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Social predictors of oral hygiene
status in school children from
suburban Nigeria

Abstract: Oral hygiene, which is measured by the status of plaque-
free tooth surfaces, is essential for the promotion of oral health. This
study aimed to determine the social predictors of good oral hygiene
for children in a suburban population in Nigeria. This was a secondary
analysis of data. The study participants were 8- to 16-year-old children
who were residents in lle-Ife, which is a suburban population in
Nigeria. Information on the age, gender, socioeconomic status, family
structure, number of siblings and birth rank of each study participant
was retrieved from the an interviewer-administered questionnaire.
Oral hygiene status was determined through a simplified-oral hygiene
index (OHI-S) and categorized as good, fair and poor. The association
between oral hygiene status and sociodemographic variables was
determined. The predictors of good oral hygiene were determined
using a binomial regression analysis. Data on 2,107 individuals were
retrieved, of which 44.8% had good oral hygiene and 17.1% had poor
oral hygiene. The odds of having good oral hygiene were reduced for
children who were 13 to 16 years old (p = 0.02) or male (P=0.002) and
children with low socioeconomic status (p < 0.001). The odds of having
good oral hygiene increased for children who were last-born compared
with those who were first-born (p = 0.02). Age, gender, socioeconomic
status and birth-rank were significant social predictive factors of oral
hygiene status among the study population. Based on these findings,
targeted interventions can be conducted to improve the oral hygiene
status of children and adolescents with these social profiles.
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Introduction

Oral hygiene represents measures taken to keep the mouth clean
and healthy by maintaining plaque- and calculus-free tooth surfaces.!
The state of oral cleanliness is very important in the promotion of oral
health, general health and quality of life.> Poor oral hygiene leads to the
accumulation of dental plaque, which harbors bacteria and their toxins.
Bacteria plaque play an important role in the etiology of oral diseases,’
such as dental caries,* gingivitis® and periodontitis.® Periodontitis
resulting from poor oral hygiene is associated with the production
of a significant amount of pro-inflammatory cytokines, which may
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have systemic adverse effects on the host, such as
premature labor, low-birth-weight infants,” and
low sperm counts in men.? An association has also
been shown between diabetes and periodontal
disease; trials have demonstrated improved
glycemic control in patients with diabetes who
have undergone periodontal treatment and have
improved their oral hygiene.” Hua et al.’ also
demonstrated that good oral hygiene may reduce
the risk of ventilation-associated pneumonia.

Multiple factors can influence oral hygiene. These
include factors at the individual, family and community
levels." Individual factors that influence oral hygiene
practices and beliefs are equally influenced by
family-related factors and social factors derived from
communal norms, beliefs, values and practices.'

Multiple risk factors at the individual level
have been identified for poor oral hygiene in
children residing in Nigeria. These risk factors
include socioeconomic status, age, maternal age
and maternal attitude.”*'*'5'¢ Reports have shown
that oral hygiene is poorer among children from
the lower socioeconomic strata,'®* which has
also been observed in low and middle-income
countries such as Tanzania'” and India."”® Birth
rank, which is an identified risk factor for caries,
Y may also be a risk factor for poor oral hygiene,
as an association between caries and poor oral
hygiene has been established.*In addition, Agbaje
et al.’ demonstrated that age was a significant
determinant of oral hygiene; the older age group
exhibited poorer oral hygiene when compared with
the younger age group, which may be because oral
hygiene supervision by parents stops when children
are approximately 8 years old. In addition, women
and girls have been consistently shown to exhibit
a better oral hygiene status compared with their
male counterparts in Nigeria. * This finding may
be because women and girls have more positive
dental health attitudes and behaviors compared
with their male counterparts.

The family structure and number of siblings a child
has may influence the individual’s oral hygiene status,
as the family influences the socialization and health
of an individual.” In addition, the family structure
and number of siblings a child has often reflects the
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socioeconomic status of the child. Children with low
socioeconomic status are more likely to have more
siblings and large families,*® which potentially leads
to the inherent challenge of prioritizing daily living
over oral health. Onyejaka et al.? demonstrated this
phenomenon in her study, in which she clearly showed
that children with low socioeconomic status were
significantly less likely to accept the caries-related
preventive and curative services offered to them.
Very little is known, however, about the effect of
these family-level-related factors on the oral hygiene
status of children.

Poor oral hygiene negatively impacts the quality of
life. Blumenshine et al.* demonstrated that children
with poor oral hygiene are more likely to have poor
oral health and poor general health, and they are
more likely to report poor school performance.
Poor oral hygiene may also impact the social health
and life course of children and adolescents as they
grow into adulthood. In view of these sequalae, it is
important to identify social variables that predict
good oral hygiene for children and adolescents.® %
Understanding how these factors influence each other
may inform policy formulation and guide clinicians
and health care practitioners on the appropriate
guidance for populations that are vulnerable to poor
oral hygiene.

This study was designed to explore the association
between oral hygiene and social factors, such as
family structure, birth-rank and oral hygiene status.
We specifically explored the association of family
structure, age, birth-rank, gender, and socioeconomic
status with the oral hygiene status of children and
adolescents residing in suburban Nigeria.

Methodology

Study population

This was a secondary data analysis. The primary
data were generated from a cross-sectional study that
recruited 2,107 children aged 8 to 16 years who were
residents in the Ife Central Local Government Area
of Ile-Ife, which is a suburban town in southwestern
Nigeria. All children were eligible to participate in the
study. Only children whose parents did not sign an
informed consent form were excluded from the study.



The data were collected over a period of 6 months
between 2011 and 2012. Details of the primary study
have been reported. %

Sampling technique

Study participants were selected through a
multistaged sampling technique. Proportional
representation of public and private schools in the
sampling frame helped to ensure that children
from all socioeconomic strata were recruited for
the study. Enrolment into either a public or private
school has been shown to be a sensitive parameter
for distinguishing socioeconomic status in the study
environment; children with low socioeconomic
status often attend public schools, whereas those
with middle and high socioeconomic status attend
private schools.” Children with high socioeconomic
status attend private schools and pay higher school
fees when compared with those with middle
socioeconomic status. The details of the sampling
methods used were reported in a prior publication
by Oyedele et al.?®

Sample size

The sample size was determined using the
statistical formula proposed by Araoye. * The number
of study participants required for this study, based
on an estimated prevalence of good oral hygiene of
18.8% ¢ with a 10% attrition rate, was 235 children.
However, we had access to the data on 2,107 children,
thereby rendering the data robust enough to address
the study objective.

Collection of data

Information on the age, gender, family structure,
number of siblings, position of the child in the family
and the socioeconomic status of each study participant
was retrieved. The socioeconomic status of each child
was determined through a multiple-item scoring
index?® that was developed from information on the
mother’s level of education and the father’s occupation.
This index has been validated in prior studies in
Nigeria.*® Each child’s social class was classified as
follows: class I (upper class), class II (upper middle
class), class III (middle class), class IV (lower middle
class), or class V (lower class).
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Oral hygiene

Data on the oral hygiene status of the study
participants was also retrieved. Oral hygiene was
recorded using the simplified-oral hygiene index (OHI-
S) described by Greene and Vermillion.*! This oral
hygiene index has been previously used in the study
environment.' The children were examined under
natural light while sitting on their school chair. To
ensure privacy, children were examined in a corner
of their class away from the view of other students
and with access to natural visible light. Because the
primary objective of the study was to screen for molar
incisor hypomineralization, which may require the
removal of debris for proper examination, the children
were first examined for oral hygiene status prior to
the removal of any debris present.

The OHI-S includes two components, namely, the
debris index and the calculus index. Each component
is based on numerical determinations representing the
amount of debris or calculus found on the preselected
tooth surfaces. The six surfaces examined for the
OHLI-S were selected from four posterior and two
anterior teeth (upper right first molar, upper right
central incisor, upper left first molar, lower left central
incisor, lower left first molar and lower right first
molar). The labial surfaces of the upper right first
molar, upper right central incisor, upper left first
molar and lower left central incisor, and the lingual
surfaces of the lower right and left first molars were
examined. Each tooth surface was divided into
gingival, middle and incisal/occlusal thirds. The
scoring was as follows: score 0- no debris or stain
present; score 1- soft debris covering not more than
one-third of the tooth surface; score 2- soft debris
covering not more than two-thirds of the exposed
tooth surface; and score 3-soft debris covering more
than two-thirds of the exposed tooth surface.

The debris index simplified score is the sum of the
debris score for all teeth, divided by the number of
the surfaces scored. For each child, the debris score
was averaged across the 6 individual teeth to obtain
a single score per child. For the simplified calculus
index, the same 6 surfaces were examined and
scored from 0 to 3. Each tooth surface was divided
horizontally into gingival, middle and incisal/occlusal
thirds, as follows: Score 0- no calculus present; score
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1- calculus covering not more than one-third of the
tooth surface; score 2- calculus covering not more
than two-thirds of the exposed tooth surface; and
score 3-calculus covering more than two-thirds of
the exposed tooth surface. The simplified calculus
index simplified is the sum of the calculus score for
all teeth, divided by the number of surfaces scored.
For each child, the calculus score was averaged across
6 individual teeth to obtain a single score per child.

The calculus index simplified (CI-S) and debris
index simplified (DI-S) values ranged from 0 to 3, and
the OHI-S value was the sum of the CI-S and DI-;,
thus the score ranged from 0 to 6. An oral hygiene
index score of 0 to 1.2 was categorized as good oral
hygiene; 1.3 to 2.9 was categorized as fair oral hygiene;
and 3.0 to 6.0 was categorized as poor oral hygiene.

Calibration of examiners

One of the investigators underwent a calibration
exercise prior to the commencement of the primary
study. The calibration exercise was performed in the
clinic prior to the commencement of the primary
study. Intra-examiner reliability was assessed by the
examination of 10 children on 2 separate occasions.
The result was coded and fed into a computer. The
data were then subjected to a Cohen’s weighted and
weighted kappa scores analysis to determine intra-
examiner reliability. The intra-examiner reliability
score for OH was 0.95.

Data analysis

The socioeconomic status of the children was
separated into three groups during data entry,
as follows: classes I and II were classified as high
socioeconomic status; class Il was classified as middle
socioeconomic status; and classes IV and V were
classified as low socioeconomic status. The study
participants were also grouped into the following
two age groups: those in the mixed dentition stage
(8 to 12 years) and those in the permanent dentition
stage (13 to 16 years).

Associations between age, gender, socioeconomic
status, birth rank, number of siblings, family
structure and oral hygiene status were determined
using the chi-square analysis. Birth rank was
grouped as follows: first-born, last-born and others.
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Age was dichotomized into the following two
groups: 8 to 12 years, representing those with
mixed dentition; and 13 to 16 years, representing
those with permanent dentition. Number of siblings
was classified into the following three groups: 0 to
1, 2 to 4, and more than 4. This classification has
been used previously in the study environment.
%2The national policy on family planning advises
parents to limit the number of children to four.
Many homes in Nigeria therefore consider a family
size of four to be ideal. However, many families in
the high socioeconomic status bracket have fewer
children. The number of children may therefore
be an indication of socioeconomic status.

The predictors of good, fair and poor oral hygiene
were determined using a binomial regression analysis
that adjusted for age, gender, socioeconomic status,
birth rank, number of sibling and family structure.
However, oral hygiene was dichotomized into two
groups by merging fair and poor oral hygiene and
reclassifying these groups as poor oral hygiene.
Good oral hygiene remained its own group. This
categorization has been used in a prior study.’ The
reference groups in the model were women, children
with high socioeconomic status, children aged 8 to
12 years (mixed dentition stage), first-born children,
children with a single sibling, and children with
both parents.? All variables were included in the
logistic regression models as potential determinants
for oral hygiene status. The statistical analysis was
conducted using STATA version 11.0. Statistical
significance was established at p values equal to or
less than 0.05.

Ethical consideration

Ethical approval for the study was obtained
from the Ethics and Research committee of the
Obafemi Awolowo University Teaching Hospital
(ERC/2011/06/03). Permission to conduct studies
in the schools was obtained from the Education
Ministry and Heads of all schools that participated
in the study. Written informed consent for child
participation in the study was obtained from the
parents and legal guardians of the children. Consent
was obtained from participating children who are
older than 12.
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Table 1. Sociodemographic variables of the study participants with various degree of oral hygiene (n = 2,107).

Age (years) Gender Socioeconomic status
Srql 8-12 13-16 Female Male High Middle Low Total
ygiene
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Good 577(46.7) 366 (42.0) 542 (48.2) 401 (40.8)  315(51.3) 224 (47.3) 404 (39.6) 943 (44.7)
Fair 460 (37.2) 344 (39.4)  425(37.8)  379(38.6) 191 (31.1) 191 (40.3) 400 (39.3) 804 (38.2)
Poor 198 (16.1)  162(18.6) 158 (14.0) 202 (20.6) 59(9.6)  59(12.4) 21521.1)  360(17.1)
Total 1,235(58.6) 872 (41.4)  1,125(53.4) 982 (46.6) 614 (29.1) 474 (22.5) 1,019 (48.4) 2,107 (100)
x? 7.20 19.48 34.29
p-value 0.027 =< 0.001 < 0.001
Table 2. Social predictors associated with oral hygiene in lle-Ife, Nigeria (n = 2,107).
Family structure Birth rank Number of siblings
Variable el Siadle Ol o First-born  Last-born Others 1 sibling L o
parents parent  of parenting (%) (%) (%) (%) siblings siblings  Total n(%)
n(%) n(%) n(%) nivo nive nive nive n(%) n(%)
Good oral 774 104 65 291 255 397 21 614 308 943
hygiene (45.4) (46.8) (36.3) (42.7) (50.0) (43.3) (55.3) (44.2) (45.2) (44.8)
Fair oral 647 81 76 260 188 356 13 547 244 804
hygiene (37.9) (36.5) (42.5) (38.2) (36.9) (38.9) (34.2) (379.4) (35.8) (38.2)
Poor oral 285 37 38 130 67 163 4 227 129 360
hygiene (16.7) (16.7) (21.2) (19.1) (13.1) (17.8) (10.5) (16.4) (18.9) (17.1)
Total 1,706 222 179 681 510 916 38 1,388 681 2,107
o (81.0) (10.5) (8.5) (32.3) (24.2) (43.5) (1.8) (65.9) (32.3)  (100.0)
X2 6.23 11.04 5.51
p-value 0.18 0.02 0.24
male children (p < 0.001), and more children with
Results high socioeconomic status compared with those with

Table 1 shows the age, gender and socioeconomic
status of the 2,107 study participants. A total of 1,125
participants (53.4%) were female, 943 (44.7%) had good
oral hygiene and 360 (17.1%) had poor oral hygiene.
A total of 1,235 (58.6%) were 8 to 12 years old, while
872 (41.4%) were 13 to 16 years old.

In addition, 46.7% children in the age group of 8
to 12 years had good oral hygiene, while 16.1% had
poor oral hygiene. There was a higher percentage of
children with poor oral hygiene in the age group of
13 to 16 years compared to those in the younger age
group (18.6% vs16.1%). The association between oral
hygiene status and age was statistically significant
(p = 0.025). In addition, 542 (48.2%) females and 315
(51.3%) children with high socioeconomic status had
good oral hygiene. Significantly more female than

middle and low socioeconomic status (p < 0.001) had
good oral hygiene.

Table 2 shows the social factors that were associated
with oral hygiene status. The association between
oral hygiene status and birth rank was statistically
significant (p = 0.02); alarger proportion of children
that were the last-born had good oral hygiene. No
significant association was detected between oral
hygiene status, number of siblings (p = 0.24), and
family structure (p = 0.18).

Table 3 shows the results of the regression analysis
that was performed to determine the predictors of
good oral hygiene for the study participants. The
following four parameters were shown to be predictors
of good oral hygiene: age, gender, socioeconomic
status and birth rank. Children in the age group of
13 to 16 years had reduced odds of having good oral
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Table 3. Logistic regression determining the odds of having
good oral hygiene among all study participants (n = 2,107).

Variable Adjusted OR ~ 95% C.I. p-value
Age (years)

8-12 1

13-16 0.82 0.68-0.98 0.02
Gender

Female 1

Male 0.76 0.64—0.91 0.002

Socioeconomic status

High 1

Middle 0.88 0.69-1.12 0.30

Low 0.64 0.52-0.79 = 0.001
Birth rank

First-born 1

Last-born 1.33 1.04-1.69 0.02

Others 1.03 0.83-1.28 0.81

Number of siblings

0-1 1
2-4 0.63 0.32-1.25 0,19
> 4 0.71 0.36-1.43 0.34

Family structure

Both parents 1
0.83-1.47 0.50
0.53-1.04 0.09

Single parent 1.10
Living with others 0.75

hygiene compared with those in the age group of 8 to
12 years (p = 0.025). Males were more likely to have
poor oral hygiene compared with females (p = 0.002).
In addition, children with low socioeconomic status
had reduced odds of having good oral hygiene
compared with those with high socioeconomic status
(p=0.001). However, children who were the last-born
had increased odds of having good oral hygiene when
compared with those who were first-born (p = 0.02).

Discussion

This study identified the following four social
predictors for good oral hygiene for a population of
children who reside in suburban Nigeria: age, gender,
socioeconomic status and birth rank. Young children,
female children, those with high socioeconomic status
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and those who were last-born were more likely to
have good oral hygiene. These results are similar
to the results of prior studies conducted in Nigeria,
other African countries and other countries outside
of Africa.

Prior studies conducted in Nigeria®™™ and other
parts of the world® have shown that oral hygiene status
deteriorates as the socioeconomic status decreases, just
as oral health decreases with socioeconomic status.®
The links between low socioeconomic status and poor
oral hygiene are multiple. First, low socioeconomic
status is linked with low financial capacity - including
poor access to insurance - thus limiting access to oral
hygiene tools and access to dental care services.*
Second, people with low socioeconomic status have
an increased predisposition for multiple health and
social problems, which creates mental stress and a
resultant low prioritization of oral hygiene practices.**
Third, people with low socioeconomic status also have
low oral health literacy, which is associated with poor
knowledge, attitudes and practices of oral hygiene.*®

Busby et al.** showed that oral health generally
tends to decline with age. We showed that oral hygiene
status was poorer for older children. Oral hygiene
supervision stops when children are approximately 8
years of age.¥ One would assume that this transition
to independency, and the discomfort associated
with tooth exfoliation and new tooth eruption in
the mixed dentition stage should result in worse
oral hygiene for children who are 8 to 12 years old
compared to younger counterparts. Therefore, the
observation that children in the later stage of their
permanent dentition years have poorer hygiene
is surprising and has many implications for their
adult years. This finding implies that critical actions
needs to be taken in the teenage years to enable
children to acquire improved oral hygiene practices,
as poor oral hygiene increases the risk for caries*in
addition to other oral and general health problems.?
The findings of this study imply that policy and
regulatory actions need to be taken to safeguard the
future oral and general health of the study population,
with an emphasis on a life-course approach to health
management in the study population.?® This need
arises because oral and general health habits are
acquired early in adolescence. ¥



The two other social factors that predict oral
hygiene status - gender and birth rank - are more
difficult to ameliorate through policies. Girls have
been shown in the study environment to have
better oral hygiene than boys. Multiple studies have
demonstrated that women have more positive dental
health attitudes and behaviors compared with men;
in addition, women make more regular visits to the
dentist and spend more time with tooth brushing,
brush more frequently and use dental floss.? *°
There was, however, a study that showed no gender
difference in oral hygiene status.* We have no viable
explanation for these contradictory observations.
However, we postulate that female children in Nigeria
may be more conscious of their aesthetic and oral
hygiene and may therefore take oral hygiene more
seriously compared with male children. Birth rank
is a recognized risk factor for caries’ and, in this
study, birth rank was shown to be a risk factor for
poor oral hygiene. In addition, children who are the
last-born receive improved attention to their oral
and general health when compared with children
with other birth ranks. These postulations warrant
further exploration and testing,.

This study provides insight into the fact that oral
hygiene is poorer for younger children with low
socioeconomic status, those who are first-born and
those who are males. Children with these profiles
are therefore vulnerable to poor oral health and
should be targeted for oral hygiene interventions.
This finding is important, as children with poor oral
hygiene often have poor oral and general health and
are more likely to report poor school performance.

One of the strengths of this study is the large
sample size, which allowed for a robust analysis.
Second, the recruitment process ensured the
appropriate representation of all socioeconomic
class in the sampling process. However, this study
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did not include children younger than 8 years old,
which limited the ability to show a trend towards
poorer oral hygiene status with increasing age.
Additionally, the study participants were recruited
from a suburban town in Ile-Ife, which limited the
generalizability of the study findings to Nigeria. In
addition, oral hygiene of the children was assessed
while they were sitting on a chair in their various
classes. This methodology may have affected the
assessment of oral hygiene status. Finally, frequent
tooth brushing and the use of an interdental brush
and dental floss, which have been shown to impact
oral hygiene,'** were not considered in this study.

Conclusion

A larger proportion of children in this study
environment exhibited good oral hygiene. The
following four social predisposing factors for good
oral hygiene were identified in the study population:
being in the younger age group, being female, having
a high socioeconomic status and being the last-born
child in the family. The findings of this study should
be interpreted with caution, bearing in mind that
this study was limited to a subpopulation of children
in Nigeria. Policies and programs can promote the
institution of preventive measures that reduce health
and socioeconomic status disparities which negatively
impact oral hygiene status and oral health. Further
studies are warranted to investigate the underlying
reasons explaining why gender and birth-rank are
predictors of good oral hygiene.
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