aged 12 years reported brushing their
teeth at least once a day and 16% used the Miswak
chewing stick.1®

Several studies have shown that sugar
consumption and the consumption patterns are
essential factors in the etiology of dental
caries.'019 Honkala2? reported that nearly 50% of
the surveyed Finnish adolescents consumed
sugary products as pastries and cookies daily.
However, the use of sweets decreased with age
and there was no significant difference between
boys and girls. With regard to the consumption of
soft drinks, only 7% of the respondents reported
using them daily and this percentage increased
with age among boys only.

A study conducted among adolescents in
Ghana found that the daily intake of sugary snacks
and consumption of soda was more common
among females and those having parents with
higher education.?!

Since preventive oral health programs focus
mainly on improving the oral health practices of
the targeted population, assessment and
description of the current practices are very
important. It has been found that dental caries
prevalence was high among school children in
Riyadh.22.23 So far, however, scarce information is
available on children's oral health practices and
dietary habits, which could account for the high
levels of dental caries. The aim of this study was to
assess the oral health practices and dietary habits
among a representative sample of intermediate
school children (grades 7-9) in Riyadh, Saudi Arabia
and to determine whether age, gender, type of
school and mothers' educational level are related
to the oral health practices and dietary habits of
the children.

Saudi Dental Journal, Vol. 15, No. 2, May - August 2003

ORAL HEALTH PRACTICES AND DIETARY HABITS

Materials and Methods

In the year 2001/2002, there were 189 public
and 84 private intermediate schools for boys and
195 public and 85 private intermediate schools for
girls in Riyadh. Stratified random sampling was
utilized to select the schools to be included in this
study. The stratification was done according to the
locations of the schools. Two public schools were
selected form each educational zone in Riyadh
(southern, northern, eastern, western, central) for
each gender. In addition, two private intermediate
schools (one for each gender) were also selected
giving a total of six schools for girls and six for boys.
Students enrolled in grades seven, eight and nine
were included in the study and the number of
students selected from the public and private
schools were based on the total number of
students enrolled in them. The number of
students selected from the government schools
was 1014 (88.2%), whereas, from the private
schoolsitwas 136 (11.8%).

Data on oral health practices and dietary habits
were obtained by a multiple choice, self-
administered questionnaire of 20 questions,
which covered the following areas:

Socio-demographic Background

Name, age, sex, nationality, place of birth,
school, father and mother's educational level and
occupation. Four categories of education were
defined namely: illiterate, secondary school or
less, bachelor degree, and postgraduate studies.
With regard to the occupation, eight categories
were defined for the fathers' occupation as
follows: high professions (doctor, dentist,
pharmacist, lawyer, engineer), businessman,
intermediate professions (teacher, accountant,
government employee, journalist, translator),
officers (army or police), small businessman,
laborer (driver, farmer, cook, security guard,
plumber), retired and others (unemployed or
dead). Six categories were defined for the
mothers' occupation as follows: high professions,
intermediate professions, laborer (cook, nanny,
house keeper), retired, housewife, others (dead).

Oral Health Practices

Oral hygiene methods, use of tooth paste and
frequency of tooth brushing which was assessed
on a scale of 1 = never, 2 = sometimes, 3 = once a
day and 4 = twice or more a day.
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Dietary Habits

The type of drinking water, the consumption of
sweets and sweet drinks which were assessed on a
scale of 1 = rarely, 2 = once a day, 3 = twice a day
and 4 = three times or more a day.

All the data were entered into a computer and
analyzed using the Statistical Package for the
Social Sciences (SPSS version 10) program.
Frequency distribution was used for the
descriptive analysis and the Chi-square test was
used for the statistical relationship.

Results
Socio-demography

Respondents were 1150 intermediate school
students of whom 575 were males and 575 were
females. The age of the students ranged from 12 to
18 years with 39% in the age group of 12-13years,
52% in the age group of 14-15 years and 9% in the
age group of 16-18 years. About 70% of the
students were Saudis.

Figure 1 shows the parent's educational level.
Nearly 52% of the mothers and 42% of the fathers
had secondary school education or less. Only 6.1%
of the fathers were illiterate compared to 15.5% of
the mothers. With regard to the parents'
occupation, about 45% of the fathers had an
intermediate professional level and over three
quarters of the mothers were housewives (Table
1).

WFathers
O Mothers

Fig. 1. Percentage distribution of parents by level of education.
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Table 1. Distribution of the parents (%) and level of occupation

Occupation Fathers Mothers
High professions 152 (13.5) 16 (1.4)
Businessmen 97 (8.6) NA
Intermediate professions 507 (45.1) 235(20.9)
Officers 119 (10.6) NA
Small business men 42(3.7) NA
Laborer 106 (9.4) 8(0.7)
Retired 70 (6.2) 3(0.3)
House wife NA 855 (76.2)
Others 30(2.7) 5(0.4)
Total 1123 1122

NA= Not Applicable
Oral Health and Dietary Habits

Thirty-eight percent of the students cleaned
their teeth at least twice daily, 27.4% cleaned their
teeth once a day, whereas 4% reported that they
never clean their teeth (Fig. 2). Eighty-six percent
used the toothbrush, 27.3% used the miswak and
only 5.1% used the dental floss. When asked about
the use of toothpaste, over 90% of the surveyed
children stated that they used it, with or without
the toothbrush (Fig. 3).

BENever

B Sometimes
O0Onca/ day
OTwice or more/ day

Fig. 2. Percentage distribution of respondents by the frequency
ofteeth cleaning.

With regard to the consumption of sweets,
35.8% reported that they rarely consumed sweet
snacks and 31.6% reported that they rarely
consumed sweet drinks (Fig. 4).

Oral Health, Dietary Habits and Gender

Table 2 shows that a significantly higher
percentage of female students used the
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Fig. 3. Percentage distribution of respondents in oral health

practices.
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Fig. 4. Consumption of sweet snacks and drinks by the

students.
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toothbrush, used the toothpaste and cleaned their
teeth more frequently (P<0.0001) than boys. Male
students used the miswak more than girls (P <
0.0001), but no significant difference was found
between the two groups in the use of the dental
floss (P=0.211).

Regarding the consumption of sweets, female
students reported consuming sweet snacks more
frequently than boys (P < 0.0001), whereas, the
frequency of sweet drinks was higher among
males compared to females (P = 0.005) (Table 3).
Male students were also found to consume tap
water more than female students (P<0.0001).

Oral Health, Dietary Habits and Ade

An inverse relationship was found between
age of the students and brushing of teeth,
frequency of cleaning the teeth and the use of
toothpaste (P<0.0001). As the children grew older,
they brushed their teeth less frequently and they
stopped using toothpaste (P < 0.0001), but they
used the miswak more (P=0.001) (Table 2).

In respect of sweet snacks consumption, no
significant relationship (P = 0.519) was found
between the child's age and the frequency of
consumption of sweet snacks, however, a highly
statistically significant relationship (P < 0.0001)
was found between the students' age and
consumption of sweet drinks. As the students
grew older they consumed more sweet drinks
three times or more a day. Also a higher

Table 2. Percentage distribution of the students' oral hygiene practices (OHP) according to gender, school type, age and mothers'

education level

OHP Gender School Age Mothers Educational Level
Male |Female|,,fy o Public |Private| " . 1213 | 1415 | 1618 |, F 4 "lite- | Secondary DZ%EE Lost | abe
Frequency of Cleaning
Neye6.9%| 2.1% 45%| 0.0% 2.0%| 4.5%| 8.7% 8.6%| 3.6% | 2.2%| 0.0%
Sahanmes7.8% 32.4%| 16.9% 31.2% | 29.0% | 37.9% 46.6%| 33.3% |16.3% [26.0%
dreeraaly 20.0% | 0 | 26.4% | 34.6% | 0| 23.1% | 31.0% | 20.3% | o [ 22.4%| 26.1% [32.7% |28.0% | "
TYaseoeay 51.1% 36.7% | 48.5% 35.5% | 29.1% | 22.4% 22.4%| 36.9% |48.7% |46.0%
Methods
Brushing | 78.8% | 94.1% | 0.0001|85.0% | 97.1% |0.0001(90.6% | 85.2% | 75.7% |0.0001| 70.7% | 87.5% |94.2% |88.0% | 0.0001
Flossing | 4.5%| 5.7%| 0.211 | 4.4%]|10.3% | 0.006 | 4.9% | 6.2%| 0.0%|0.030 | 1.1%| 4.3% | 8.0%12.0% | 0.001
T°°‘l:‘s‘;a“e 85.2% | 97.7% | 0.0001| 87.3% | 97.8% | 0.001 |94.6% | 90.9% | 81.6% [0.0001(82.7% | 92.3% [96.2% |86.0% |0.0001
Miswak [ 35.1%]| 9.6% |0.0001|22.3% [22.8% | 0.484 | 16.8% | 25.2%] 30.1% | 0.001 |32.8%| 22.0% |16.0% |26.0% |0.0001
TOTAL  |50.0%| 50.0% 88.2% | 11.8% 39.0% | 52.0%| 9.0% 15.5%| 52.1% |27.9%| 4.5%

* Statistical test=x2
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Table 3. Percentage distribution of the students' dietary habits according to gender and school type, age and mothers' education

level
Gender School Age Mothers Educational Level
) Bach-
P : : P P Illite- | Secondary Post P
Male (Female |, .1 o+ Public Private| 1. o+ 12-13 | 14-15 | 16-18 |, 2ivodf ‘aie |~ or Less Dgia,%e Grad. lvalue
Sweet Snacks
Rarely |42.1%] 29.6% 36.8%| 28.4% 35.7%| 34.6%| 42.9% 50.9%| 32.0% |33.4%|47.9%
Qrieseay 29.0% 23.7%| 37.3% 24.4%| 26.9%| 20.4% 16.6%| 25.0% |32.2%]|18.8%
0.0001 0.003 0.519 0.0001
TMBEAY18.3% 16.7%| 18.7% 17.8%| 17.1%]| 12.2% 13.0%| 18.1% | 16.1%]|14.6%
;2?:;3;); 21.0% | 23.1% 22.9%| 15.7% 22.1%| 21.4%| 24.5% 19.5%| 24.9% | 18.3%)|18.8%
Sweet Drinks
Rarely [28.8%| 34.5% 31.4%| 33.8% 36.6%|29.3%| 25.5% 40.2%| 26.4% |36.5%30.6%
Qreréay 29.1% 26.4%| 32.3% 26.2%| 27.8%)| 24.5% 24.7%| 24.3% |30.8%[42.9%
TVieeg@ay 17.6% | 0.005 | 18.1%| 22.6%]| 0.009 | 19.4%| 9.4%| 11.8%]|0.0001| 12.1%| 22.4% | 17.0%|16.3% | 0.0001
fnto"r‘;%;; 26.5% | 18.8% 24.1%]| 11.3% 17.8%| 23.6%| 38.2% 23.0%| 26.9% | 15.7%]|10.2%
Use of
Bottled |66.9% | 83.4% |0.0001| 74.1%| 83.0%| 0.014 | 79.0%| 74.2%| 63.0%| 0.003 | 60.0%| 74.5% | 84.6%|74.0% | 0.0001
Water

* Statistical test=x2

percentage (79%) of the vyounger students
consumed bottled water compared to older
students (63%) (P=0.003) (Table 3).

Oral Health, Dietary Habits and School Type

Students in private schools were found to use
the toothbrush, the dental floss and the toothpaste
more than the students in government schools
(P <0.0001, P =0.006 and P = 0.001, respectively)
(Table 2). They were also found to use bottled
water more than government school children (P =
0.014). No significant differences were found
between the two gdroups regarding the use of
miswak (P=0.484).

The children in the government schools
consumed both the sweet snacks and sweet drinks
more frequently than the private school children
and the differences between the two groups were
statistically significant (P = 0.003 and P = 0.009,
respectively) (Table 3).
Oral Health, Dietary Habits and Mothers
Educational Level

Statistically significant differences were
observed between the children of mothers with
different educational levels in respect of oral
health practices and dietary habits (P < 0.0001).
Children of mothers with bachelor degrees were

found to use the toothbrush more (P<0.0001), use
the toothpaste more (P < 0.0001), drink more
bottled water (P < 0.0001) and clean their teeth
more frequently (P < 0.0001) than the other
children (Table 2).

Children of mothers with postgraduate
education reported using the dental floss more
than the other children (P = 0.001), whereas,
children of illiterate mothers reported using the
miswak more than the other children (P < 0.0001)
(Table 2).

Children of mothers with secondary school
education or less consumed sweet snacks and
sweet drinks more frequently than the other
children and this difference was found to be
statistically significant (P<0.0001) (Table 3).

Discussion

The present study provided an opportunity to
examine the oral health practices and dietary
habits of intermediate school children in Riyadh,
Saudi Arabia. It showed that only 65.5% of all the
respondents cleaned their teeth at least once a
day. This result is comparable to the finding (61%)
reported in Madina by Al-Tamimi and Petersen in
1998. However, it is far less than the 92-100%
finding reported in some developed countries'0-11
which might be attributed in part to the
establishment of preventive dental public health
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programs in these countries.

The study also demonstrated that the use of the
dental floss was very low among the surveyed
sample, which agrees with the findings of Rise and
his group'3 who found that the use of the dental
floss was rare in the sample they surveyed in 22
European countries and Canada. In contrast,
Walsh! found that a high percentage of the
sample they studied in the United States used the
dental floss. This might suggest the lack of
awareness and understanding of this procedure
and its value in preventing oral diseases among
the surveyed sample.

Dental literature data have indicated that the
frequency of consuming sugary products is a
greater risk factor in the etiology of dental caries
than the quantity consumed.20 This survey showed
that the frequency of consumption of sweetened
items seemed to be quite high among Saudi
adolescents which may be due to the availability of
such products in school cafeterias.

The study also showed that the level of oral
health practices differs among age groups and
between the two sexes. Saudi females performed
oral hygiene practices more than their male
counterparts, which is in agreement with other
previous studies on adolescents.214.21 Thijs
difference has been attributed to a higher concern
regarding personal hygiene and health care
among females.2! Some oral health practices were
found to decline with increasing age and this
finding is somewhat expected since disciplinary
problems increase as the teenagers grew older.
This finding, however, is in disagreement with the
finding of several other studies'213 in which peer
approval and an interest in self-image might have
been more powerful determinants of behavior.

Socio-economic factors are known to have a
major impact on both general and dental health. In
this study, a high correlation was found between
the oral health practices and the type of school
(public, private) the child is enrolled in which
might reflect the child's family economy. This has
also been reported in a previous study.' Oral
health practices were also found to be related to
the mothers' educational level, which reflects the
family socio-economic class, and this finding
agrees with the findings of other studies.#24

Consistent with an earlier study,’3 the
consumption of sweet drinks was found to be
more common among male students and to
increase as they get older. Consumption of sweet
snacks was found to be more common among
females and this is in agreement with the findings
of Blay et al.?! This finding, however, contradicts
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the findings of other previous studies'3-20in which
females were found to consume less sugar-
containing products than males. This might be
explained by the association of the consumption
of sugar-containing products with overweight
problems and the avoidance of these products by
females to maintain a pleasing appearance.

Considering the relationship of sugar
consumption to socio-economic status, childrenin
public schools and children of mothers with lower
school education consumed more sweet snacks
and drinks than other children and this is in
agreement with the findings of Honkala et al.20
who reported that adolescents with parents of
higher occupational and educational levels
consumed less sugar containing products. In
contrast, Blay et al.2! found the consumption of
sugared snacks to be more common among
adolescents with parents of higher education in
Ghana, which suggests an economic explanation,
indicating that sugar consumption is most
common among affluent adolescents who could
afford such products.

In this study, the reported oral health practices
and dietary habits reflect a general low interest in
dental health care and preventive measures
among intermediate school children in Riyadh.
These habits may also constitute a major challenge
to oral health. School-based dental health
educational programs should be designed to
reinforce and encourage existing oral health
practices, promote and initiate new ones. Also,
information regarding oral health should be
included on wider bases in the school curricula in
an attempt to prevent and control dental diseases.

Conclusions

1. Nearly 2/3 of the surveyed students cleaned
their teeth at least once a day.

2. Gender and age were found to be significantly
related to the oral hygiene habits and the use of
the dental floss was very low in the surveyed
sample. Care for oral health was greater among
female than male students.

3. The socio-economic status was directly related
to the oral hygiene habits and inversely related
to the dietary habits.

4. The frequency of consumption of sweetened
items was quite high among the surveyed
students.

5. The oral hygiene and dietary habits of the
surveyed sample may constitute a major
challenge to dental health in Riyadh area.



AL-SADHAN

10.

11.

12.

13.

REFERENCES

Marthaler TM, O'Mullane D, Vrbic V. The prevalence
of dental caries in Europe 1990-95. Caries Res 1996;
30:237-255.

Burt BA. Trends in caries prevalence in North
American children. IntDent] 1994; 44: 403-413.
Downer MC. Caries prevalence in the United
Kingdom. IntDent] 1994; 44: 365-370.

Sheiham A. Changing trends in dental caries. Int ]
Epidemiol 1984; 13: 142-147.

Sgan-Cohen HD, Lipsky R, Behar R. Caries, diet,
dental knowledge and socioeconomic variables in a
population of 15-year-old Israeli schoolchildren.
Community Dent Oral Epidemiol 1984; 12: 332-336.
Ismail Al, Tanzer JM, Dingle JL. Current trends of
sugar consumption in developing countries.
Community Dent Oral Epidemiol 1997; 25: 438-443.
Kuusela S, Honkala E, Rimpela A, Karvonen S,
Rimpela M. Trends in toothbrushing frequency
among Finnish adolescents between 1977 and
1995. Community Dent Health 1997; 14: 44-48.
Kelder SH, Perry CL, Klepp Kl, Lytlle LL. Longitudinal
tracking of adolescent smoking, physical activity and
food choice behaviors. Am | Public Health 1994; 84:
1121-1126.

Petersen PE, Esheng Z. Dental caries and oral health
behavior situation of children and school children in
Wuhan, Peoples Republic of China. Int Dent ] 1998;
48:210-216.

Russel BA, Horowitz AM, Frazier P). School-based
preventive regimens and oral health knowledge and
practices of six graders. ] Public Health Dent 1989;
49:192-200.

Walsh MM. Effect of school-based dental health
education on knowledge, attitudes and behavior of
adolescents in San Francisco. Community Dent Oral
Epidemiol 1985; 13: 143-147.

Honkala S, Honkala E, Rimpela A, Vikat A. Oral
hygiene instructions and dietary sugar advice
received by adolescents in 1989 and 1997.
Community Dent Oral Epidemiol 2002; 30: 124-132.
Rise ], Haugejorden O, Wold B, Aaro LE. Disrtibution
of dental health behaviors in Nordic schoolchildren.
Community Dent Oral Epidemiol 1991; 19: 9-13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

87

Kuusela S, Honkala E, Kannas L, Tynjala J, Wold B.
Oral hygiene habits of 11-year-old schoolchildren in
22 European countries and Canada in 1993/1994. |
Dent Res 1997; 76: 1602-1609.

Al-Tamimi S, Petersen PE. Oral health situation of
schoolchildren, mothers and schoolteachers in
Saudi Arabia. Int Dent ] 1998; 48: 180-186.
Kleemola-Kujala E, Rasanen L. Dietary pattern of
Finnish children with low and high caries
experience. Community Dent Oral Epidemiol
1979; 7: 199-205.

Sreebny LM. The sugar-caries axis. Int Dent ) 1982; 32:
1-12.

Stecksen-Blicks C, Arvidsson S, Holm AK. Dental
health, dental care, and dietary habits in children in
different parts of Sweden. Acta Odontol Scand
1985; 43: 59-67.

Woodward M, Walker ARP. Sugar consumption and
dental caries: Evidence from 90 countries. Br Dent ]
1994; 176: 297-302.

Honkala E, Eskola A, Rimpela M, Rajala M.
Consumption of sweet foods among adolescents in
Finland. Community Dent Oral Epidemiol 1982; 10:
103-110.

Blay D, Astrom AN, Haugejorden O. Oral hygiene
and sugar consumption among urban and rural
adolescents in Ghana. Community Dent Oral
Epidemiol 2000; 28: 443-450.

Al-Shammery A, Guile EE, El-Backly M, Lamborne A.
An oral health survey of Saudi Arabia: Phase I.
(Riyadh) Final Report 1991. King Abdulaziz City for
Science and Technology, Riyadh.

Wyne AH, Al-Ghorabi BM, Al-Asiri YA, Khan NB. Caries
prevalence in Saudi primary schoolchildren of
Riyadh and their teachers' oral health
knowledge, attitude and practices. Saudi Med |
2002; 23:77-81.

Keogh T, Linden GJ. Knowledge, attitudes and
behavior in relation to dental health of adults in
Belfast, Northern Ireland. Community Dent Oral
Epidemiol 1991; 19: 246-248.

Saudi Dental Journal, Vol. 15, No. 2, May - August 2003



