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INTRODUCTION

Accumulation of bacteria especially cariogenic
streptococcus mutants, diet oral hygiene and time play
an important role in carious lesion.1However dental
caries is not a typical classical infectious disease, it is
rather a multifactorial disease where several risk
factors are involved and it occurs because of the imbal-
ance that is created in oral environment and associa-
tion of other external factors.2

Risk factors for dental caries can be divided into
oral and non-oral risk factors. Tooth anatomy and
composition of dental plaque, previous infections, res-
torations, and oral hygiene are categorized under oral
risk factors and non-oral risk factors include age,
socioeconomic status, medical condition, medications,
fluoride history, dietary habits, genetic predisposi-
tion, general health, dental visits, and irregular tooth
brushing.

Many researchers have proved the association
between poor health status, Systemic diseases, genet-
ics, environmental and oral related behavioural fac-

tors (poor oral hygiene, poor dietary habits, frequent
use of oral medication containing sugars, insufficient
exposure to fluoride and inadequate use of dental
health care services).The oral health related factors or
biological determinants are considered as proximal
risk factors and socioeconomic status is considered as
distal risk factors. These factors if controlled can help
to reduce the caries prevalence in the population who
are at great risk mainly in young children. Research-
ers have introduced several risk factors models for the
assessment of risk of dental caries and predicting
future caries risk which can and help in leading to-
wards the prevention of dental caries.3-4 Children are
more susceptible to dental caries, their primary teeth
exfoliated and permanent dentition erupt into the
mouth, their oral immunity is still in building phase,
they were facing transitions of dietary habits which
changes from home to school. The predisposing factors
for causing dental caries are active at this stage. It has
also been seen that children at the school going age
rely more on self-selection of food. Infrequency of
inappropriate eating practice and no proper guidance
for oral hygiene increases the risk of dental caries.5-6
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Key Words: Dental caries in 12 to 15 years old, risk factors.



485Pakistan Oral & Dental Journal Vol 32, No. 3 (December 2012)

Dental caries risk factors among 12-15 years old

There was the need of dental survey to evaluate the
multiple risk factors that were responsible for occur-
rence of dental caries in school going children. Only
few studies are available to show the occurrence of
dental caries in school going children in Karachi. This
study was carried out to find out the DMFT Status of
school going children and also to find out the associa-
tion with certain factors like brushing time, cleaning
the mouth after intake of sweets etc.

METHODOLOGY

A cross-sectional study was conducted in school
going children between the ages of 12 -15 years in
Malir town. There are seven union councils in Malir
town, two schools selected from each union council.
From each school 28 students were selected for exami-
nation. The sample size was 380 which were calculated
based on the previous prevalence study done by A.A
khan in Lahore7 and following formula8 was used for
the calculation of the study sample size.

A standard Error of 5%, a confidence interval level of
95% and an Expected prevalence of 55% was used.
Clinical oral examination was done to record the DMFT
status of the oral cavity and structured questionnaires
was used to for the knowledge variables. The study
was conducted during the month of February and
March 2012.The response was 100%.Ethical permis-
sion was taken before the start of the study from the
head master/ school Principals authorities for con-
ducting the study and for oral examination of the
children. The oral examination was simple and there
was no chance of harm to children during examination.

Descriptive data is presented in terms of proportions
for discrete variables and mean (sd) for continuous
variables. Chi square test was done to assess the
difference of dental caries derived from decay missed
and filled teeth (DMFT) for categorical variables. Anova
and independent sample ttest was done to assess the
mean difference of DMFT among different groups.
Univariate and multivariable logistic regression analy-
sis was applied to check the association of variables
with dental caries. The DMFT variable and completed
questionnaires were then entered in STATA version
11 for statistical analysis.

RESULTS

Total number of 399 children participated in the
study and information on oral examination for DMFT
and questionnaire was obtained. The participation
response of the students was 100%.

Of the total 399 students examined there were
51.38% boys and 48.62% girls. The overall mean DMFT
score was 1.26.The mean DMFT in boys ranged from 0
to 6 with mean DMFT 1.06and in girls it ranges from
0 to 4 with meanDMFT1.45.

The DMFT value by age stratification showed that
the DMFT value was 1.14 in 12 year, 1.29in 13 years
old and 1.3 and 1.25 in 14 and 15 years old children
respectively. The study showed that as the age of the
children increased from 12 to 15 years the DMFT value
was also increased and presented in table 1.

Girls in school had overall higher mean decay
teeth (dt), filled teeth (ft)and DMFT scores than boys,

TABLE 1: MEAN (SD), DMFT, D-T, M-T, AND F-T AND THEIR FREQUENCIES BY AGE AND SEX.

Variables DMFT % DMFT>0 D-T %DT>0 M-T %MT>0 F-T %FT>0

Gender
Boys (205) 1.06(1.12) 60.5 0.91(1.05) 53 0.04(.22) 5 0.10(.3) 10
Girls (194) 1.46(1.34)* 73.2 1.2(1.21)* 65 0.05(.22) 5 0.20(.54)* 5
Age
12(42) 1.14(1.26) 54.7 0.95(1.14) 47 0.02(.15) 2 0.16(.37) 17
13(83) 1.29(1.40) 61.5 1.16(1.28) 60 0 (0) 0.12(.36) 11
14(113) 1.30(1.25) 71.7 1.04(1.09) 62 0.04(.20) 5 0.21(.50) 18
15(161) 1.25(1.17) 69 1.02(1.11) 60 0.09(.28) 9 0.11(.43) 9
Total(399) 1.26(1.25) 66.7 1.05(1.14) 59 0.05(.21) 5 0.15(.44) 12.5

DMFT= decayed, missing, and filled teeth; DT = decayed teeth; MT = missing teeth by caries; FT = filled teeth,
*p-value< 0.05

N = d2
Z2P(1-P) .
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the DMFT difference was statistically significant .The
girls had more cavities present than boys. Likewise
the ft score was higher in girls as compare to the boys
and was not statistically significant. Here again the
girls has more dental fillings present than the boys. On
the other hand missed teeth (mt) score was same in
both girls and boys. Table 2A and B gives the informa-
tion on the distribution of oral health knowledge and
percentage DMFT by gender.

DISCUSSIONS

The cross sectional surveys among school children
in Malir (Karachi) for DMFT status and analysis of
knowledge towards the oral health in school going
children between the ages of 12 to 15 according to the

WHO criteria was done and showed sufficient results.
The mean DMFT index was 1.26 and was smaller than
the previous national health survey of Pakistan which
was 1.6 and the prevalence of dental caries was 66.67%
which was higher from oral health survey that was
done in 2004 where it was 50%.9 WHO states that
developing countries have low DMFT status and higher
untreated cavities present due to the large consump-
tion of sugar containing products.10 The mean DMFT
weight was higher due to the increase number of
decayed teeth present in both boys and girls and girls
had higher DMFT score than boys which was statisti-
cally significant.

It has been seen that mothers played a vital role in
maintaining oral hygiene of school going children.

TABLE 2A: DISTRIBUTION OF ORAL HEALTH KNOWLEDGE AND % DMFT BY GENDER (N=399)

Questions N=399 (%) % DMFT N (%) Boys (N=205) N (%) Girls (N=194) N (%) P value

How many times
a day you brush
your theet
Once a day 167(42%) 113(68%) 95(46.6%) 72(37.2%) 0.15
Twice a day* 174(44%) 113(64%) 81(39.2%) 92(47.9%)
Thrice a day 58(14%) 40(69%) 29(14.2%) 29(14.9%)
How much Time
you spent on
brushing
less than 3 min 131(33%) 82 (62%) 74(36.1%) 75(29.4%) 0.26
3 min or more* 145(36%) 103(71%) 74(36.1%) 71(36.6%)
Don’t know 123(31%) 81 (66%) 57(27.8%) 66(34%)
Which things you
you use for clean-
your teeth.
Muswak 24(6%) 18(75%) 13(54%) 11(46%) 0.84
Brush and tooth 363(91%) 239(64%) 185(51%) 178(49%)
With finger 12(3%) 9(75%) 7(58%) 5(42%)
When did you last
last brush your
teeth?
Today* 274(69%) 178(64%) 131(64%) 143(74%) 0.06
Yesterday 87(22%) 63(72%) 49(24%) 38(20%)
Day before 38(9%) 25(66%) 25(12%) 13(6%)
When do you brush
your teeth
Morning* 321(80%) 204 (63%) 163(79%) 158(81%) 0.7
Afternoon 1(1%) 1 0 1(1%)
Before going to bed 7(2%) 6 (86%) 4(2%) 3(2%)
Other time 70(17%) 55 (78%) 38(18%) 32(16%)

*Correct answer
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TABLE 2B: DISTRIBUTION OF ORAL HEALTH KNOWLEDGE BY GENDER (CONTINUED)

Questions N (%) %DMFT Boys (N=205) N (%) Girls (N=194) N (%) P value

Remnants of food
particles on mouth
are called?
Plaque 263(66%) 175(66%) 113(55%) 150(77%) <.001
Calculus 75(19%) 49 (65%) 52(25%) 23(12%)
Stains 24(6%) 17 (71%) 20(10%) 4(2%)
Don’t know 37(9%) 25 (67%) 20(10%) 17(9%)
Do you know what
fluoride is?
Yes 217(54%) 144 (66%) 112(55%) 105(54%) 0.91
No 182(45%) 122 (67%) 93(45%) 89(46%)
Fluoride protects the
teeth against decay?
Yes 287(72%) 193 (67%) 144(70%) 143(73%) 0.70
No 84(21%) 58 (69%) 45(22%) 39(21%)
Don’t know 28(7%) 15 (53%) 16(8%) 12(6%)
How many times a
day you eat sweets?
Once a day 157(40%) 103(65%) 83(53%) 74(47%) 0.002
Twice a day 52(13%) 36 (69%) 14(27%) 38(73%)
Thrice a day 73(18%) 53 (72%) 41(56%) 32(44%)
Don’t eat sweets
every day. 117(29%) 74 (63%) 67(57%) 50(43%)
Do you eat snacks
between meals?
Yes 118(30%) 82 (69%) 58(28%) 60(31%) 0.56
No 281(70%) 184(66%) 147(72%) 134(69%)
Preferred times for
eating sweets.
At mealtimes 63(16%) 40 (63%) 35(17%) 28(14%) 0.137
Between mealtimes 23 (6%) 18 (78%) 8(4%) 15(8%)
After meals 252 (63%) 163 (65%) 136(66%) 116(60%)
At all times 61(15%) 45 (73%) 26(13%) 35(18%)

Other studies also mentioned the role of mothers oral
hygiene maintenance.11 Two third of the students were
aware that use of fluoride containing toothpaste helps
the teeth from decaying. These results are similar to
the study done in Burkina, Africa.12 Eating habits
between meals and after meals was the same for boys
and girls and the results showed the similarity to the
study that was done in school going children in
UAE.13Higher DMFT in girls can be explained by
several factors. Teeth erupt earlier in girls than boys
therefore girls have more exposure time for cariogenic
oral environment, relationship of girls to snacking
during food preparation and the pregnancy and hor-

monal influences also influence on their oral cavity.
There is difference in biochemical composition of sa-
liva and rate of flow in girls and boys. Clinical and
experimental caries research done by Lukacs and
Largaespada validate the effect of hormonal fluctua-
tions on the quantity and quality of saliva thus on oral
ecology. Although the distribution of parents’ educa-
tion and income was the same between boys and girls,
the physiological factors and other factors like poor
oral hygiene and negligence from children and parents
could be the cause of higher dental caries between girls
than boys.14
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Sugar containing food is easily accessible in large
number of shops and due to the food that children buy
from the schools with their pocket money that their
parents gives them  may be the cause of more dental
caries among those who came from higher income
families. Also the biscuits and toffees advertisement
from the companies that target mainly schools may be
the cause of large number of dental cavities. If high
income parents do not have proper oral hygiene knowl-
edge, the chance of occurrence of dental diseases in
their children is higher. The combination of high in-
come and poor parental education is a new risk factor
which needs further investigation. Same phenomenon
was also seen in children in Abu Dhabi where the
students had the high dental caries status in high
income families.15

There were disparities of knowledge of oral health
in girls and boys and the results were similar in study
done in Japan.16The study reveals that girls have more
knowledge and were more oral health conscious as
compared to boys but the mean DMFT score was
greater than boys.  This is more likely due to the
socioeconomic status, and girls were from the families
where there were no gender differences with regard to
priorities for attainment of education between girls
and boys. National health survey in Hungary also
found out the gender difference in dental caries expe-
rience and in the increase of prevalence of caries and
as age increases. This is similar to this study.13

Present study also reveals that there were false-
positive responses chosen by many students under the
study. There was the question about dental plaque
(“what the remnants of food particles in mouth are
called”) and the next part was “where it sticks in the
mouth”. Those who gave the correct answer for the
question number one they selected the wrong answer
of the second question. This may introduce bias in the
study. The false positive findings were also seen in the
study done in Copenhagen.17

Misconception was noted in the causes of dental
caries in students. Most of them were unaware from
the exact cause of the dental cavities and believes that
sugar and related products are the factors for the
occurrence of dental caries rather than bacteria. This
may be due to the fact that there no dental education
programmes has ever been conducted in any school.
Therefore there should be some oral health education
programmes conducted in these schools.
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