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Abstract

for addressing the silent caries epidemic.

addressed.

Background: This article reviews the caries profile for children in Nigeria and proposes an appropriate framework

Discussion: We reviewed the caries prevalence among children in Nigeria, assessed the existing responses to the
caries epidemic including the national oral healthcare delivery situation in the country and discussed the current
caries management in children. We then proposed a response framework for Nigeria. We argue that successful
interventions will require the adoption of a socio-ecological model. This would ensure that the micro-, meso-,
exo- and macrosystems required to support the behavioural, structural and biological interventions for promoting
caries prevention are addressed. National oral health surveys are required to help understand the epidemiology,
social determinants of and factors that undermine the ability of children to access oral health care. A global caries
prevention agenda for children would help get the government’s support for a national response agenda. Currently,
there is no global call for action on the caries epidemic in children. This lack of an agenda needs to be urgently

Summary: A combination of approaches for the prevention of caries in children in Nigeria is needed. A
national survey is needed to generate the needed evidence for the planning of community relevant
responses to the national caries epidemic in children. The design of a global health agenda for children is an
important first step that can facilitate the development of a national oral health programme for children in Nigeria.
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Background

Research on dental caries in Nigerian children has been
conducted for several decades. The prevalence of caries
in the early 1980s was high [1-4]. However, the preva-
lence of dental caries varies with the study location in
Nigeria, ranging between 13.9% to 17.4% in the semi-
urban settlement of Ile-Ife [5-7] to between 11.2% and
48.0% in urban areas such as Benin [4,8,9], Enugu
[10-12], Lagos [1,2,13-21] and Ibadan [3,22,23]. The preva-
lence of caries is higher in urban than in rural areas
[24-27], higher in Northern than in Southern Nigeria [25]
and higher in primary than in permanent dentition
[6,22,25]. This prevalence is of epidemic proportion
because it is higher than the 5% epidemic threshold.
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See Table 1. Unfortunately, a trend analysis of the
prevalence of caries over time has not been possible
because studies were conducted in different age groups,
using different methods, and in diverse populations. The
only national data on the prevalence of dental caries in
children in Nigeria was conducted in 1995, and showed
prevalence as high as 30% and 43% in children aged
12 years and 15 years respectively [27]. However, the
evolving evidence points to the need for proactive action
to address the dental caries epidemic among children in
Nigeria, especially for caries affecting the primary denti-
tion. A previous study conducted in Lagos, Nigeria
showed that despite intervention, the prevalence of caries
in primary dentition increased from 17.9% to 20.4% over a
3-year period, though there was a 34.8% decline in the
prevalence of caries in permanent dentition over the same
period [21].

The severity of caries is low in Nigeria. In the perman-
ent dentition, the decayed-missing-filled teeth (DMFT)
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Table 1 Prevalence of caries in population-based surveys in Nigeria

Nos. Authors Study location Characteristic of Year of Age group Caries

study location publication studied prevalence

1 Akpata [1] Lagos Urban 1979 6 yrs 40.0%

2 Adenubi [2] Lagos Urban 1980 4 yrsand 5 yrs

3 |diakhoa [13] Lagos Urban 2001 5yrsand 12 yrs 22.5%, 15.8%

4 Sho-Silva [14] Lagos Urban 2004 3yrs =10 yrs 24.0%

5 Giwa [15] Lagos Urban 2005 12 yrs 5.7%

6 Agbelusi and Jeboda [16] Lagos Urban 2006 12 yrs 24.6%

7 Umesi-Koleosho et al [17]. Lagos Urban 2007 11 yrs - 16 yrs 23.8%

8 Sowole & Sote [18] Lagos Rural and urban 2007 6 months - 5 yrs 10.5%

9 Abiola AA et al [19] Lagos Rural and urban 2009 18 months — 5 yrs 10.9%

10 Adeniyi et al [20] Lagos Urban 2012 5yrs- 16 yrs 13.1%

11a Sofola et al [21] Lagos Urban 2014 2yrs =12 yrs 2000 -17.9%

11b Sofola et al [21] Lagos Urban 2014 2yrs-12 yrs 2003 - 20.4%

12 Alakija [4] Benin Urban 1983 5yrs — 14 yrs 40%

13 Okeigbemen (8] Benin Urban 2004 12 yrs - 15 yrs 33.5%

14 Chukwumah et al [9] Benin Urban 2012 7 yrs = 15 yrs 15.7%

15 Noah [3] Ibadan Urban (private schools) 1981 6 yrs 46.0%

16 Noah [23] lbadan Urban (public schools) 1984 6 yrs 18.0%

17 Denloye [22] Ibadan Urban 2005 12 yrs - 14 yrs 11.2%

18 Ojofeitimi et al [28] lle-Ife Semi-urban 1984 8 yrs—15yrs 322%

19a Kubota et al [7] lle-Ife Rural and semi-urban 1990 1981:
Urban:6 yrs-8 yrs 33.6%
Rural:6 yrs-8 yrs 30.5%
Urban:9 yrs-11 yrs 33.4%
Rural:9 yrs-11 yrs 28.8%
Urban:12 yrs-14 yrs 28.1%
Rural:12 yrs-14 yrs 34.6%

19b Kubota et al [7] lle-Ife Rural and semi-urban 1990 1986:
Urban:6 yrs-8 yrs 42.7%
Rural:6 yrs-8 yrs 5.8%
Urban:9 yrs-11 yrs 384%
Rural:9 yrs-11 yrs 14.8%
Urban:12 yrs-14 yrs 29.8%
Rural:12 yrs-14 yrs 9.2%

20 Adekoya - Sofowora et al [5] lle-Ife Semi-urban 2006 12 yrs 13.9%

21 Ozeigbe & Esan [6] lle-Ife Semi-Urban 2013 4 yrs -6 yrs 17.4%
7 yrs =12 yrs 10.1%
13 yrs -16 yrs 7.5%

22 Udoye et al [10] Enugu Urban 2009 12 yrs - 15 yrs 24.1%

23 Okoye et al [11] Enugu Urban 2010 12 yrs - 15 yrs 15.5%

24 Okoye& Ekwueme [12] Enugu Rural 20Mm 11 yrs - 16 yrs 35.5%

ranges between 0.02 and 0.85 [5,6,8,10-21]. While the
severity of caries is also low in primary dentition, a dmft
index of greater than 1.0 is often only recorded in the

primary dentition [3,13,21] in children from urban areas.
An exception to this finding was found in the study by
Ojofeitimi et al. [28] who reported a dmft greater than
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1.0 in children who resided in a semi-urban region of
Nigeria.

Of major concern is the high level of untreated caries
in the permanent dentition. The proportion of children
with untreated caries ranges from 77.2% in Ile-Ife [5], to
98.6% in Benin [8] and 49.5% to 85.5% in Enugu [10-12].
In Lagos, the restorative index is 1% [17] and the Met
Need index in Ibadan is 0.11 [22]. The prevalence of un-
treated caries in the primary dentition is also high, with
values above 80% in all parts of Nigeria [6,29].

Despite the high need for dental treatment, dental ser-
vice use continues to remain low and is often prompted
by oral symptoms such as pain, and the need for curative
treatment [30-36]. Perception about the need for dental
service use for preventive oral healthcare and manage-
ment of oral health problems that are not associated with
pain is also low [34]. However, there is little evidence-
based information on how dental service use for prevent-
ive oral healthcare and prompt management of oral caries
can be increased. Ola et al. [36] showed that pupils whose
parents had a university degree were 70.0% more likely to
visit the dentist in the last year than those whose parents
had no university degree. Pupils that attend non-fee pay-
ing schools are three times more likely to visit the dentist
for preventive reasons than those that attend high fee pay-
ing schools. Additionally, pupils living with one or both
parents visit the dentist more often for preventive reasons
than those living with persons other than their parents.
School programmes could also improve use of oral
health care services for curative purposes [34]. Referral
from the paediatric clinic did not increase dental ser-
vice uptake [37].

The use of recommended oral self-care (twice-daily
tooth brushing, use of fluoridated toothpaste and avoid-
ance of consumption of refined carbohydrates between
meals) for the prevention of caries is low with only 7.8%
of children from Southern Nigeria practicing recom-
mended oral self-care [35]. A large number of children
consume sugar in between meals and more than once a
day, do not brush twice-daily and do not use dental floss
[35]. These statistics highlights the magnitude of the
problem with caries prevention for children in Nigeria.

The vision of the revised national oral health policy [38]
launched in 2012 is: To promote optimal oral and general
health for all Nigerians, reduce the morbidity and mortality
rate, as well as reverse the increasing prevalence and inci-
dence of oral diseases; to meet the global targets on the elim-
ination and eradication of oral diseases and significantly
ensure the maintenance of complete set of dentition through
life, thus promoting general health for all Nigerians.

To achieve this vision over time, a review of the
current structure and systems for providing oral health-
care service for children in Nigeria is important. There-
fore, we investigated models for providing oral healthcare
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services for children that would reduce the current preva-
lence of caries and promote the use of dental services for
preventive care and prompt disease management.

To address the study objectives, we reviewed articles
published in peer-reviewed journals, documents from inter-
national agencies, such as the World Health Organization,
Internet resources and research uploaded in the Nigerian
scientific database that provided insight into the epidemi-
ology of caries among children in Nigeria and addressed the
objectives of the study. Studies that were included were
those that reported on the prevalence and severity of dental
caries, and those that reported on dental service use. To en-
sure the validity and reliability of the information obtained,
we examined the information for consistency, and whenever
possible, verified it by triangulating it with data in other doc-
uments. Information that could not be fully substantiated
was excluded.

The first strategy was a search of PubMed, Global
Health and African Journal online databases for relevant
information. The initial search resulted in over 12,000
references being identified using the search terms “car-
ies”, “children”, “epidemic”, “prevalence”, “response” and
“Nigeria”. A review of these articles showed some dupli-
cation, as well as inclusion of materials that were not
relevant to the study. All of the data on the prevalence
of caries for this study were limited to population-based
studies. All hospital-based data were excluded from the
analysis on caries prevalence. Only 49 of these articles
were deemed relevant to the study objectives. One study
was excluded from the analysis because we determined
that the methodology was faulty [39]. A second study
was excluded because of inconsistencies in the data pre-
sented on the prevalence of caries for the study popula-
tion [40]. A third study was excluded because the data
were derived from a secondary analysis of a prior data
reported [41]. A fourth study was excluded because it
was a repeat publication [42]. A fifth study was excluded
because the study was not conducted methodologically
and a detailed oral examination was not performed [43].
Three further studies were excluded because efforts to
retrieve them were unsuccessful [44-46]. The prevalence
of caries reported in the study by Kubota et al. [7] was
recalculated to be able to obtain the population level
prevalence of caries. This also allowed for data compari-
son and analysis.

Searches were then performed on the websites of or-
ganisations, such as the Nigerian Federal Ministry of
Health (http://www.fmh.gov.ng), the WHO (http://www.
who.int/) and the World Federation of Dentists (http://
www.fdiworldental.org). We identified an additional 13
materials for inclusion in the appraisal. We then checked
the reference lists of all documents and articles retrieved
in the previous search strategies to identify relevant
materials. This retrieved a further 36 papers that were
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not previously included. We used the generic search en-
gine Scirus to source additional information as necessary.

Finally, the database of the National and West Africa
Postgraduate Medical College Fellowship examination
thesis on caries, caries prevention and caries manage-
ment in children was reviewed.

To study service delivery models, search words included
“health service models”. Where appropriate, the “related
articles” search tool was used to retrieve more relevant
materials.

Discussion

Significance of dental caries in children

Dental caries has major implications for the overall health
and well-being of the child. This is because of the intimate
relationship between oral health and general health, and
the association between caries and mortality. When caries
is left untreated, it can lead to infection [6], which can
spread to other parts of the body, including the brain [47].
There have been two reported cases of children dying
from brain abscess resulting from untreated caries [48,49].
Many more children, especially in a developing nation
such as Nigeria, might have died from dental problems
since reports are often inaccurate because caries directly
leads to infection, but is not ultimately defined as the
cause of death [50]. Caries is also associated with multiple
morbidities, and with social, psychological, health and
economic consequences. For children, the persistent pain
from untreated caries decreases the quality of life of the
child, interrupting the ability to learn, play, eat and sleep.
As shown by Elice et al,, severe caries can contribute to a
child failing to thrive [51]: children with caries weigh sig-
nificantly less than their peers [52].

Although children who suffer from chronic pain may
live fulfilling and productive lives, the pain makes it
more difficult for them to do so [53]. Persistent pain
causes the child to lose school hours, and when in
school, the time spent is markedly less productive [53].
This is because pain interferes with the ability of the
child to concentrate. Pain is exhausting and diminishes
the ability of the child to take on the task of a full day of
school. Pain also reduces the ability to eat healthy food [54].
Unfortunately, poor feeding exacerbates the effects of pain
on concentration and energy, and leads to malnutrition [55].
The effect of pain from caries on the ability of the child to
play and participate in other childhood activities may also
disrupt the development of the child’s psychological capacity
because this affects intellectual development and other so-
cial skills provided by the activity [56-58].

Appropriate framework to design interventions for
elimination of diseases

Caries is a preventable disease. Brushing with fluoride con-
taining toothpaste daily, dental flossing, seeing a dentist at
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least once a year for disease prevention and prompt detec-
tion of early lesions, reduction of sugar consumption and
elimination of in-between meal snacks are important and
effective caries risk-reduction strategies that require behav-
iour adherence. Any approach developed for addressing
oral healthcare issues in children should therefore be based
on a social ecological model.

Social ecological perspectives posit that individual
behaviours are influenced by individual characteristics,
interpersonal processes and macro-level contextual fac-
tors. The model is a framework that recognises the mul-
tiple effects and interrelatedness of social elements in an
environment. It allows for the integration of multiple level
contexts to establish the overall health picture [59]. Such
interventions would ensure that micro-, meso-, exo- and
macrosystems are all addressed simultaneously in a bid to
promote the preventive oral healthcare needs of the child.

At the microsystems level, interventions should en-
hance the process of learning oral health behaviours.
However, the learning process should be sensitive to is-
sues related to personality, knowledge and beliefs of the
child. Attention also needs to be paid to significant
others like family, groups of friends and other social
contacts who have multiple simultaneous influences on
children’s behaviour and learning.

At the mesosystems level, interventions should focus
on norm-forming organisational or institutional factors
such as rules and policies that shape or structure the en-
vironment within which the individual lives and inter-
personal relations occur [60]. Examples of mesosystems
include schools, churches, mosques and sports teams.
This component is especially influential with young chil-
dren. Bronfenbrenner noted that the richer the medium
for communication in this system, the more influential it
is on the microsystem [61].

Exosystems refer to the influence of the community,
including their fairly established norms and standards
[60]. The community is a web of many organisations
and interpersonal relationships, larger than the mesosys-
tem yet considerably smaller than the respective nation
or culture it comprises. Exosystems are essentially any
setting, which affects the individual, although the indi-
vidual is not required to be an active participant [60]. In-
terventions at this level would seek to change norms
and standards that influence oral health practices nega-
tively and reinforce those that influence oral health prac-
tices positively.

Macrosystems are the cultural contexts in which an indi-
vidual exists. They are geographical or physical, as well as
emotional and ideological [60]. These influences are more
easily seen than the other factors, mainly owing to the mag-
nitude of the effect. Examples of considerable intercultural
effects include Western culture, Islam and Christianity.
Figure 1 gives a schema representation of this framework.
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Macrosystem -
culture, religion

Exosystem - community
level influence, including fairly
established norms and

Mesosystem - schools,
churches, and sports teams

Microsystem
- family, groups of
friends, and other

social contacts

Good oral
health for
children

Figure 1 Diagrammatic representation of the appropriate framework for designing interventions for the elimination of disease.

Understanding this framework and using it to inform
the design of an intervention could ensure success of
planned intervention. This is because a child’s health-
related attitude and behaviour are taught and adopted at
home, and modelled on parental and family examples
through the primary socialisation process [62]. Later in
life, these attitudes and behaviours are influenced and
shaped by mesosystem level factors and are formalised
in a community-based network (the exosystem). This
process is called secondary socialisation [63]. When a
child’s adopted norms through the primary socialisation
process differs significantly from those adopted in a
school, he or she faces difficulty with adopting the new
behaviours [64]. Therefore, systems need to be in place
to support children adopting new caries preventive be-
haviours. The subsequent section discusses how sup-
portive systems and structures can be put in place to
promote the adoption of preventive behaviour in chil-
dren, including those that take into account the context
specific issues in Nigeria.

Appropriate interventions for the Nigerian child
Interventions for modifying behaviour

There is a long- history of efforts to modify behaviour to
ensure a reduction in the risk of caries. These behaviour
modification efforts helps children learn to practice oral
hygiene and maintain good oral health, limit sugar in-
take and encourage regular visits to the dental clinic.
However, modifying behaviour is a difficult and slow

route for change [65,66]. Therefore early intervention
prior to formation of behaviour is a more appropriate
approach especially when working with children.

Several studies have shown that behaviours are adopted
at a young age through daily interactions with parent(s) or
caregiver(s) [67,68]. These formed behaviours are likely to
be sustained to the teenage years [69-73]. In late adoles-
cence, parents and peers have influential roles on behav-
iour. Parents” disapproval of risky behaviour contributes to
their children’s healthy lifestyles, while peer approval of
risky behaviour contributes to unhealthy lifestyles [74].
Therefore, reaching out to parents is critical for the suc-
cess of any oral health behaviour modification efforts for
children. Parental health is also critical for successful indi-
vidual interventions because aversive parental experiences
and disregard for primary dentition are serious obstacles
for preventing early childhood caries [75].

Studies in Nigeria had established associations be-
tween poor oral hygiene [76], the frequency of sugar
intake [5], maternal attitude and the risk for caries
[75]. Oral hygiene practices and sugar intake by chil-
dren are often shaped by maternal practices [77]. It is
therefore important to effectively engage parents and
or caregivers to be able to promote the development of
healthy oral health habits early in the life of the child.
Interventions directed at parents and caregivers should
provide education on the “how” and “why” of develop-
ing good oral health habits in children. Interventions
that can enable caregivers support their children to
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adopt health oral health behaviour early in life are dis-
cussed later.

School based behaviour modification programmes intro-
duce children to oral health care at a time when habits are
formed. Where school programmes do not actively engage
parents, the home reinforcement needed to bring about a
change in behaviour may be lost. Unfortunately, school
programmes in Nigeria are limited to providing informa-
tion on oral health care to the children, conduct of oral
examinations and referral for disease management. This
approach results in slight increase in use of oral health
services for mainly curative purposes [21,34].

School based oral health programmes have been shown
to be successful in reducing caries incidence [78]. These
programmes however do much more than education; they
are sustained interventions that provide oral health ser-
vices within the school at very low cost where it is not
possible to provide free treatment. This way, oral health
care is provided in close proximity to the child eliminating
the (1) potentials for children to be lost from care when
referred for services [79], (2) challenges associated with
health access due to distance [80] and (3) cost of travel
[81]. It is important to pilot this model of school based
oral health programmes in Nigeria so as to document its
effectiveness and impact on oral health behaviour modifi-
cation and dental service uptake for both curative and pre-
ventive purposes.

School based oral health programmes in Nigeria would
only reach 60.0% of primary school aged children and
40.0% of secondary school aged children [82]. Complemen-
tary efforts to reach children needs to be sought. For this
reason, prime importance needs to be placed on supporting
parents/caregivers who have challenges with providing sup-
port for their children because of personal health, financial
or other reasons through structural interventions.

Structural interventions for modifying the environment
Structural interventions would require that children’s
caregivers are empowered with information about caries
management. One of these interventions is to design
perinatal educational programmes, which provide infor-
mation on maternal oral health and perinatal care for
the child. Mother’s oral health throughout pregnancy
helps establish a foundation to promote good oral health
for the mother and child after birth [83]. Structures
already exists that address maternal education in hospi-
tals during antenatal visits. Oral health education and
prevention programmes for the mother and child can
easily be incorporated into these structures.

Perinatal maternal oral health education programmes
should however, not be limited to the hospitals as only 64%
of pregnant women receive antenatal care services [84]. In
some regions of Nigeria, up to 67% of pregnant women do
not receive antenatal care services [84]. Considerations
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should be given to implementing programmes with trad-
itional birth attendants and mission homes where a large
number of pregnant women in Nigeria receive perinatal
care [85].

For the long term sustainability of perinatal education
of pregnant women on oral health, it is important to ex-
plore the inclusion of oral health programmes into ma-
ternal and child care programmes in Nigeria using the
common risk factor approach [86]. Maternal and child
care programmes in Nigeria have received a lot of sup-
port from national and international agencies because of
the poor national maternal and child health indices [87].
This would require stakeholders involved with oral health
care to consider the possible role of a common risk ap-
proach for oral and systemic disease prevention for mater-
nal and child health in Nigeria. This approach would
promote multidisciplinary meetings and inter-professional
collaborations.

Furthermore, oral health is intimately linked to na-
tional policies. Policies that address the political and
economic processes that cause poverty and disparities in
oral health may reduce health risks and financial barriers
to dental care [88]. It should also support improved ac-
cess of children to education as well as restrict sugar ac-
cess. Sugar restrictive policies should promote use of
sugar substitutes for medication by pharmaceutical and
confectionery companies and reduce access of children
to cariogenic snacks in-between meals at school by ban-
ning sale and access to cariogenic beverages and meals
in schools [89].

The implementation of this policy requires the estab-
lishment of a complimentary public health programme
that facilitates public education and access to preventive
oral health measures. One of such programmes to be
considered is the deployment of trained dental therapists
to underserved areas which might help address the chal-
lenges with personnel and reduce the current inequities
in child access to oral healthcare. Dental therapists can
play this role since they are trained to provide comprehen-
sive primary care to school children. Another programme
to explore is for community health extension workers
(CHEW), who are trained healthcare professionals already
working closely with local residents, to integrate oral health
education into ongoing health education programmes.
However, revision of the current education curriculum of
CHEW in Nigeria to include details on oral health educa-
tion would be required.

Programming for rural oral health care could lead to
community-organised efforts to address forces that con-
tribute to unequal oral health access and subsequently
induce change at the individual level [90]. Coordinated
community efforts with already existing school and com-
munity programmes, such as Parent Teacher Associations
and local community centres activities, can enhance such
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efforts. One such existing community health programme
structure is the Ward Development Committees (WDC)
established by the Nigerian Government to provide sup-
port for health delivery services in all political wards in
Nigeria: they mobilise local community resources, pro-
mote health and increase demand for health services ne-
cessary for enhancing access by families, households and
the communities. The WDC represents the closest admin-
istrative link between health facility services and the com-
munities. Through this structure, community gatekeepers
are directly involved in the management of community-
based services in ways that contribute to sustainability of
the primary health care interventions. The WDC has been
effectively engaged for the provision of HIV/AIDS, Tuber-
culosis and malaria services in Nigeria [91]. The potential
for this structure to promote oral health care in general
and oral health care for children specifically needs to be
explored.

In the absence of structural interventions, disparities
in child access to health will continue. Disparity arises
from a web of effects, which include complex cultural,
economic, social, biological, behavioural and political
processes that affect oral health and access to effective
oral healthcare. For children, evidence has increasingly
shown that their health is affected by the socioeconomic
circumstances in which they grow up. Higher rates of
debilitating disease have been found in poorer communi-
ties. Poor children suffer nearly 12 times more restricted-
activity days than those from higher-income families, and
8% of children aged 2—5 years bear the burden of 75% of
caries reported for their age group [92,93]. Unfortunately,
childhood health disadvantages compromise health in
adult life [94]. Childhood disadvantage has been linked to
an elevated risk of early death from coronary heart dis-
ease, stroke and respiratory disease [95].

For structural changes to be made, understanding what
these disparities are, what causes them, and how to amelior-
ate and prevent them are important. This will require in-
creasing the current level of awareness, research to generate
evidences, and the translation of these evidences to action.
This also requires the willingness to act by all of those en-
gaged with the provision of oral health services for children
for change to occur. Changes in the social and public health
policy, community organisation, provision of effective dental
healthcare, and change in professional and individual behav-
jour are required to make any considerable impact in oral
care provision for children. Changes also have to occur in
the way resources are allocated to oral health care. Cur-
rently, the Nigerian government spends about 70% of its
budget in urban areas where 30% of the population resides:
an investment profile that is inversely related to the need of
the population [96]. Of this, only about 0.41% of the national
health budget is allocated to oral health [97]. Worse still,
very few primary health care centres — the closest unit of
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health care service provision - provide oral health care ser-
vices [97]. Where oral health care services are provided, the
quality of care is poor resulting in large proportion of the
population suffering neglect [97].

Biological intervention for modifying the host (or the
pathogen)

There are multiple examples of biological interventions
that have helped modify the host and change the epi-
demiological profile of diseases in history. For dentistry,
fluoride is a biological intervention that has successfully
modified the host response to cariogenic pathogens.
Topical application of fluoride has resulted in a signifi-
cant reduction in the incidence of caries [98]. Fluoride
has been shown to be highly efficacious in reducing car-
ies because of multiplicity of topical and systemic ac-
tions [99-102].

The impact of fluoride on the epidemiology of caries
in Nigeria has not been documented. The fluoride con-
tent of water in various parts of the country ranges from
0.3 ppm to as high as 6.7 ppm [103] with wide variations
noted within the same geographical zones. Only 21% of
local government studied had the appropriate recom-
mended level of fluoride in drinking water for tropical
countries [103]. Water fluoridation programme in Nigeria
will have very limited success as less than 10% of the Ni-
gerian population have access to tap water [103].

One single effort to improve access of Nigerian chil-
dren to fluoride is the effort to ensure the use of fluori-
dated toothpaste. There is a high likelihood that the
widespread use of fluoridated toothpaste may have been
responsible for the decline in caries prevalence in chil-
dren recorded in the 80s’though there is no evidence to
support this hypothesis. About 83% of children use fluo-
ridated toothpaste in Southern Nigeria and its use is
commoner with younger children than older children
[35] pointing to a tendency to increasing interest and
public support for use of fluoridated toothpaste. The in-
creased public access to fluoridated toothpaste has been
supported by the National Agency for Food Administra-
tion and Control policy wherein national approvals for
marketing and sales of toothpastes are only given to
those toothpastes that contain fluoride.

The use of fluoride toothpaste still needs to be com-
plemented by other efforts. One of this is the promotion
of widespread use of fissure sealants. Over 80% of the
caries lesions in children are occlusal caries [25]. Fissure
sealants are more effective in the prevention of preven-
tion of occlusal caries than topical fluoride made avail-
able through dental dentifrices or water fluoridation
programmes. There is high support for the use of pits
and fissure sealants as a caries prevention tool in Nigeria
[104]. Access to the product and skills to use fissure seal-
ants may be limitations to its widespread use.
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Efforts needed to facilitate the caries control programme
for children in Nigeria

There clearly is a caries epidemic in Nigeria just like
there is in many other countries around the world [58].
Well over 5% of populations have caries, with prevalence
rates as high as 70% in some underserved, marginalised
and vulnerable communities. However, the global silence
on an epidemic affecting children worldwide has led to
little dramatic actions taken to address it. A global caries
prevention agenda for children is important to help set
up the needed momentum for action. The absence of
this global agenda makes prioritisation of oral disease in
developing countries of Africa like Nigeria difficult as
national actions are often led by global calls made by
global organisations; the most viable being calls made by
the World Health Organisation.

Looking forward into the next decade, the priority of
the international dental community should be to support
national efforts to understand their country’s caries epi-
demic. The outcomes of the finding would help countries
like Nigeria plan for effective interventions at managing
the caries epidemic in children should use the best pos-
sible combination of behavioural, biological and structural
interventions approaches and recognise the importance of
micro-, meso-, exo- and macrosystems on oral health. Ef-
forts should essentially promote support for modification
of the broader social factors that affect children’s oral
health, including those that limit caries prevention activ-
ities and prompt detection of lesions [105].

Operational research should be conducted to test
models of service provision for children. These models
should ensure children’s prompt access to healthcare de-
livery services in a manner that encompasses all relevant
systems, delivered through appropriate structures, and
using appropriate technologies. A “one size fits all ap-
proach” would not be appropriate. Approaches would
probably vary between States and Local governments.
However, having a defined global agenda can help na-
tions around the world focus on strategies that would
help meet a global goal. Actors in the field of child den-
tal health can then amplify this call as advocates.

Summary

The national oral health policy in Nigeria recognises the
need to increase awareness of all Nigerians for oral
healthcare, to ensure equitable distribution and susten-
ance of essential oral health services at all times, to pro-
vide guidelines for standardisation of facilities, as well as
programmes for continuing education for oral health
personnel, and to promote the integration of oral health-
care delivery into all relevant health programmes, in-
cluding primary healthcare. The policy therefore creates
the enabling environment to advocate for design and im-
plementation of a national oral health programme that
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combines approaches that are sensitive to the sociocul-
tural context of the lives of individuals [106].

Addressing the oral health needs of the child is an eth-
ical imperative. The current caries epidemic in the child
is preventable, costly to society and cost effective to
remedy. Caries is a disease that would benefit from the
efficient use of existing societal resources in effective
ways. Unfortunately, children are dependent and vulner-
able to choices adults make for their lives. The current
silence on this childhood epidemic needs to be broken.
There is a strong need to call for action on caries.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

MOF initiated the idea for the manuscript, wrote the initial framework, and
edited the manuscript. NMC and NO assisted in the writing of the
manuscript. OO and AAA supervised and edited the manuscript. All authors
have read and approved the final manuscript.

Acknowledgement

We thank Walt F Cuirle who read through this manuscript and provided very
useful suggestions for editing and structuring this paper. Thanks also to
Megumi Hara of Edanz who also helped with the editing the paper.

Author details

'Department of Child Dental Health, Obafemi Awolowo University, lle-Ife,
Nigeria. “Department of Child Dental Health, Obafemi Awolowo University
Teaching Hospitals Complex, lle-Ife, Nigeria. *Department of Preventive
Dentistry, Lagos State University College of Medicine, Ikeja, Lagos State,
Nigeria. *Department of Child Dental Health, College of Medicine, University
of Lagos, Idi-Araba, Lagos, Nigeria.

Received: 2 October 2013 Accepted: 16 June 2014
Published: 23 June 2014

References

1. Akpata ES: The prevalence and distribution of dental caries and gingivitis
in the primary dentitions of 6-year old Lagos children. J Int Ass Dent Child
1979, 10:3-9.

2. Adenubi JO: Dental status of 4 and 5 year old children in Lagos private
schools. Niger Dent J 1980, 1:28-29.

3. Noah MO: The prevalence and distribution of dental caries in the
deciduous dentition and the state of oral cleanliness in 6-year-old
Ibadan children attending private schools. Odontostomatol Trop 1981,
4:113-120.

4. Alakija W: Dental caries in primary school children in Benin City. J Trop
Paediatr 1983, 29:317-319.

5. Adekoya - Sofowora CA, Nasir WO, Oginni AO, Taiwo M: Dental caries in
12-year-old suburban Nigerian school children. Afr Health Sci 2006, 6:145-150.

6. Ozeigbe EO, Esan TA: Prevalence and clinical consequences of untreated
dental caries using PUFA index in suburban Nigerian school children. Fur
Arch Paediatr Dent 2013, 14:227-231.

7. Kubota K, Yonemitsu M, Hollist NO, Ono Y, Nakata M, Ajayi-Obe SO, Ohnishi
M, Watanabe H, Grillo Al: Five-year follow-up caries study among Nigerian
children. Community Dent Oral Epidemiol 1990, 18:197-199.

8. Okeigbemen SA: The prevalence of dental caries among 12 to 15-year-old
school children in Nigeria: report of a local survey and campaign. Oral
Health Prev Dent 2004, 2:27-31.

9. Chukwumah NM, Azodo CC, Adeghe HA, Enabulele J: Relating dental
caries experience with body mass index among Nigerian Primary school
children: A cross sectional survey. J Educ Ethics Dent 2012, 2:28-32.

10.  Udoye C, Aguwa E, Chikezie R, Ezeokenwa M, Jerry-Oji O, Okpaji C: Prevalence
and distribution of caries in the 12-15 year urban school children in Enugu,
Nigeria. Internet J Dent Sci 2009, 7. 10.5580/22a32009.

11. Okoye LO, Chukweneke FN, Akaji EA, Folaranmi N: Caries experience
among school children in Enugu, Nigeria. J Coll Med 2010, 14:17-23.



Folayan et al. BMC Oral Health 2014, 14:76
http://www.biomedcentral.com/1472-6831/14/76

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

Okoye LO, Ekwueme OC: Prevalence of dental caries in a Nigerian rural
community: a preliminary local survey. Ann Med Health Sci Res 2011,
1:187-195.

Idiakhoa AF: An assessment of the oral health needs of 5 and 12 years old
children in the Nigerian Navy School, An unpublished dissertation submitted
to the Faculty of Surgery of the National Postgraduate Medical College
of Nigeria in partial fulfillment of the award of the Fellowship of the
College. ; 2001.

Sho-Silva VE: Pattern of caries in children age 3 — 10 years: a study of the
private and public school children in Surulere Local Government Area, An
unpublished dissertation submitted to the Faculty of Surgery of the
National Postgraduate Medical College of Nigeria in partial fulfillment of the
award of the Fellowship of the College. ; 2004.

Giwa AA: Oral health status of 12 year old school children in Private and
Public Schools in Lagos State, An unpublished dissertation submitted to the
Faculty of Surgery of the National Postgraduate Medical College of Nigeria
in partial fulfillment of the award of the Fellowship of the College. ; 2005.
Agbelusi GA, Jeboda SO: Oral health status of 12-year-old Nigerian children.
West Afr J Med 2006, 25:195-198.

Umesi-Koleosho DC, Ayanbadejo P, Oremosu OA: Dental caries trend
among adolescents in Lagos South-West Nigeria. West Afr J Med 2007,
26:201-205.

Sowole CA, Sote EO: Early childhood caries: experience in Nigerian
children in Lagos. Niger Postgrad Med J 2007, 14:314-318.

Abiola AA, Eyitope OO, Sonny OJ, Oyinkan OS: Dental caries occurrence
and associated oral hygiene practices among rural and urban Nigerian
pre-school children. J Dent Oral Hyg 2009, 1:64-70.

Adeniyi AA, Agbaje MO, Onogbinde OO, Ashiwaju O, Ogunbanjo O,
Orebanjo O, Adegbonmire O, Adegbite K: Prevalence and pattern of
dental caries among a sample of Nigerian public primary school
children. Oral Health Prev Dent 2012, 10:267-274.

Sofola OO, Folayan MO, Oginni AB: Changes in the prevalence of dental
caries in primary school children in Lagos State, Nigeria. Niger J Clin Pract
2014, 17:127-133.

Denloye O, Ajayi D, Bankole O: A study of dental caries prevalence in
12-14 year old school children in Ibadan, Nigeria. Pediatr Dent J 2005,
15:147-151.

Noah MO: The prevalence and distribution of dental caries and gingivitis
in 6-year-old children attending free-government schools in Ibadan,
Nigeria. Odontostomatol Trop 1984, 7:119-127.

Enwonwu CO: Socio-economic factors in dental caries prevalence and
frequency in Nigerians: an epidemiological survey. J Caries Res 1974,
8:155-171.

Akpata ES: Oral health in Nigeria. Int Dent J 2004, 54:341-366.

Henshaw NE, Adenubi JO: The increase in dental disease in the northern
states of Nigeria and its manpower implications. J Dent 1975, 3:243-250.
Adegbembo AO, El-Nadeef MA, Adeyinka A: National survey of dental
caries status and treatment needs in Nigeria. Int Dent J 1995, 45:35-44.
Ojofeitimi EO, Hollist NO, Banjo T, Adu TA: Effect of cariogenic food
exposure on prevalence of dental caries among fee paying and non-fee
paying Nigerian schoolchildren. Community Dent Oral Epidemiol 1984,
12:274-277.

Denloye OO, Bankole OO, Onyeaso CO: Dental health service utilization by
children seen at the University College Hospital-an update. Trop Dent J
2004, 27:29-32.

Osuji OO: Utilization of dental services by children at the University
College Hospital, Ibadan, Nigeria. Odontostomatol Trop 1990, 13:97-99.
Akaji EA, Oredugba FA, Jeboda SO: Utilization of dental services among
secondary school students in Lagos, Nigeria. Nig Dent J 2007, 15:87-91.
Oredugba FA: Use of oral health care services and oral findings in
children with special need in Lagos, Nigeria. Spec Care Dentist 2006,
26:59-65.

Folayan MO, Oziegbe E, Oyedele T, Ola D: Factors limiting dental service
utilization by pupils in lle-Ife, Nigeria. Niger J Health Sci 2013, 2:18-23.
Folayan MO, Khami MR, Popoola BO, Onyejaka N, Adeyemi YI: Preventive
oral health practices of school pupils in southern Nigeria. BVIC Oral
Health 2014. In Press.

Ola D, Gamboa AB, Folayan MO, Marcenes W: Family structure,
socioeconomic status and oral health service utilization in Nigerian
Senior Secondary school students. J Public Health Dent 2013,

73:158-165.

36.

37.
38.

39.

40.

42.

43.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 9 of 10

Temilola DO, Fatusi OA, Ukpong M, Oyedele T: Dental Service Utilisation
by Children Seen in Nigerian Paediatric Clinics. In International Association
of Dental Research 83 general session and exhibition, Seattle, USA. ; 2013.
poster presentation 742.

Federal Ministry of Health: National Oral Health Policy, Abuja, Nigeria. ; 2012.
Ohalete CN, Dozie INS, Nwaehiri VL: Epidemiological studies on dental
caries In Imo State University. Asian J Pharm Biol Res 2013, 3:13.

Sheiham A: Prevalence of dental caries in Nigeria Population. Br Dent J
1968, 123:144-148.

Noah MO: Rampant caries prevalence and the role of oral cleanliness in
its aetiology in the deciduous dentition of 4 and 5-year old Ibadan
children attending private schools. Odontostomatol Trop 1988, 11:61-65.
Noah MO: The prevalence and distribution of dental caries in the
deciduous dentition and the state of oral cleanliness in 6-year-old
Ibadan children attending private schools. J Int Assoc Dent Child 1984,
15:43-49.

Tabrah FL: Absence of Dental Caries in a Nigerian Bush Village. Science
1962, 138:38-39.

Noah MO: Caries experience and state of oral cleanliness in 4-year-old
Ibadan children attending private schools. J Int Assoc Dent Child 1981,
12:17-23.

Noah MO: Caries experience and oral cleanliness in the deciduous
dentitions of Ibadan children from different social groups.
Odontostomatol Trop 1981, 4:113-120.

Akpata ES, Dafillo IS, Mafeni JO, et al- Fluoride, dental fluorosis and caries
experience in Nigeria, Jos: Inter-country Centre for Oral Health for Africa. 2003.
Brook I: Brain abscess in children: microbiology and management. J Child
Neurol 1995, 283:283.

Otto M: For want of a dentist. Washington Post; 2007.

Casamassimo PS, Thikkurissy S, Edelstein BL, Maiorini E: Beyond the DMFT:
the human and economic costs of early childhood caries. / Am Dent
Assoc 2009, 140:650-657.

Fox J: The epidemic of the children’s dental disease: putting teeth into
law. Yale J Health Policy Law Ethics 2011, 11:231.

Elice CE, Fields HW: Failure to thrive: a review of the literature, case
report and implications for dental treatment. Pediatr Dent 1990, 12:185-189.
Acs G, Lodolini G, Kaminski S, Cisneros GJ: Effect of nursing caries on body
weight in pediatric population. Pediatr Dent 1992, 14:302-305.

Palermo TM: Impact of recurrent and chronic pain on child and family
daily function: a critical review of the literature. J Dev Behav Pediatr 2000,
21:58-69.

Oral Health: Dental disease is a chronic problem among low-income populations.
Washington, DC: United States General Accounting Office; 2000. Publication
GAO/HEHS-00-72.

Clarke M, Locker D, Berall G, Pencharz P, Kenny DJ, Judd P: Malnutrition in
a population of young children with severe early childhood caries.
Paediatr Dent 2006, 28:254.

National Maternal and Child Oral Health Resource Centre: When children’s
oral health suffers, so does their ability to learn. 2nd edition. 2003.

Ginsburg KR, American Academy of Pediatrics Committee on
Communications; American Academy of Pediatrics Committee on
Psychosocial Aspects of Child and Family Health: The importance of play
in promoting health child development and maintaining strong
parent-child bonds. Pediatrics 2007, 119:182-191.

Benjamin R: Oral health, the silent epidemic. Pub Health Rep 2010, 125:158.
Oetzel JG, Ting-Toomey S, Rinderle S: Conflict communication in contexts: A
social ecological perspective. In The SAGE handbook of conflict communication.
Edited by Oetzel JG, Ting-Toomey S. Thousand Oaks, CA: Sage; 2006.

Gregson J: System, environmental, and policy changes: Using the
social-ecological model as a framework for evaluating nutrition education
and social marketing programs with low-income audiences. J Nutr Educ
2001, 33:4-15.

Bronfenbrenner U: The ecology of human development. Cambridge, MA:
Harvard University Press; 1979.

Johnsen DC: The preschool “passage”: an overview of dental health. Dent
Clin N Am 1995, 39:695-707.

Honkala E: Oral health promotion with children and adolescents. In Oral
health promotion. Edited by Schou L, Blinkhorn AS. Oxford: Oxford
University Press; 1993:169-176.

Freeman R: The determinants of dental health attitudes and behaviour.
Br Dent J 1999, 187:15-18.



Folayan et al. BMC Oral Health 2014, 14:76
http://www.biomedcentral.com/1472-6831/14/76

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.

Kay EJ, Locker D: Is dental health education effective? a systematic review
of current evidence. Community Dent Oral Epidemiol 1996, 24:231-235.
Sprod AJ, Anderson A, Treasure ET: Effective oral health promotion: Literature
review. Technical Report 20. Cardiff: Health Promotion Wales; 1996.
Christensen P: The health-promoting family: a conceptual framework for
future research. Soc Sci Med 2004, 59:377.

Adair PM, Pine CM, Burnside G, Nicoll AD, Gillett A, Anwar S, Broukal Z,
Chestnutt IG, Declerck D, Ping FX, Ferro R, Freeman R, Grant-Mills D,
Gugushe T, Hunsrisakhun J, Irigoyen-Camacho M, Lo EC, Moola MH, Naidoo S,
Nyandindi U, Poulsen VJ, Ramos-Gomez F, Razanamihaja N, Shahid S, Skeie MS,
Skur OP, Splieth C, Soo TC, Whelton H, Young DW: Familial and cultural
perceptions and beliefs of oral hygiene and dietary practices among
ethnically and socioeconomically diverse groups. Community Dent
Health 2004, 21:102-111.

Ismail Al: Determinants of health in children and the problem of early
childhood caries. Pediatr Dent 2003, 25:328-333.

Rossow |, Rise J: Concordance of parental and adolescent health
behaviors. Soc Sci Med 1994, 38:1299-1305.

Tuckett D: Sociology as a science. In An introduction to medical sociology.
Edited by Tuckett D. London and New York: Tavistock Publications; 1980. 1976.
Tolvanen M, Lahti S, Poutanen R, Seppa L, Hausen H: Children’s oral health
related behaviors: individual stability and stage transitions. Community
Dent Oral Epidemiol 2010, 38:445-452.

Prinstein MJ, Boergers J, Spirito A: Adolescents’ and their friends” health-risk
behavior: factors that alter or add to peer influence. J Pediatr Psychol 2001,
26:287-298.

Riedy CA, Weinstein P, Milgrom P, Bruss M: An ethnographic study for
understanding children’s oral health in a multicultural community. Int
Dent J 2001, 51:305-312.

Abiola Adeniyi A, Eyitope Ogunbodede O, Sonny Jeboda O, Morenike
Folayan O: Do maternal factors influence the dental health status of
Nigerian pre-school children? Int J Paediatr Dent 2009, 19:448-454.
Folayan M, Sowole A, Kola-Jebutu A: Risk factors for caries in children from
South Western Nigeria. J Clin Pediatr Dent 2007, 32:173-178.

Minkovitz CS, O'Campo PJ, Chen YH, Grason HA: Associations between
maternal and child health status and patterns of medical care use.
Ambul Pediatr 2002, 2:85-92.

Tai BJ, Jiang H, Du MO, Peng B: Assessing the effectiveness of a school
based oral health programme in Yichang City, China. Community Dent
Oral Epidemiol 2009, 37:391-398.

Waller G, Schmidt U, Treasure J, Murray K, Aleyna J, Emanuelli F, Crockett J,
Yeomans M: Problems across care pathways in specialist adult eating
disorder services. Psychiatr Bull 2009, 33:26-29.

Kruger E, Perera |, Tennant M: Primary oral health service provision in
Aboriginal medical services based dental clinics in Western Australia.
Aust J Pri Health 2010, 16:291-295.

Hamer L: Improving patient access to health services: a national review and
case studiesof current approaches. London: Health Development Agency; 2004.
UNICEF. Nigeria; 2005. www.unicef/org/nigeria/children. Accessed 20" of
December, 2013.

Boggess KA, Edelstein BL: Oral health in women during preconception
and pregnancy: implications for birth outcomesand infant oral health.
Matern Child Health J 2006, 10:5169-5174.

National Population Commission: Nigeria Demographic and Health Survey. ; 2008.
National Primary Health Care Development Agency Country: Nigeria: Nigeria
Midwives Service Scheme. Glob Health Workforce Alliance 2014. Available at:
http//www.who.int/workforcealliance/forum/2011/hrhawardscs26/en/. Assessed
May 10" 2014.

Sheiham A, Watt RG: The common risk factor approach: a rational basis
for promoting oral health. Community Dent Oral Epidemiol 2000, 28:399-406.
Fatusi OA: Common risk factor approach - interventions with results,
International Association of Dental Research 83rd general session and
exhibition. Budapest; 2014. Available at: https://iadr.confex.com/iadr/
wcpd13/webprogram/Session30803 html. Accessed May 107 2014,

Tetuan TM, McGlasson D, Meyer I: Oral health screening using a caries
detection device. J Sch Nurs 2005, 21:299-306.

Taber DR, Chriqui JF, Chaloupka FJ: Differences in nutrient intake
associated with state laws regarding fat, sugar, and caloric content of
competitive foods. Arch Pediatr Adolesc Med 2012, 166:452-458.

Vogel RJ: Financing Health Care in Sub-Saharan Africa. Greenwood Press; 1993.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

106.

Page 10 of 10

National Agency for the Control of AIDS: Report of the evaluation of the
Global Fund supported interventions to HIV and AIDS response in Nigeria. 2013.
National Institute of Dental and Craniofacial Research: Oral Health in
America: A Report of the Surgeon General, Executive Summary. 2011.
Available at: http://www.nidcr.nih.gov/datastatistics/surgeongeneral/report/
executivesummary.htm. Accessed on 2™ September, 2012,

Macek MD, Heller KE, Selwitz RH, Manz MC: Is 75 percent of dental caries
found in 25 percent of the population? J Public Health Dent 2004, 64:20-25.
Edelstein B: Disparities in oral health and access to care: findings of
national surveys. Ambul Pediatr 2002, 2:141-147.

Graham H, Power C: Childhood disadvantage and health inequalities: a
framework for policy based on lifecourse research. Child Care Health Dev
2004, 30:671-678.

Davey Smith G, Gunnell D, Ben-Shlomo Y: Lifecourse approaches to
socio-economic differentials in cause-specific adult mortality. In Poverty,
Inequality and Health. Edited by Leon D, Walt G. Oxford, UK: Oxford
University Press; 2001:88-124.

Health Care in Nigeria. 2014. Available at: http://en.wikipedia.org/wiki/
National_Health_Insurance_Scheme_(Nigeria)tcite_ref-5. Accessed 10t April.
Adeniyi AA, Sofola OO, Kalliecharan RV: An appraisal of the oral health
care system in Nigeria. Int Dent J 2012, 62:292-300.

Newbrun E: Topical fluorides in caries prevention and management: a
North American perspective. J Dent Educ 2001, 65:1078-1083.

Arends J, Nelson DGA, Dijkman AG, Jongebloed WL: Effect of various
fluorides on enamel structure and chemistry. In Cariology Today. Basel:
Karger; 1984:245-258.

Dowse CM, Jenkins GN: Fluoride uptake in vivo in enamel defects and its
significance. J Dent Res 1957, 36:816.

Marquis RE: Antimicrobial actions of fluoride for oral bacteria. Can J
Microbiol 1995, 41:955-964.

ten Cate JM, Featherstone JDB: Mechanistic aspects of the interactions
between fluoride and dental enamel. Crit Rev Oral Biol Med 1991, 2:283-296.
Akpata ES, Danfillo IS, Otoh EC, Mafeni JO: Geographical mapping of
fluoride levels in drinking water sources in Nigeria. Afr Health Sci 2009,
9:227-233.

. Folayan MO, Khami MR, Folaranmi N, Orenuga O, Popoola BO, O Olatosi O,

Ligali TO, Sofola OO, Adeniyi AA, Esan A, Osaguona A: Determinants of
preventive dental practice for children among final year dental students
in Nigeria. Int J Paediatr Dent 2014, 24:43-50.

. Patrick DL, Lee SYR, Nucci M, Grembowski D, Jolles ZC, Milgrom P:

Reducing oral health disparities: a focus on social and cultural
determinants. BVMC Oral Health 2006, 15:54.

Nadanovsky P, Sheiham A: Relative contribution of dental services to the
changes in caries levels of 12 year old children in 18 industrialized
countries in the 1970s and early 1980s. Community Dent Oral Epidemiol
1995, 23:331-339.

doi:10.1186/1472-6831-14-76
Cite this article as: Folayan et al.: Appraisal of the national response to
the caries epidemic in children in Nigeria. BMC Oral Health 2014 14:76.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J



http://www.unicef/org/nigeria/children
http://www.who.int/workforcealliance/forum/2011/hrhawardscs26/en/
https://iadr.confex.com/iadr/wcpd13/webprogram/Session30803.html
https://iadr.confex.com/iadr/wcpd13/webprogram/Session30803.html
http://www.nidcr.nih.gov/datastatistics/surgeongeneral/report/executivesummary.htm
http://www.nidcr.nih.gov/datastatistics/surgeongeneral/report/executivesummary.htm
http://en.wikipedia.org/wiki/National_Health_Insurance_Scheme_(Nigeria)#cite_ref-5
http://en.wikipedia.org/wiki/National_Health_Insurance_Scheme_(Nigeria)#cite_ref-5

	Abstract
	Background
	Discussion
	Summary

	Background
	Discussion
	Significance of dental caries in children
	Appropriate framework to design interventions for elimination of diseases
	Appropriate interventions for the Nigerian child
	Interventions for modifying behaviour
	Structural interventions for modifying the environment
	Biological intervention for modifying the host (or the pathogen)

	Efforts needed to facilitate the caries control programme for children in Nigeria

	Summary
	Competing interests
	Authors’ contributions
	Acknowledgement
	Author details
	References

