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Dental Caries Prevalence, Severity, and Pattern Among Male Adolescents in Kano, Nigeria


Abstract
Background: Dental caries is the most common oral disease of mankind; however, there are limited data on the oral status of adolescents in northern Nigeria. Recently, the World Health Organization set the global caries goal as significant caries (SiC) index score of <3. This study was designed to appraise the magnitude of the disease among adolescents in northern Nigeria. Objectives: The objective of the study was to determine the prevalence, pattern, and severity of caries among 10–12-year-old adolescents in Kano, Nigeria. Materials and Methods: Six hundred and ninety-four school-aged children were selected through a multi-stage sampling of 10–12-year-old children in Kano and examined for dental caries using the WHO protocols. Data analysis was carried out using the Statistical Package for the Social Sciences (SPSS version 20 Inc. Chicago IL, USA). Results: The prevalence of caries was 22.9% with mean DMFT and SiC scores of 0.5 (±1.2) and 3.7 respectively. DMFT >0 ranged from 1 to 8. Tooth 85 (the right mandibular second primary molar) and tooth 36 (left mandibular permanent first molar) had the highest caries count for primary and permanent teeth respectively. More lesions occurred on the left mandible in primary and permanent teeth. The second primary molars and the first permanent molars were most affected by the disease. Conclusion: The prevalence of dental caries was low among male adolescents in Kano as evidenced by the low mean DMFT/dmft scores; however, the condition exceeded the recommended WHO thresholds. Caries occurred more frequently on teeth 85 and 36.
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Introduction
Dental caries refers to the bacterial-acid dissolution of dental hard tissues, from acid produced from bacterial metabolism on refined sugar diets.[1] Also commonly referred to as tooth decay, caries occurs on all tooth surfaces, but more frequently on the occlusal pits and fissures of molars and premolars.[2] Caries is preventable and reversible in its early stages; however, it presents with restorative challenges in the late stages, leading to infections, eventual tooth loss, and poor quality of life.[3]

The incidence of caries had declined in the past decade due to the introduction of fluoride in community water and dentifrices; yet, the disease still exhibits an uneven distribution pattern in all populations.[4,5] The burden of caries disease is skewed towards population groups of low-income families, medically and developmentally compromised children, and socially
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vulnerable groups, such as adolescents.[6] Adolescents, especially boys, are at high risk for developing caries due to their more frequent outdoors, between-meal snacking, and high sugar consumption.[7]

Northern Nigeria is a predominantly Muslim society and one in which every child is expected to enroll into a form of Islamic education at a point in life. One group of Islamic schoolchildren is “the Almajirai” or male migrant-pupils, who constitute a significant proportion of the adolescent population.[8] These children spend long unsupervised hours on the streets for fending activities between classes and do not benefit from social welfare services, making them high risk for diseases including caries.[9,10]

The age of 12 is one of the WHO-recognized index age-groups for international comparisons and surveillance of disease trends. Caries at this stage of development suggests poor oral health and predicts future disease on more teeth.[10] Caries experience for index ages is reported using the Decayed
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Missing and Filled Teeth (DMFT) index, that is, the mean of the sum of the decayed, missing, and filled teeth of the population.[11] The significant caries (SiC) index or the mean one-third of the highest DMFTs is used when the focus is on the minority with the highest caries experience.[12] The current world oral health goal is based on an SiC score of ≤3 in all populations.[13] More recently, the SiC index/ DMFT ratio has been used to determine caries severity in population studies.[14,15]

Nearly all available oral health data from Nigeria for adolescents have been based on studies conducted in southern Nigeria.[15-20] Northern Nigeria differs distinctly from southern Nigeria in religion, culture, geography, diet, and available dental professionals, among several factors that can impact oral health outcomes.[21] While a few studies have used the SiC index to describe caries in Nigeria, the use of the SiC index/DMFT ratio is not as common, likewise oral health studies involving the Almajirai.[14,19,22] The present study was therefore undertaken to determine the prevalence and severity of dental caries among 10–12-year old males in Kano, Northern Nigeria, and to observe its pattern of occurrence.

[image: ]Materials and Methods Study design and protocols
This was a cross-sectional descriptive study of male school-aged children in conventional public and qur′anic schools in Kano, northern Nigeria. Four public schools and two qur′anic schools from two local government areas (one urban and one rural) were selected by systematic random sampling from the list of schools and local governments in Kano state. Ethical clearance was obtained from the Committee for Research and Ethics, Ministry of Health, Kano State, Nigeria. Informed consent was obtained from the School Authorities and the children’s caregivers. With assured confidentiality, all participants gave assent in accordance with the principles outlined in the Declaration of Helsinki. All the children benefitted from a free dental education and consultation.

The inclusion criteria, boys 10–12 years of age, who attended either a public primary or qur′anic school, gave assent and parental consent for the research. Children with physical or mental incapacity to participate in the study were excluded.

Sample size determination
The sample size was calculated to be 341 using the formula for descriptive cross-sectional studies.[23]

Study design and protocols

chair in their classrooms while using a light emitting diode (LED) light bulb coupled to the head and directed towards the mouth to provide proper illumination.

Each child was examined for dental caries after drying the teeth with dry sterile gauze-pads and using blunt dental probes and plane mirrors to assess for caries using both the DMFT following the WHO criteria.

DMFT/dmft is the sum of the number of decayed, missing due to caries, and filled teeth in the permanent/primary teeth. The mean number of DMFT/dmft is the sum of individual DMFT values divided by the sum of the population. The SiC index is the mean DMFT of the one-third of the study group with the highest caries score; the index is used as a complement to the mean DMFT value. To calculate SiC index, sort the individuals according to their DMFT, then select one-third of the population with the highest caries values, and then calculate the mean DMFT for this subgroup.

The DMFT, mean DMFT, SiC index, and SiC index/DMFT ratio for deciduous and permanent teeth were calculated for the study population. Data analysis was carried out using the Statistical Package for the Social Sciences, version 20 (SPSS Inc., Chicago IL, USA).

Results
Six hundred and ninety-four male adolescents participated in this study: 366 (52.7%) Almajirai and 328 (47.3%) public-school children; their mean age was 11.2 (±0.8) years [Table 1].

The prevalence of dental caries was 22.9% with combined mean DMFT and SiC scores of 0.5 (±1.2) and 3.7, respectively. The prevalence of caries in the 12-year olds was 20.7%. The decayed (D) component of the DMFT is 282 out of 289 (97.7%) of the DMFT [Table 2].

DMFT >0 ranged from 1 to 8, with the majority of adolescents (n=77% or 48.4%) having a DMFT of =1, whereas 9 (5.6%) adolescents had a DMFT of ≥5 [Figure 1].

Tooth 85 (or the right mandibular second primary molar) had the highest caries count (n=31; 17.7%) in the primary teeth [Figure 2], whereas tooth 36 (left mandibular permanent first molar) had the highest count (n=61; 27.1%) in the permanent teeth [Figure 3].


Table 1: Demographic characteristics of the adolescents Almajirai	Public school	Total
Adolescents	366 (52.7%)	328 (47.3%)	694



Dental examinations were conducted using individually wrapped and sterilized sets of reusable plane mouth mirrors, wooden spatula, dental explorers, and dry disposable gauze-pads in accordance with the guidelines of the WHO. The children were examined while comfortably seated on a

Age 10 11 12
Mean age (±SD)


166 114 86
10.8 (±0.8)


0 90 238
11.7 (±0.4)


166 204 324
11.2 (±0.8)
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Table 2: Distribution of caries experienced according to the type of adolescents and age group
Adolescents	N	CP	Prev (%)     D+d	M+m	F+f	Combine DMFT	Mean DMFT	SiC SiC index/DMFT ratio

Almajirai	366	93 Public school	328	66 Total	694      159 Age groups
(years)
10	166	43 11	204	49 12	324	67

25.4	282	5	3	289 20.1	149	3	0	152 22.9	431	8	3	441


25.9	105	2	1	108 24.0	263	3	1	267 20.7	411	8	2	421

0.6±1.3	3.6	6.0 0.4±1.0	4.2                      10.5 0.5±1.2	3.7	7.4


0.6±1.4	3.3	5.5 0.5±1.1	4.2	8.4 0.4±1.0	4.1                      10.25

CP = caries present, Prev.= prevalence, D=decayed permanent teeth, d=decayed primary teeth, M=missing permanent teeth, m=missing primary teeth, F=filled permanent teeth, f=filled primary teeth, DMFT=decayed, missing, and filled teeth, SiC=significant caries index

90	The higher proportion of lesions occurred on the left 80	mandibular primary and permanent teeth. The second 70	primary molars and the first permanent molars were 60            36	comparatively more commonly affected by the disease 50	[Table 3].3
0
6
3
0
Frequency
q
n

40

30	17
20	41
10                                 23                11                13                  2                   1                   1                   1 1                   2                   3                   4                   5                   6                   7                   8
DMFT

Almajirai	Public school

Figure 1: The distribution of DMFT scores among the adolescents
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Figure 2: Distribution of dental caries on the primary teeth
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Figure 3: Distribution of dental caries on the permanent teeth

Discussion
This study provides information on the prevalence, severity, and pattern of presentation of dental caries in a representative sample of 10–12- years-olds in Kano, northern Nigeria. The participants in this study were made up of an almost equal number of school children from both qur′anic and conventional public schools to create for a balanced profile of the adolescent population in Kano state.

The prevalence of dental caries in the study population was low and comparable to the findings of previous regional Nigerian and global studies [seen in Table 4], which placed Nigeria in the low caries category.[16-20] While the findings suggest a uniform caries prevalence among adolescents in Nigeria in different regions, it is however lower than the 54.4% reported in Enugu, Nigeria.[15] This difference in prevalence values may have been due to sampling technique variations, differences in lifestyle, diet, or may represent the true caries prevalence between both the populations.

The overall and individual mean DMFT scores from this study place the population in the “very low” category, corroborating previous studies on the oral health status of Nigeria.[6] The SiC scores are, however, higher than those from previously reported Nigerian studies, which may indicate a more severe form of the disease in Kano.[15,20] This finding also highlights that the SiC scores of this population exceed the recommended 2015 global oral health goals thresholds, similar to the experience of their peers in developed countries such as Spain, Saudi Arabia, and Turkey.[27,29,34] Concerted efforts, especially in oral hygiene education and preventive intervention towards children and adolescents, are therefore required to reverse the disease trend in this and similar populations.
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Table 3: Caries distribution on the quadrants of the jaws
Primary teeth	Maxilla	Mandible	Total


Primary canine First primary molar
Second primary molar

Left	Right 5                    0
16                   9 23                  18 44                  27

n	%	Left 5               100                0
25	34.2	26 41	41.4	31 71	40.6	57

Right	n	%
0                   0                  0                5 20                 46              64.8             71 27                 58              58.6             99 47                104             59.4            175



P-value Permanent teeth

0.526 Maxilla

0.754
Mandible	Total


First permanent molar Second permanent molar

Left	Right
24                  22 6                    6 30                  28

n	%	Left
46	28.2	61 12	19.4	28 58	25.8	89

Right	n	%
56                117             71.8            163 22                 50              80.6             62 78                167             74.2            225

P-value	0.893	0.754


Table 4: Caries prevalence studies for 12-year olds and computed SiC index/DMFT ratios

Authors (years) Okeigbemen (2004)[16]
Adekoya-Sofowora et al. (2006)[17] Agbelusi and Jeboda (2006)[18] Braimoh et al. (2014)[19]

Akaji et al. (2021)[15] Cypriano et al. (2008)[24] Nurelhuda et al. (2009)[25] Shafie Zadeh et al. (2011)[26] Gokalp et al. (2010)[27] Vizzotto et al. (2013)[28] Bhayat and Ahmad (2014)[29] Ndanu et al. (2015)[30]
Elías-Boneta et al. (2016)[31] Poudyal et al. (2015)[32] Andegiorgish et al. (2017)[33] Riatto et al. (2018)[34]

Location Benin, Nigeria Ife, Nigeria Lagos, Nigeria Port Harcourt, Nigeria
[image: ]Enugu, Nigeria Brazil
Sudan Tehran, Iran Turkey Brazil
Saudi Arabia Accra, Ghana Puerto Rico India
Eritrea Spain

Caries prevalence (%) 33.0 13.9 24.6 15.4

54.4 93.1 30.5 64.6 61.1 23.0 57.2 17.4 69.0 — 78.0 —

Mean DMFT 0.51 0.14 0.46 0.21

1.17±0.27 5.54 0.42
1.36±0.86 1.9±2.2 0.84±1.31 1.53±1.88 1.138±0.476 2.5±0.12 1.45 2.50±2.21 1.6±2.6

SiC — — — —

2.57 9.62 1.4 — 4.33 —
3.63±1.66 — 5.6±0.12 2.85 4.97±1.9 3.2

SiC/DMFT ratio — — — —

2.2 1.7 3.3 — 2.3 — 2.4 — 2.2 1.9 1.9 2.0




In this study, though the Almajirai had comparatively higher caries prevalence and mean DMFT scores, it was the public-school children who possessed higher SiC and SiC index/DMFT ratio scores. The trend supports the recommendation to combine caries indices (DMFT with SiC) for more meaningful interpretations of the disease distribution.[11,12]

Idowu et al.[22] had reported poorer oral health indices for the Almajirai with respect to their private-school peers based on the DMFT index alone. The higher SiC index/ DMFT ratio of this population compared with similar adolescents in Enugu, Nigeria and Korea suggests a more severe form of caries in Kano.[14,15] The findings of this study may be considered as reflective of the comparatively poor level of oral health practice of adolescents as well as the status of the dental health system previously reported for northern Nigeria.[9,21,22]

The highest proportion of the DMFT was from the decayed (D) component and portrays the high level of untreated

disease and low treatment experience in the population. This finding is similar to the reports from other developing countries, where there are often treatment challenges from ignorance, poverty, and limited dental personnel and services.[15,19,21] Dental treatments, which are considered to be relatively expensive for the average Nigerian, are often better patronized where social incentives are available, as is the case in the developed countries.[35]

The molar teeth in this study were most commonly affected by caries, similar to the findings of other researchers.[15,19,36-38] The uneven surface of pits and fissures of molars allow for cariogenic food particles and plaque to be easily retained; furthermore, access for effective oral hygiene can be challenging for posterior teeth, increasing their vulnerability to dental caries. On the contrary, incisors and canines have smooth labial and lingual surfaces and therefore exhibit low retention to cariogenic food particles and plaque and so have surfaces that are less likely to have caries attack.[39,40]
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This study also observed that mandibular molars, specifically the mandibular second primary molar and mandibular first permanent molars, were frequently more affected by caries, similar to the observations of some previous studies.[39,40] Mandibular molars often act as stagnation points for food and debris, and they also have a comparatively faster progression for caries.[19] The early eruption of the first permanent molar teeth and comparatively longer exposure to the cariogenic environment increase their vulnerability to caries.[19] An appreciation of the pattern of caries presentation and distribution in this population affords stakeholders with the needed data to execute preventive interventions such as the pre-emptive sealing of the pits and fissures of molar teeth from the age of 6 years, as well as with the evidence to advocate for preventive policies in child oral health.

Conclusion
[image: ]The prevalence of dental caries in 10–12-year-old adolescents in Kano, northern Nigeria appears low using the DMFT index alone. However, on further scrutiny, high caries severity and SiC scores that exceeded the recommended current oral health benchmarks were observed. The common sites for caries were the mandibular molars, specifically the second primary molars and the first permanent molars.
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