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Abstract

Aim This was to determine dental caries determinants in the study participants.

Methodology This was a secondary data study extracted from primary data through a school-based study that recruited
students from primary and secondary schools in a suburban population in Nigeria. The variables included age, gender, socio-
economic status, oral hygiene status, type of parenting, birth rank, family size and presence of dental caries. The diagnosis of
dental caries was based on the World Health Oral Health Survey recommendations while oral hygiene was determined using
simplified-oral hygiene index (OHI-S). Data was analysed using STATA version 13, statistical significance was set at P <0.05.
Results The prevalence of dental caries for the study population was 12.2%, DMFT and dmft were 0.16 and 0.06 respec-
tively. Children within age groups 11-13 and 14-16 years had reduced chances of having dental caries (P=0.01; P=0.01);
children with fair oral hygiene and poor oral hygiene had increased odds of having dental caries (P <0.001; P<0.001), last
child of the family also had increased odds of having dental caries while children from large family size had reduced odds
of having dental caries. This study also showed that first permanent molars and second primary molars were mostly affected
by dental caries but there was no significant difference between distribution of the maxillary or mandibular jaw or between
right and left quadrants.

Conclusion Age, oral hygiene, birth rank and family size were the significant determinants of dental caries in the study
population and the teeth mostly affected were first permanent molars and second primary molars.

Keywords Dental caries - Type of parenting - Oral hygiene - Birth rank - Family size

Introduction

Dental caries is a complex chronic oral disease and the most
prevalent chronic disease of childhood (Mignogma and Fed-
ele 2006). It refers to the localised destruction of susceptible
dental hard tissues by acidic by-products from the bacterial
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fermentation of dietary carbohydrate (Pau et al. 2008).

In spite of a range of oral diseases affecting the world’s
population, dental caries continues to be the most prevalent
oral disease in children and adolescents worldwide, leading
to pain, poor nutrition, time out of school and interference
with quality of life (Petersen 2003; Egri and Gunay 2004;
Blumenshine et al. 2008).

Dental caries is a multifactorial disease that has a com-
plex interaction of cultural, social, behavioural, nutritional
and biological risk factors that are associated with its ini-
tiation and progression (Ismail et al. 1997). Other factors
include poor oral hygiene (Parisotto et al. 2010; Arora et al.
2011) low maternal education (Congiu et al. 2014; Baggio
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et al. 2015). A child’s family structure is an important social
factor that has a significant effect on the oral health of chil-
dren, playing a critical role on how the physical and emo-
tional support needed to cope with a disease, its treatment,
and its financial burden are provided (Mayo et al. 2000).
Reports from a study among Brazilian children showed that
dental caries is more common in children from single-parent
families and those with parents of low educational level,
especially of illiterate mothers (Maciel et al. 2001).

In Nigeria, a significant number (9%) of children live
without biological parents (National Population Commis-
sion 2009) and many children living with guardians do not
receive the much-needed attention as do children living with
their biological parents (Chipungu and Bent-Goodley 2004).
Folayan et al. (2010) that dmft/DMFT was higher in subjects
who were only-children and last children in the family but
the study failed to establish any increased risk for caries as
the birth rank increases or decreases. Family size, birth rank,
age difference between the subject and next oldest sibling
and parent’s age at birth of the subject were significantly
associated with the dental caries experience of the study
participant (Wellappuli and Amarasena 2012). In addition,
another Nigerian study (Folayan et al. 2017) reported that
the number of siblings and the birth rank increased the
chances of having caries and use of fluoridated toothpaste
respectively, among their study participants. Vaneeobber-
gen et al. (2001) reported that gender, age, oral hygiene
habits, use of fluorides, dietary habits, geographical factors
and parental modelling were considered to be predictors for
dental caries.

Poor oral hygeine and age have beeen established as
determining factors for dental caries. In fact studies have
shown that dmft/DMFT decreased with increasing age
(Jablonski-Momeni et al. 2014) and that there is an associa-
tion between the risk of developing dental caries and poor
oral hygiene habits and consuming sugary foods and drinks
(Vaneeobbergen et al. 2001; Mwakayoka et al. 2017). Hence
this study aimed at assessing the determinants of dental
caries among children and adolescents so that the findings
could be used in the prevention of dental caries. Specifically,
this study explored the impact of oral hygiene on dental car-
ies and association of socio-demographic factors (age, gen-
der, socio-economic status, birth rank, family size and type
of parenting) on dental caries prevalence among the study
participants.

Methodology
Study population

The data used for this study was secondary data extracted
from primary data which was collected through a
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school-based study that recruited students from primary
and secondary schools in a suburban population in Nige-
ria. This was a cross-sectional study that recruited primary
and secondary school students aged 816 years, residing
in Ile-Ife Nigeria. One of the objectives of the main study
was to determine the co-morbidity associated with molar-
incisor hypomineralisation. Details of the primary study
have been reported by Oyedele et al. (2015).

Sample selection

The study participants were recruited through a multi-
stage sampling technique involving both public and private
schools, primary and secondary schools in order to ensure
adequate representation of all the socio-economic strata.
The details of this sampling technique have been previ-
ously reported by Oyedele et al. (2015).

Sample size calculation

The sample size for this study was arrived at using the
formula proposed by Araoye (2003) for epidemiological
study. Previous studies in the study environment showed
caries prevalence of 13.9-17.4% (Kubota et al. 1990; Ade-
koya-Sofowora et al. 2006; Oziegbe and Esan 2013). Using
an average of 15.7%, the minimum sample size for the
population was 203 children. However, the data available
for analysis of this study was based upon 2017 samples.

Methods of data collection

Self-administered questionnaires were used for the partici-
pants in the secondary schools, while interviewer-admin-
istered questionnaires were used for those in the primary
schools. The questionnaires captured the age as at last
birthday, gender, socio-economic status, type of parent-
ing, birth rank and the number of children in the family.

The socio-economic status was determined using a
multiple scoring index that utilizes the mother’s level of
education and the father’s profession (Bernard 1957). This
scoring index had been previously used for studies in this
environment (Olusanya et al. 1985; Folayan et al. 2003).
Each child’s socio-economic status was classified as Class
I (upper class), Class II (upper middle class), Class III
(middle class), Class IV (lower middle class) and Class
V (lower class). Study participants were also asked about
their birth position, the number of children in the family
and the form of parenting, whether by both parents, single
parent or other forms of parenting.
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Oral hygiene examination

The oral hygiene of the study participants was determined
using the simplified-oral hygiene index (OHI-S) described
by Greene and Vermillion (1964). The calculus index sim-
plified (CI-S) and debris index simplified (DI-S) values
may range from O to 3, the OHI-S value that is the sum of
CI-S and DI-S ranged from O to 6. Oral hygiene index score
of 0—1.2 meant good oral hygiene; 1.3-3.0 meant fair oral
hygiene and 3.0—6.0 meant poor oral hygiene.

Dental caries examination

The diagnosis of dental caries was based on the World
Health Oral Health Survey recommendations (WHO 2005).
Each tooth was examined for dental caries using a plain
mouth mirror under natural light while the child was seated
on a chair. Caries status was assessed using the Decayed
Missing and Filled (DMFT) index for permanent teeth and
decayed missing teeth (dmft) for the primary teeth. Decayed
(D/d) teeth were defined as any tooth whose crown had an
unmistakable cavitation on the pits or fissures, or on a tooth
surface or a filled crown with decay, when it has one or more
permanent restorations that are decayed. The F/f was defined
as a filled crown with no decay, when it had one or more per-
manent restorations, and there is no caries anywhere on the
crown. The M/m was defined as a missing tooth due to car-
ies; when a tooth has been extracted due to caries. To arrive
at a DMFT/dmft score for each participant, three values must
be determined: the number of teeth with carious lesions, the
number of extracted teeth due to caries, and the number of
teeth with fillings or crowns. The numbers of teeth are then
summed together to give the DMFT score for the permanent
dentition and dmft score for the primary teeth.

Intra-examiner reliability

Before the commencement of the study one of the authors
(TAO) went through a series of calibration exercises for den-
tal caries detection. Calibration for dental caries was com-
pleted using a pictorial chart of teeth with carious lesions
of different patterns. This was then followed by the exami-
nation and diagnosis of carious lesion, in live patients at
different intervals. The data was then subjected to unweight
kappa scores analysis, to determine intra-examiner reliabil-
ity, which was 0.91.

Data analysis

The socio-economic status of the children was grouped into
3 during data entry. Classes] and II were classified as high
socio-economic status, class III remained the middle socio-
economic status and classes IV and V were classified as

low socio-economic status. The age of the participants was
also grouped into three, 8—10, 11-13, and 14-16 years age
groups. This age grouping was used in the previous study
(Oyedele et al. 2015).

Birth rank was grouped into first born, last born and
other birth ranks. The number of children in the family was
grouped into 0—1, 2—4 and more than 4. Association between
age, gender, socio-economic status, birth rank, number of
children and type of parenting was determined using Chi
square analysis. The determinants of dental caries were
assessed using logistics regression. The reference groups
in the model were females, children from the low socio-
economic status, other birth ranks, more than one child and
living with both parents. Statistical analysis was conducted
with the use of STATA version 12.0. Statistical significance
was established at P values equal to or less than 0.05.

Ethical clearance

Ethical clearance for the primary study was obtained
from Obafemi Awolowo University Teaching Hospi-
tals Complex, Ile-Ife Health Research Ethics Committee
(ERC/2011/06/03).

Results

Data available for 2,107 children and for this secondary data
analysis. There were 53.4% females and while 46.6% males
that participated in this study. Two hundred and fifty-eight of
the study population had dental caries in one or more teeth
giving a prevalence of 12.2%. The DMFT of the population
was 0.16 and dmft was 0.06.

Table 1 shows the association between dental caries, oral
hygiene and socio-demographic variables. The age distribu-
tion of participants with dental caries shows that age group
8-10 years had higher caries prevalence (16.4%) compared
with age groups 11-13 years (11.0%) and 14-16 years
(11.1%), the association between dental caries and age dis-
tribution was found to be statistically significant (y>=9.8,
P=0.01). In terms of gender distribution there was no sig-
nificant difference in the prevalence distribution between
males and females (12.1 vs 12.4%; X2=0.03, P=0.87).

In addition, Table 1 showed the socio-economic status
of the study participants, there was slight higher prevalence
of dental caries among children from high socio-economic
group compare to middle and low socio-economic group.
The association between dental caries and socio-economic
status was however not statistically significant (y*=2.19,
P=0.34).

Table 1 also showed the relationship between dental
caries and oral hygiene, children with fair oral hygiene
and poor oral hygiene had high prevalence of dental caries
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Table 1 Associat.ion . Variables Dental caries Total N (%) ¥ P value
between oral hygiene, socio-
demographic factors and dental Present N (%) Absent N (%)
caries
Age (years)
8-10 77 (16.4) 392 (83.3) 469 (22.3) 9.80 0.01
11-13 84 (11.0) 682 (89.0) 766 (36.4)
14-16 97 (11.1) 775 (88.9) 872 (41.3)
Gender
Male 119 (12.1) 863 (87.9) 982 (46.6) 0.03 0.87
Female 139 (12.4) 986 (87.6) 1125 (53.4)
Socio-economic status
High 85 (13.8) 529 (86.2) 614 (29.1) 2.19 0.34
Middle 57 (12.0) 417 (88.0) 474 (22.5)
Low 116 (11.4.0) 903 (88.6) 1019 (48.4)
Oral hygiene status
Good 85 (9.0) 856 (91.0) 941 (44.7) 16.66 <0.001
Fair 116 (14.5) 686 (85.5) 802 (38.1)
Poor 57 (15.7) 307 (84.3) 364 (17.2)
Type of parenting
Both parent 210 (12.3) 1496 (87.7) 1706 (81.0) 1.23 0.54
Single parent 23 (10.4) 199 (89.6) 222 (10.5)
Others 25 (14.0) 154 (86.0) 179 (8.5)
Birth rank
First child 78 (11.5) 603 (88.5) 681 ((32.3) 224 0.33
Last child 72 (14.1) 438 (85.9) 510 (24.2)
Others 108 (11.8) 808 (88.2) 916 (43.5)
Number of children
0-1 9(23.7) 29 (76.3) 38 (1.8) 6.73 0.04
2-4 177 (12.8) 1211 (87.2) 1388 (65.9)
>4 72 (10.6) 609 (89.4) 681 (32.3)
Total 258 (12.2) 1849 (87.8) 2107 (100.0)

(14.5, 15.7% respectively) compare with children with good
oral hygiene (9.0%). The association between oral hygiene
and dental caries was statistically significant (y*>=16.66,
P=<0.001). There was no statistically significant associa-
tion between dental caries and type of parenting (x*=1.23,
P=0.54), and dental caries and birth rank (X2=2.24,
P=0.33). However, children who were the only child of
the family had higher caries prevalence (23.7%) compared
with children from a family size of 2—4 children (12.8%) or
greater than four children (10.6%). The association between
the number of children in the family and dental caries was
statistically significant (y*=6.73, P=0.04).

Table 2 shows determinants of dental caries among the
study participants. Age, oral hygiene, birth rank and number
of children in the family were the significant determinants
of dental caries in the study population. Children from age
group 11-13 years (AOR 0.61; P=0.01) and age group
14-6 years (AOR 0.62; P=0.01) were less likely to have
dental caries when compared to children from age group
8-10 years.

@ Springer

Also children with fair oral hygiene (AOR 1.73;
P <0.001) and poor oral hygiene (AOR 2.13; P<0.001)
were more likely to have dental caries when compared
with children with good oral hygiene. Children that were
the last child of the family were also more likely to have
dental caries (AOR 1.50; P=0.03) compared to the first
child and other birth ranks and children from a family with
2—4 children (AOR 0.36; P=0.01) and greater than four
children (AOR 0.30; P=0.00) were less likely to develop
dental caries compared to a family with an only-child.

Table 3 shows the distribution of teeth affected by den-
tal caries in the study participants. First permanent molars
were the teeth mostly affected by dental caries in this study
population (72.6%) followed by second permanent molars
(21.9%) and the least affected teeth were canine and third
permanent molars (0.7%). For the carious primary teeth in
this study population, second primary molars were mostly
affected by dental caries (64.0%) and the least were the
canines (1.6%).
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Table 2 Determinants of dental caries among the study participants

Variables AOR 95% CI P value
Age (years)

8-10 1 - -

11-13 0.61 0.43-0.86 0.01

14-16 0.62 0.44-0.87 0.01
Gender

Female 1 - -

Male 0.90 0.69-1.18 0.46
Socio-economic status

High 1 - -

Middle 0.88 0.61-1.28 0.51

Low 0.82 0.60-1.13 0.22
Oral hygiene status

Good 1 - -

Fair 1.73 1.28-2.35 <0.001

Poor 2.13 1.47-3.07 <0.001
Type of parenting

Both parent 1 - -

Single parent 0.85 0.54-1.35 0.50

Others 1.15 0.71-1.86 0.56
Birth rank

First child 1 - -

Last child 1.50 1.04-2.15 0.03

Others 1.23 0.88-1.73 0.23
Number of children

0-1 1 - -

2-4 0.36 0.16-0.81 0.01

>4 0.30 0.13-0.68 0.00

Table 4 shows jaw distributions of teeth affected by den-
tal caries. Dental caries was found more in the mandibular
jaw (70.8%) compared to the maxillary jaw (29.2%) and the

Table 3 Distribution of teeth affected by dental caries

left quadrants recorded higher percentage of dental caries
(54.5%) compared with right quadrants (45.5%). The asso-
ciation between jaw distribution and dental caries was sta-
tistically non-significant (x*>=0.33, P=0.57).

Discussion

The main objective of the present study was to identify
the determinants of dental caries among the children aged
8-16 years living in a suburban population. We specifically
looked at the effect of age, gender, oral hygiene, socio-eco-
nomic status, birth rank, type of parenting and number of
children on dental caries. This study showed that age, oral
hygiene, birth rank, and number of children in the family
were significant determinants of dental caries.

The study also showed that teeth mostly affected by den-
tal caries were first permanent molar for permanent teeth
and second primary molar in primary dentition. There was
no significant difference in the jaw or quadrant affected by
dental caries in this study population.

The prevalence of dental caries recorded in this pre-
sent study was 12.2%, this prevalence was close to those
reported by Denloye et al. (2005), higher to that reported
by Oziegbe and Esan (2013) among 7—12 and 13-16 years,
and that reported by Kolawole et al. (2016) in the same study
environment.

The findings of this study are similar to previous stud-
ies. For instance, we found that the chance of having den-
tal caries was reduced by about 60% in older age groups
(11-13, 14-16 years) when compared to younger age groups
(8-10 years) in the study participants. This was similar to the
study by Oziegbe and Esan (2013) that reported higher prev-
alence in children 4-6 years as compared to children aged

Teeth affected Jaw quadrant Total, N (%)
Maxillary right, N Maxillary left, N (%) Mandibular left, N~ Mandibular right,
(%) (%) N (%)
Canine 1(2.8) - - 1(L.1) 2(0.7)
First premolar 4(11.1) - - 22.1) 6(2.1)
Second premolar 1(2.8) 12.1) 3(2.8) 1(L.1) 6(2.1)
First molar 27 (75.0) 43 (89.6) 69 (63.3) 70 (73.7) 209 (72.6)
Second molar 3(8.3) 3(6.3) 36 (33.0) 21 (22.1) 63 (21.9)
Third molar - 12.1) 1(0.9) - 2(0.7)
Total 36 (12.5) 48 (16.7) 109 (37.8) 95 (33.0) 288 (100.0)
Primary teeth
Canine 13.2) - 13.1) - 2 (1.6)
First molar 8(25.8) 6 (28.6) 14 (42.4) 15 (37.5) 43 (34.4)
Second molar 22 (71.0) 15 (71.4) 18 (54.5) 25 (62.5) 80 (64.0)
Total 31(24.8) 21 (16.8) 33(26.4) 40 (32.0) 125 (100.0)
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Table 4 Jaw distributions of teeth affected by dental caries

Quadrant Maxillary jaw Mandibular jaw Total

Right 36 (42.9%) 95 (46.6%) 131 (45.5%)
Left 48 (57.1%) 109 (53.4%) 157 (54.5%)
Total 84 (29.2%) 204 (70.8%) 288 (100.0%)

¥*=0.33, P value 0.57

7-12 and 13-16 years. It is however at variance with the
study from the same environment by Kolawole et al. (2016)
who showed that as age increases, caries risk increases. The
higher prevalence of dental caries in the younger age group
may not be unconnected to higher consumption of refined
sugar. Folayan et al. (2010) suggested in their study that,
even though many had postulated that caries experience
was related to the length of time the tooth had stayed in
the mouth being reason for some reporting higher caries
experience in older age groups, there was the possibility that
children who were predisposed to dental caries had lesions
occurring at an early age. This may also explain the higher
prevalence seen in younger age groups in this present study.

The results of this study also showed the significant role
of oral hygiene in the aetiology of dental caries. This study
showed that dental caries prevalence was higher in children
with fair oral hygiene and poor oral hygiene as compared to
children with good oral hygiene. Poor state of oral cleanli-
ness resulting in fair or poor oral hygiene has been shown to
lead to accumulation of bacterial plaque that harbour bacte-
ria and their toxins which play an important role in develop-
ment of dental caries (Bhayat et al. 2013).

This study also showed that children who were the last
born in the family had a higher experience of dental car-
ies. A previous study (Folayan et al. 2010) in this environ-
ment had reported that being a last-born was associated with
higher caries experience but that study failed to establish any
statistically significant association.

This present study was however able to establish a signifi-
cant association between dental caries and birth rank. This
may be attributed to the fact that last-born children in many
families are usually given special preferences, as most of
the older siblings tend to pamper the child by buying lots of
refined sugar-containing snacks for them.

The present study also found significant association
between the size of the family and dental caries; children
from larger families had a lower chance of developing dental
caries. This was however not in agreement with a previous
study by Sujlana and Pannu (2015) who reported a higher
dmft with a larger family size. Also, the study by Folayan
et al. (2017) showed that children from larger families had
higher caries experience that was attributed to a likely reduc-
tion in family expenses, which may necessitate purchase of
non-fluoridated toothpaste. We found no explanation for our
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finding of higher caries experience for single children com-
pared to those from larger families. However, we suggest that
parents of only-children may indulge them in high sugar-
containing diets and frequent refined carbohydrates between
meals. In addition, children from larger family size may have
little access to refined sugars, due to limited family income
to cater for a large number and this may be a reflection of the
socio-economic status of the parents.

This study also looked at the pattern of dental caries
among the study participants, teeth most affected by dental
caries were first permanent molars while second primary
molars were the teeth most affected in the primary denti-
tion. This was in agreement with the study by Bajomo et al.
(2004) which also reported first permanent molars being
affected. In addition it was observed that mandibular teeth
were more affected than the maxillary teeth and more teeth
were affected on the left side of the jaw compared to the
right side of the jaw, this was similar to the finding by Manal
and Yasser (2006).

One of the strengths of this study was the availability of
large data that made the analysis to be robust however, the
study failed to look into the association between parental
level of education and dental caries. In addition, analysis
of the effect of each of the components of the OHI-S would
have added new information.

Conclusions

This study showed that fair oral hygiene, poor oral hygiene,
age, birth rank and number of children in the family were
significant determinants of dental caries in the study partici-
pants. It also showed that first permanent molars and second
primary molars were the teeth most affected by dental caries
in the study group. The findings of this study has added to
general understanding of some of the determinants of dental
caries and this will help to focus on these determinants in
order to further prevent dental caries.
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