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Abstract

Objectives: To determine the association between socio-economic indicators and caries status of the school
children, in Riyadh city, Saudi Arabia. Materials and Methods: A cross-sectional descriptive study was conducted
among 433 randomly selected school children from Riyadh city. Socioeconomic statuswas assessed through
interviewing the children using a structured, close-ended questionnaire. Caries status was assessed by using
the DMFT (Decayed, Missing, and Filled Tooth) index. All the responses obtained from questionnaire were
coded and analyzed. Means and standard deviations were computed for the DMFT score. One-way ANOVA
(Analysis of Variance) and Tukey’s multiple comparison tests were performed to determine significant
differences between mean DMFT scores and socio-economic variables. Results: Children showed an overall
mean DMFT score of 5.04 £0.32. The socioeconomic indicators such asoccupational status of the mother
(p<0.001), education level of the mother(p = 0.001) and father (p=0.014), type of accommodation (p = 0.002),
presence of domestic help at home (p<0.001),number of siblings (p=0.003) and family income (p<0.001) were
found to be associated with the DMFT scores of the children. Conclusion: Study is suggestive of clear association
between socioeconomic status of the children’s family and their caries status. Several socio-economic indicators
have been implicated in the association of dental caries status of the children.

Keywords: Association; DMFT Index; Education; Income; Father; Mother; Occupation; Socio-Economic
Status.

Introduction adult population as well [2]. The same report also
posits that the incidence and severity of dental caries

o o o differs not just from country to country but also within
Dental caries is a malicious condition of the teeth different regions of the same country. It further

which has recently been recognized as a global
pandemic [1]. According to a report published in a
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problem in industrialized nations that affects 60-90%  countries which are associated with living conditions,

of school going children and a vast majority of the lifestyles and how preventive oral care strategies are

implemented. Epidemiological studies conducted on

the global level from the 1980s reveal that caries has

¢ 1 been on a decline in 12 year old adolescents that live
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school attendance rate, population employed in the
public sector, age group of 15-64 years and degree of
urbanization. A similar study was conducted in Sao
Paulo, Brazil [5] to explore the association between
dental caries among school children and various
socioeconomic indices at the town level. This study
examined 15,385 children from 129 different towns
and cities in Sao Paulo and observed dental caries
from two perspectives, from the DMFT index and the
care index which is the proportion of decayed teeth
that have already been filled. The variables used to
assess the socio-economic indices were child
development index, human development index,
illiteracy rates among subjects older than 20 years of
age, household income etc.

The results showed that a higher DMFT index was
associated with low child development index and
un-fluoridated water supply so this indicates that
socioeconomic status and dental caries are
significantly correlated. Another study [6] conducted
on school children attending public schools in the
south of Brazil in 2002revealed high DMFT, low
educational level of the mother and low family income
were associated with dental pain thus establishing a
correlation between the socio-economic status of the
child and dental pain. Another research done in four
different provinces of China studied the prevalence
of dental caries in 5 year old Chinese children and its
association with education level of the parents and
household income [7].

The results could not establish a correlation
between the parents’ education level and dental
caries, however it showed that children’s DMFT
scores were significantly impacted by household
income. A similar research done on 856 children aged
36 to 71 months old in the Lausanne Children’s
Hospital in Switzerland [8] wherein their parents or
legal guardians were asked to fill a questionnaire that
contained questions pertaining to their socio
economic status, dental care and dietary habits
proved that early childhood caries (ECC) can be taken
as an indicator of inequalities in the socio-economic
backgrounds of people with ECC being more common
in the poor. The results demonstrated that ECC was
more common in children who hailed from poorer
socioeconomic backgrounds than those from higher
ones.

All these studies and more point towards an
important fact; that socioeconomic status plays
some role in caries prevalence. This present
research aims to study whether anyassociation
exists between the socioeconomic status of school
children in Riyadh city and the prevalence of dental
caries among them.

Materials and Methods

Ethical Clearance

Study proposal submitted to research centre of
Riyadh Colleges of Dentistry and Pharmacy and
ethical approval was obtained. Study registered with
the registration number FIRP/2016/59. Prior
permission was obtained from the school authorities
for examining the children. Verbal consent of the
school children was obtained before oral examination.

A cross-sectional survey was conducted
amongschool children (n=433) studying in grade
three and above from various schools in Riyadh city,
Saudi Arabia.Directory of the schools was used to
select few schools based on ease and access.

Questionnaire

A simple structured, closed ended-questionnaire
was prepared in Arabic language and pilot tested for
cognition and rendition of responses among 20
students from different classes. Questionnaire
consisted of age, gender of the child, socio-economic
variables such as parental education, parental
occupation, and family income, type of
accommodation, number of siblings, domestic
helpers, and number of cars. Three trained
investigators interviewed all the children by using
questionnaire.

Clinical Examination

All the children were examined in the class rooms
facing towards natural light by using disposable
mouth mirrors and explorers. Clinically obvious
carious lesions and permanent restorations without
any signs of decay and those teeth extracted for the
reason of tooth decay were considered for DMFT
index. Caries experience of the child is recorded by
using DMFT (Decayed, Filled and Missing Tooth)
index by three trained and calibrated examiners.
Diagnostic criteria for DMFT index were discussed
with all the examiners and Calibration exercise was
undertaken before the start of the study.

Statistical Analysis

Skewness and kurtosis, and Shapiro-Wilks tests
showed approximately normal distribution of the
data. Hence parametric tests were applied for
inferential statistics. Means and standard deviations
were computed for the DMFT score. Inferential
statistics of one-way ANOVA (Analysis of Variance)
and Tukey’s multiple comparison tests were applied
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to determine significant differences between mean
DMEFT score and socio-economic variables. A p value
of <0.05 was con-sidered significant. Statistical
analysis of the data was carried out by using SPSS
version 21.

Results

Out of the 433 children examined, there were 392
(91.5%)females and only 41 (9.5%) males. Majority of

them 244 (56.4%) were from the age group of 9-10
years and the least were in the age group of 13-14
year 86 (19.9%). Most of the student’s fathers were
working in public sector 304 (70.2%), and mothers
were unemployed 295 (68.1%). Most of the parents
(42.3% Mothers, and 46.4% fathers) students had
university level educational qualification. Nearly 347
(80.1%) students belonged to the family income group
of less than 10000 SAR.

Most of the study participants 157 (36.3%) were
having 3-4 siblings as shown in Table 1.

Table 1: Socio-demographic characteristics of the study subjects

N %

Gender Female 392 90.5

Male 41 9.5

Age 9-10 years 244 56.4

11 -12 years 103 23.8

13 - 14 years 86 19.9

Father’s occupation Unemployed 47 10.9
Private sector 58 134

Public sector 304 70.2

Owns small business 15 35

Owns large business 9 2.1

Mother’s occupation Unemployed 295 68.1
Private sector 23 53

Public sector 106 245

Owns small business 9 21

Father’s Education [lliterate 11 2.5
Primary and middle school 104 24.0
Secondary school 117 27.0
University 201 46.4

Mother’s Education [literate 29 6.7
Primary and middle school 148 34.2
Secondary school 73 16.9

University 183 423

Total Family income (Saudi Riyals) Less than 10000 347 80.1
Above 10000 86 19.9
Number of Siblings 1-2 siblings 89 20.6
3-4 siblings 157 36.3

5-6 siblings 101 23.3
More than 6 siblings 86 19.9

Mean DMFT score of the study participant was
found to be 5.04+3.2, with minimum score of zero
and maximum score of 13, as shown in figure 4.

Distribution of study subjects according to their
accommodation, maids and drivers, and number of
car in possession have been shown in Figures 1, 2
and 3, as shown below.

Enm%
137
1
L 84 2 Fig. 1: Distribution of study participants
according to their accomodation type

! "4 5 .6

Small Luxury Small villa  Luxury villa
apartment apartment
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Enm%

248
154
: 24
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1 maid 1 driver 2 maid two drivers

Fig. 2: Distribution of study participants according to their
domestic help

Standard
Deviation

Mean Minimum Maximum

Fig. 4: DMFT score of study participants

mnm%

328
‘ \ 75.8

1-2 cars

89
‘ Ui B iy 3 %
.& e
None

More than 2 cars

Fig. 3: Distribution of study participants according to Car
possession

Evaluation of the association of caries status with
the occupation of the child’s father and mother as an
indicator of socio-economic status Mean DMFT score
was found to be high among children whose fathers
have their own large business 6.66+3.64, followed by
other occupational groups. Similarly, mean DMFT
score was higher among children whose mothers
were working private sector 6.09+2.61, followed by
other occupational groups as shown in Table 2. There
was no statistically significant difference evident
between different occupational groups of fathers by
one-way ANOVA, F (4,428) =1.793, p=0.129, whereas
mothers occupational groups showed a statistically
significant differenceas determined by one-way
ANOVAF (3, 429) =7.645, p=<0.001.

Table 2: Children’s DMFT score and parental occupational groups

Groups Father Mother
Mean SD Mean SD
Unemployed 5.89 3.33 541 3.19
Private sector 531 3.23 6.09 2.61
Public sector 4.85 3.20 3.95 3.11
Owns small business 440 1.72 3.11 2.71
Owns large business 6.44 3.64 0 0

Table 3: Comparison of Children’s DMFT score among occupational groups of parents by ANOVA

Variables Sum of Squares DF Mean Square F P
Father Between Groups 73.12 4 18.281 1.793 0.129
Within Groups 4363.04 428 10.194
Mother Between Groups 225.141 3 75.047 7.645 <0.001
Within Groups 4211.025 429 9.816

A Tukey’s post hoc test revealedstatistically
significant difference in mean DMFT score between
children’s of the mothers who were unemployed and
those mothers working public sector (p<0.001), as well
as between the mothers working in public sector and
private sector (p=0.017). Hence it can be suggestive
that there is an association between mother’s
occupation and DMFT score of the child.

Evaluation of the association of caries status with
the education level of both parents as an indicator of
socio-economic status

Children” s whose parents had university level
educational qualification showed lower mean DMFT
(father 4.43+3.31) and (mother 4.50£3.17) scores, as
shown in Table 4.
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Table 4: Children’s DMFT score and parental education

Educational groups DMFT SCORE
Father’s Education Mother’s Education
Mean SD Mean SD
[lliterate 491 3.53 5.86 3.20
Primary and middle school 5.87 293 5.53 3.20
Secondary school 538 3.04 5.08 3.13
University 443 3.31 4.50 317

Table 5: Comparison of Children’s DMFT score among educational groups of parents by ANOVA

Parent DMFTS score
Sum of Squares DF Mean Square F r
Father Between Groups 158.346 3 52.78 5.29 0.001
Within Groups 4277.821 429 9.97
Mother Between Groups 108.631 3 36.21 3.59 0.014
Within Groups 4327.535 429 10.08

Children’s DMFT scores showed statistically
significant differences with father’s [F (3, 429) =5.29,
p=0.001] and mothers [F (3, 429) =3.59, p=0.014]
education by one-way ANOVA, as shownin Table 5.

Further analysis with Tukey’s post hoc test
revealedstatistically significant difference in child’s
mean DMFT score between fathers with university
education and primary/middle school education
(p=0.001). Similar statistical significant difference was
found between mother with university education and
primary/middle school education (p=0.018). Hence
it can be noted that there is a relationship between

the levels of education of both parents with the caries
status of their children.

Children’s DMFT scores and socio-demographic
characteristics are presented in Table 6. Children’s
living in small villa (4.53£3.18), having single driver
(4.13£3.09), and those without having car (4.88+2.80),
having 1-2 siblings (4.18+2.88) with family income of
less than 10000 SAR (4.78+3.23) showed lower mean
DMFT scores.

Evaluation of the association of caries status with
the other sociodemographic variables.

Table 6: Children’s DMFT score and socio- demographic characteristics

Characteristics DMEFT score
Mean SD
Accommodation Small apartment 6.07 3.02
Luxury apartment 4.96 3.16
Small villa 4.53 3.18
Luxury villa 4.70 3.24
Domestic help 1 maid 5.60 3.12
1 driver 4.13 3.09
2 maids 4.42 2.92
2 drivers 7.57 4.50
Number of car 1-2 cars 4.96 3.20
More than 2 cars 5.38 3.28
None 4.88 2.80
Siblings 1-2 siblings 4.18 2.88
3-4 siblings 4.99 3.09
5-6 siblings 511 3.35
More than 6 siblings 5.97 3.34
Family income Less than 10000 4.78 3.15
Above 10000 6.12 3.23

Table 7: Comparison of Children’s DMFT score among different socio-demographic characteristics

Characteristics DMET score
Sum of Squares DF Mean Square F r
Accommodation Between Groups 155.591 3 51.864
thi 5198 0.002
Within Groups 4280.576 429 9.978
Domestic help Between Groups 259.736 3 86.579 8.893 <0.001
Within Groups 4176.430 429 9.735 ’ :
Number of cars Between Groups 12.920 2 6.460 68 0.534
Within Groups 4423.246 430 10.287 ’ ’
Siblings Between Groups 140.371 3 46.790 4673 0.003
Within Groups 4295.795 429 10.014 ' :
Family income Between Groups 123.416 1 123.416 12334 <0.001
Within Groups 4312.751 431 10.006 ’ :
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Socio-demographic characteristics such as
accommodation [F (3,429) =5.198, p=0.002],domestic
help[F (3, 429) = 8.893, p<0.001], number of siblings
[F (3,429) =4.673, p=0.003], and family income[F (1,
431)=12.334, p<0.001] showed statistically significant
difference with regards to DMFT score of the child.
However, number of cars [F (2,430) =0.628, p=0.534]
is the only factor did not show any significant
difference, as shown in Table 7.

Further analysis with Tukey’s post hoc test
revealedstatistically significant differences between
DMEFT scores of children living small apartments and
small villa (p=0.002), as well between small apartment
and large villa(p=0.005). Similarly, DMFT score of
children varied significantly between the families
having one driver and one maid (p<0.001), and one
driver and two drivers (p=0.023).DMFT score also
showed significant difference between children
having 1-2 siblings and more than 6 siblings
(p=0.001).

Discussion

This study was conducted among school children
in Riyadh city to determine whether anassociation
exists between the various variables that are
commonly perceived as indicators of the
socioeconomic status and the caries status of children.
To the best of our knowledge, this is the first research
conducted in Riyadh which tries to examine the
various socioeconomic variables that might play a
part in the prevalence of dental caries. The data
collection process consisted of two parts; one that
assessed the socioeconomic indicator variables and
oral examination to assess the DMFT index of each
child individually.

The results of the studyrevealed that the caries
status of the child was not associated with the
employment status of the father but was related to
that of the mother. This finding is consistent with a
study conducted on 12 year old school children in
East Jerusalem [9] wherein no significant difference
was found in the DMFT index of children based on
their father’s employment level but the results were
significant for the mother’s employment level.
Children with employed mothers in private sector
had shown less caries compared to other
counterparts.

However, the results of this study are in line with
that of the previous studies with regards to the
education level of the father. Present study revealed
that the caries status of the child is associated with
the education level of both the father and the mother.

Several other studies confirm this finding. For
example, a cross-sectional study conducted in tribal,
rural, suburban and urban school children in the
Indian state of Tamil Nadu [10] reported that a
statistically significant relationship between DMFT
scores in the urban group and the mother’s education
level. Another study conducted on pre-school children
in a closer geographical and cultural setting, in Abu
Dhabi [11] showed statistically significant
relationship between the education level of both
parents and the caries experience of their child.
Recent study conducted among pre-school children
in Riyadh [12] revealed a significant association
between DMFT scores employment status of both
parents as well as the education level of the mother.
These last two studies partly agree with the findings
of this study. This can be explained due to the fact
that parents’ level of awareness and the subsequent
grooming of their children to dental care depended
on their education level.

The type of accommodation was also examined as
an indicator of socioeconomic status. Results revealed
a statistically significant difference in the DMFT scores
of children living in various different types of
dwellings which implied that there exists an
association between the type of accommodation and
caries status. This association may have developed
as a natural extension of the association between the
employment status of the mother and the educational
status of both parents. A study conducted on school
children in Brazil examined the relationship between
social deprivation, income inequality, social cohesion
and dental caries. This study found an inverse
relationship between the caries status of the children
and the number of maids present in the household
[13].

Another finding in this study that was consistent
with several other studies is the association between
the number of siblings of a child and his/her caries
status. This variable helped determine family size,
house density or crowding index. The results revealed
a statistically significant difference in the DMFT scores
between these groups indicating an association
between the numbers of siblings (house density/
crowding index). A study conducted on pre-school
children in Sri Lanka [14] concurred with these
findings as it revealed that the family size is
significantly associated with the caries status of the
examined children. Another study [12] concluded that
lower levels of parent education and more number of
children in the family could be risk factors for
increased caries experience.

This study has some identifiable limitations which
need to be taken into consideration. Firstly, the
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analyses in this study were cross-sectional and all
findings were mere associations which do not
necessarily translate into causation. The study was
limited to a small segment of the Saudi population
and its results cannot be considered to be conclusively
representative of the entire population of Saudi
Arabia. Moreover, all the researchers in this study
were females hence most of the female school children
were part of the study. Only few male students of
lower classes were considered in the present study
due to the fact that females were not allowed to enter
male schools in higher classes. Despite these
limitations, this study is important because it is the
first study in the investigated area which closely
examines the socio-economic variables which
particularly determine the socioeconomic status of
people in this area. Further research is warranted to
determine the direction of the correlation between
caries status and the various socio-economic variables
that have been examined in this study. All the socio-
economic information obtained from the younger
children may not accurately reflect actual status.

Conclusion

Within the limitations study it can be concluded
that there is a clear association between socioeconomic
status of the children’s family and their caries status.
Socioeconomic variables like parents’ education level,
mother’s occupation, presence of domestic help in
the house, number of siblings and type of
accommodation appear to have a bearing on caries
experience among children studied in this research.
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