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ABSTRACT 
 
Objective: To determine the oral health status, behaviour 
and treatment needs among 2 to 5-year-old children in 
selected nursery schools in Maiduguri, Borno State. 
Methods: This was a cross-sectional study of two hundred 
and thirty-nine children aged 2-5 years old and selected by 
simple random sampling from three private nursery schools. 
An interviewer-administered questionnaire was used to 
obtain information on children’s oral health behaviour and 
practices from their parents. A modified WHO assessment 
form was used to assess oral health status and treatment 
needs. Descriptive statistics and Pearson Chi-square were 
used for data analysis on SPSS 23.0 at P<0.05. 
Results: The sample exhibited a male-to-female ratio of 
1.2:1, an age range of 2-5 years, modal age of 5 years, 57.0% 
(n = 136). The prevalence of early childhood caries was 
20.1% (n = 48), standard error (SE) = 0.03, mild to moderate 
gingivitis was 36.8% (n = 88), SE = 0.04, anterior tooth 
fractures was 2.1% (n = 5), SE = 0.01; hypoplastic teeth was 
4.2% (n = 10), SE = 0.01; tooth wear lesions in 6.3% (n = 15); 
and malocclusion in 4.5% (n = 11), SE = 0.04. The mean 
DMFT score was 0.72 and the significant caries (SiC) index 
was 5.6. Most of the participants (53.6%, n = 128, SE = 0.123) 
consumed sugary diets, 78.2% (n = 187) had never visited a 
dentist and 29.3% (n = 70) of the participants required 
restorative dental treatment (SE = 0.10). 
Conclusion: The burden of early childhood caries and the 
prevalence of gingivitis were considerable in this study. Oral 
health behaviour was poor and might have had an impact on 
their unmet treatment needs. Oral health promotion should 
be targeted at the caregivers of this vulnerable population 
to ensure improvement in their oral health behaviour and 
ultimately translate to better oral health status. 
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INTRODUCTION 
Children in their early years can experience oral 
health issues such as early childhood caries, 
traumatic dental injuries, and soft tissue diseases, 
primarily plaque-induced gingivitis, oral ulcers, and 
dental abscesses, which cause pain, discomfort, and 
loss of function1-3. These conditions significantly 
impact growth and development4. Untreated dental 
caries and traumatic dental injuries have profound 
effects on children5. As a vulnerable population, 
children heavily rely on others for self-care and oral 
health behaviour, affecting both oral and general 
health6. Consequently, they are predisposed to 
varying treatment needs. 
Parental perception of children's oral health status is 
insufficient, as oral health conditions often go 
unnoticed until accompanied by pain7. Other 
conditions, such as uncomplicated dental injuries and 
malocclusion, may not attract parental attention 
until complications arise. This underscores the 
importance of assessing preschool children's oral 
health status and treatment needs. 
Previous studies have reported varying prevalence 
rates of oral health conditions among preschool 
children. A household survey in Ile-Ife found a low 
prevalence (6.6%) of early childhood caries (ECC) 8. 
Consuming sugary diets more than three times a day 
was identified as a predictable risk factor for ECC. A 
study in Ibadan found malocclusion to be the most 
common oral health condition (59.3%) among 
children between 3 and 5 years old9. The mean DMFT 
was 0.25±0.9, with children in private schools 
exhibiting better oral hygiene. 
In low-income areas of the United States, there is a 
report of a high rate of unmet early childhood caries 
treatment needs among children between 0-5 
years10. A Nigerian study in Ile-Ife found associations 
between developmental dental anomalies (DDA), 
ECC, and poor oral hygiene status among 3 to 5-year-
old children, reporting prevalence rates of 8.2%, 
4.7%, and 4.1%, respectively11. A recent study in 
Ibadan reported malocclusion as the most common 
oral condition among 3 to 5-year-old children12. 
Data are scarce on the oral health status, behaviour, 
and treatment needs of preschool children in 
Maiduguri. Such data are crucial for developing 
effective management protocols and public health 
strategies to improve dental care among children. 
This study aimed to determine the oral health status, 
behaviour, and treatment needs among preschool  
Children in Maiduguri.   
 

MATERIALS AND METHODS 
This cross-sectional study was conducted in Nov 
2020 among 2 to 5-year-old preschool-age children 
in Jere Local Government Area of Maiduguri 
Sample Selection 
Two hundred and thirty-nine students were selected 
from three private nursery schools, chosen by 
convenience sampling due to their proximity to the 
tertiary hospital. Since no similar study had been 
conducted in Maiduguri, the minimum sample size 
was calculated based on a previous study in Ibadan12, 
which involved 430 children in both public and private 
schools. This current study involved only private 
schools; no previous study has been done in this 
region. Thus, 50% of the sample size of this previous 
study (215) was used, with an additional 24 samples 
added to account for attrition. 
A pre-test was conducted among 10% of the 
children's parents, who completed the questionnaire 
while their children underwent oral examination. 
This was to assess the comprehension and reliability 
of the questionnaires and oral examination methods. 
The pretest showed 100% comprehension of the 
questionnaires by the children’s parents, while there 
was a Kappa score of 0.75 for interexaminer reliability 
for determining occlusion by oral examination. There 
was re-training and re-calibration of examiners who 
could not accurately determine occlusion, resulting 
in 100% accuracy. Sixteen participants were 
randomly selected from five classes in each of the 
selected three private schools. There were 
approximately 30 students in each class. 
The study included children who were between 2 and 
5 years old and those whose parents or legal 
guardians provided written informed consent 
indicating a voluntary agreement to participate in the 
study; and excluded children who had systemic 
illness that may impact their oral health status and 
children whose parents or legal guardians did not 
provide written informed consent. 
The Socioeconomic status was assessed using a 
validated composite index that considered the 
mother’s level of education and the father’s 
occupation7.  
The mother’s educational level was categorised into 
four distinct levels: 1. No formal education: Mothers 
with no prior schooling or formal education, 2. 
Primary education: Mothers who completed primary 
education, 3. Secondary education: Mothers who 
completed secondary education, 4. Tertiary 
education: Mothers who pursued higher education 
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beyond secondary school, including university or 
college degrees. 
The father’s occupational status was categorized as 
low, middle and high. 
Data collection was conducted through interviewer-
administered questionnaires to parents or caregivers 
by trained research assistants. The questionnaire 
aimed to gather comprehensive information on the 
participating children’s oral health behaviours and 
practices. 
The questionnaire sought specifically to collect data 
on the following key aspects: 
The frequency of daily refined sugar intake between 
meals, the children’s oral hygiene practices, including 
frequency of toothbrushing and use of fluoridated 
toothpaste. 
The research assistants also inquired about non-
nutritive habits such as thumb-sucking. Information 
was also collected on the children’s dental visit 
history, including frequency and regularity of visits to 
dental care providers. 
Trained and calibrated dental students conducted 
thorough oral examinations to assess the oral health 
status of the participating children. The 
examinations followed the standardised World 
Health Organisation (WHO) oral health pro forma. 
The key indicators of oral health status examined by 
the students included: 
The presence and extent of dental caries, gingival 
status and dental injuries such as fractures or trauma. 
The examiners also checked for hypoplastic teeth, 
which are teeth with defective enamel. Tooth wear 
lesions, including erosion or tooth surface wear, were 
also assessed. The dental students also evaluated the 
children’s occlusion, checking for signs of 
malocclusion. 
Visual inspection was conducted using tongue 
depressors and cotton rolls with tweezers under 
natural light. The mean DMFT (the sum of the 
individual decayed, missing and filled teeth divided 
by the sum of the population) and significant caries 
(SiC) index (the mean DMFT for the third of the 
population with the highest caries experience) were 
calculated to assess dental caries prevalence and 
severity respectively. Gingival status was measured 
using modified Loe and Silness's method13 and was 
assessed. This assessment categorized the health of 
the gums into four distinct levels: 
1. Healthy gingiva: This category indicated no visible 
changes in gum colour and no bleeding, suggesting 
optimal gingival health. 

2. Mild inflammation: Gums exhibited a slight 
change in colour and mild swelling, but no bleeding 
was observed upon probing. 
3. Moderate inflammation: Characterized by 
noticeable redness of the gingiva and bleeding upon 
probing. 
4. Severe inflammation: Marked by pronounced 
redness and spontaneous bleeding, indicating 
significant gingival disease. 
Assessment of presence/absence of dental injury, 
hypoplastic teeth, tooth wear lesions (erosion, 
attrition, abrasion), and occlusion (where the upper 
and lower second primary molars contact in centric 
occlusion using the classification by Baume in 1950) 

14 was done. Where the distal surface of the 
mandibular second primary molar was ahead of or 
mesial to the distal surface of the maxillary second 
primary molar, it was recorded as a mesial step. 
Where the distal surface of the mandibular second 
primary molar was distal to the distal surface of the 
maxillary second primary molar, it was recorded as a 
distal step. Where the distal surface of the 
mandibular second primary molar was at the same 
vertical plane as the distal surface of the maxillary 
second primary molar, it was recorded as a flush 
terminal. 
Infection Control 
Cross-infection control measures were observed 
throughout the oral examination procedure, using 
sterile materials and proper waste disposal. 
The treatment needs of the participating children 
were categorized into five distinct levels: 
1. Regular check-up: Children who require routine 
dental examinations and monitoring but no 
immediate treatment. 
2. Preventive therapy: This category includes 
children who need interventions to prevent oral 
health issues, such as fluoride applications, sealants, 
or oral hygiene instructions. 
3. Restorative therapy: Children who require 
treatments to repair or restore damaged or decayed 
teeth, including fillings, crowns, or other restorative 
procedures. 
4. Surgical therapy: This category is comprised of 
children needing surgical interventions, such as 
extractions, biopsies, or other oral surgical 
procedures. 
5. Orthodontic therapy: Children requiring 
treatments to address malocclusion or misalignment 
of teeth and jaws, including braces or other 
orthodontic appliances. 
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Where treatments overlap, the treatment of greatest 
need was recorded. Participants with oral problems 
were referred to the University of Maiduguri 
Teaching Hospital for further investigation and 
treatment. 
Ethical considerations 
Ethical approval was obtained from the University of 
Maiduguri Teaching Hospital Research and Ethics 
Committee with approval number UMTH/REC/601. 
Permission was granted by the school authorities and 
written consent from parents/caregivers. 
Data Analysis 
Data was analysed using the software Statistical 
Package for Social Sciences version 23 (SPSS Inc., 
Chicago, Illinois, USA). Frequency distribution was 
assessed using descriptive statistics, and 
associations between variables were evaluated using 
Pearson Chi-square. Statistical significance was set 
at a 95% confidence interval, P ≤ 0.05. 
RESULTS: Table 1 presents the demographic 
characteristics of the 239 participants. The sample 
exhibited a male-to-female ratio of 1.2:1. Notably, 
57.0% (n = 136) of the participants were 5 years old. 
Additionally, the mothers’ educational background 
revealed that 7.9% (n = 19) had no formal education. 
Regarding socioeconomic status, 25.9% (n = 62) 
belonged to the middle class. The predominant 
ethnic group represented was the Kanuri tribe, 
accounting for 44.4% (n = 106) of the participants. 
Table 1 Demographic distribution of participants in 
Maiduguri 

Variables Frequency 
n 

Percentage 
% 

Age (in 
years) 

2 2 0.8 
3 18 7.5 
4 83 34.7 
5 136 57.0 

Gender Male 131 54.8 
Female 108 45.2 

Socio-
economic 

status 

Low 16 6.7 
Middle 62 25.9 

High 33 13.8 
No 

response 
126 52.7 

Mother’s 
level of 

education 

No 
formal 

19 7.9 

Primary 34 14.2 
Seconda

ry 
32 13.4 

Tertiary 35 14.6 
No 

response 
119 49.8 

Table 2 shows the prevalence of various oral health 
conditions among the 239 participants. The results 
show: 
A prevalence of early childhood caries of 20.1% (n = 
48), with a standard error of 0.026. Mild to moderate 
gingivitis was prevalent in 36.8% (n = 88) of the 
sample, SE = 0.038. Anterior tooth fractures occurred 
in 2.1% (n = 5) of participants, SE = 0.009. 
Developmental defects, specifically hypoplastic 
teeth, were found in 4.2% (n = 10) of participants, SE 
= 0.013. Tooth wear lesions affected 6.3% (n = 15) of 
participants. Malocclusions, including anterior open 
bite, crossbite and deep overbite, were observed in 
4.5% (n = 11) of participants, SE = 0.042. 
Table 2 Oral health status among preschool age 
participants in Maiduguri 

Oral health 
conditions 

Frequency(n) Percentage 
(%) 

Standard 
Error 

Early 
childhood 
caries 

  0.026 

Present 48 20.1  
Absent 191 79.9  
Gingival 
status 

  0.038 

Healthy 151 63.2  
Mild 
gingivitis 

76 31.8  

Moderate 
gingivitis 

12 5.0  

Traumatic 
dental injury 

  0.009 

Present 5 2.1  
Absent 234 97.9  
Hypoplastic 
teeth 

  0.013 

Present 10 4.2  
Absent 229 95.8  
Tooth wear 
lesions 

  0.016 

Present 15 6.3  
Absent 224 93.7  
Malocclusion   0.042 
None 228 95.4 
Anterior 
open bite 

2 0.8 

Deep 
overbite 

1 0.4 

Crossbite 8 3.3 
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The significant caries index is shown in Table 3 with 
the participants' mean DMFT score of 0.72. The 
Significant Caries index was 5.6. 
 
Table 3 Significant caries index 

Highest 
caries scores 

DMFT scores 

9 3 
14 4 
15 5 
36 7 
24 9 
50 2 
23 1 

The frequency of oral health behaviour and practice 
is seen in Table 4. Frequent sugary diet consumption 
was seen in 53.6% (n = 128/239) of participants who 
consumed sweets, sugary drinks, or candy 1-3 times 
daily (SE = 0.123). Inadequate oral hygiene: 60.3% (n 
= 144/239) brushed their teeth only once daily. 
Fluoridated toothpaste usage: 64% (n = 153/239) 
used fluoridated toothpaste (SE = 0.073). Neglect of 
oral hygiene: 10.9% (n = 27/239) never cleaned their 
teeth, primarily due to lack of motivation or financial 
constraints (SE = 0.082 and SE = 0.188, respectively). 
Limited dental care access: 78.2% (n = 187/239) of 
participants had never visited a dentist 
 
Table 4 Frequency of oral health behaviour and 
practices among preschool children in Maiduguri 

Oral health 
behaviour 

Frequency (n) Frequency (%) 

Average daily 
intake of 

refined sugar 
between main 

meals 

  

None 4 1.7 
1-3 times 128 53.6 
> 3 times 11 4.6 

Occasionally 6 2.5 
Rarely 6 2.5 

No response 84 35.1 
Tooth 

brushing 
  

Never cleaned 
the teeth 

27 11.3 

Once daily 
cleaning 

144 60.3 

Twice or more 
daily 

24 10.0 

No response 44 18.4 
Use of 

toothpaste 
  

None 24 10.0 
Non-

fluoridated 
4 1.7 

Fluoridated 153 64.0 
No response 58 24.3 

Non-nutritive 
habit (sucking) 

  

Present 4 1.7 
Absent 197 82.4 

No response 38 15.9 
Dental visits   

Never 187 78.2 
1-2 times 3 1.3 

No response 49 20.5 
  
Table 5 represents the treatment needs of the 
preschool age participants. The participants 
exhibited significant dental treatment needs, 
primarily requiring restorative care. Specifically, 
29.3% (n = 70/239, SE = 0.10) of the participants 
required restorative treatment. 
 
Table 5 Treatment needs of preschool age 
participants in Maiduguri  

Treatment need Frequency 
(n)  

Frequency (%) 

Regular routine 
check 

128 53.5 

Preventive 
therapy 

34 14.2 

Restorative 
therapy 

70 29.3 

Orthodontic 
therapy 

7 3.0 

Total 239 100.0 
Standard Error of 
Mean 

 0.10 

  
The association between demographic variables and 
oral health status among preschool age participants 
in Maiduguri is represented in Table 6. The 
prevalence of dental caries increased significantly 
with age: 0% at 2 years, 16.7% (3/18) at 3 years, 24.1% 
(20/83) at 4 years, and 35.3% (48/136) at 5 years (P = 
0.40). The highest caries prevalence was observed 
among 5-year-olds. Caries prevalence was higher 
among participants from lower socioeconomic status 
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(SES) backgrounds, although this difference was not 
statistically significant (P = 0.62). 
In contrast, the prevalence of gingivitis decreased 
with age (P = 0.32). No significant association was 
found between SES and gingival status (P = 0.78). 
Dental injuries were more common among females 
than males (P = 0.50), primarily affecting children 
aged 4 and 5 years (P = 0.65). Although not 
statistically significant, dental injuries were more 
prevalent in higher socioeconomic classes (P = 0.90). 
Hypoplastic teeth were more prevalent among 
females than males (P = 0.76), with the highest 

prevalence observed among 5-year-olds (6.61%, 
9/136, P = 0.12). 
Tooth wear lesions were significantly more prevalent 
among females (10.2%, 11/108) than males (3.1%, 
4/131, P = 0.02) and more common in higher 
socioeconomic classes (P = 0.06). 
Malocclusion was most prevalent among 5-year-olds 
(7.4%, P = 0.93) and more common among males 
(6.9%, 9/131, P = 0.16). The highest prevalence of 
malocclusion was observed in the low socioeconomic 
status group (12.5%, 2/16, P = 0.10). 

Table 6. Association between demographic variables and oral health status among preschool age participants 
in Maiduguri  

Demographic 
variables 

Oral health conditions 
Dental caries Gingivitis Dental injury Hypoplastic 

teeth 
Tooth wear 
lesion 

Malocclusio
n 

% P - 
value 

% P-
value 

% P-
value 

% P-
value 

% P-
value 

% P-
value 

Age (years) 
2 
3 
4 
5 

 
0.0 
11.1 
16.9 
23.5 

0.40 

 

 
100. 
0.0 
39.0 
31.3 

 

0.32  
0.0 
0.0 
3.6 
1.5 

 

0.65  
0.0 
5.6 
0.0
6.6 

0.12  
0.0 
0.0 
8.4 
5.9 

0.57  
0.0 
0.0 
1.2 
7.4 

0.93 

Gender 
Male 

Female 

 
20.6 
11.2 

0.82  
38.2
35.2 

0.78  
1.5 
2.8 

0.50  
3.8
4.6 

0.76  
3.1 
10.2 

0.02  
6.9
1.9 

0.16 

Socio economic 
status 
Low 

Middle 
High 

 
 
31.3 
21.0 
15.2 

0.62 
 
 

 

 
 
31.3 
37.1 
33.3 

0.78  
 
0.0 
1.6 
3.0 

0.90  
 
6.3 
4.8
6.1 

0.84  
 
0.0 
1.6 
3.0 

0.06 
 
 

 

 
 
12.
5 
6.5
3.0 

0.10 

  
DISCUSSION 
This study on the oral health status, behaviour, and 
treatment needs of preschool children in Maiduguri, 
North-Eastern Nigeria, is crucial due to the region's 
high levels of poverty and malnutrition, exacerbated 
by the insurgency.15 This situation predisposes to 
health inequality caused by inaccessibility and 
unaffordability compared to other parts of the 
country. The educational levels of mothers were 
generally low, contributing to poor oral health in 
children. 
The caries prevalence in this current study can be 
considered as high when compared to other 
published studies in Nigeria, although the mean 
DMFT was low. Published literature reports early 
childhood caries prevalence in Nigeria to range from 

4.3% to 23.5% 8, 16, and 17. The current study's findings 
fall within this range. A hospital-based study in Lagos 
reported a similar mean deft of 0.735 among 
preschool-age children17. The risk factors identified in 
this study were bottle feeding at night and use of 
non-fluoridated cleaning aids. The World Health 
Organization targets a significant caries (SiC) index 
of less than 3 DMFT among 12-year-old children18. 
However, there is no target level for 0–5-year-old 
children. The SiC index was high among study 
participants, indicating a need for targeted oral 
health promotion. 
Early childhood caries prevalence increased with age, 
from 0% at age 2 to 35.3% at age 5. Similar findings 
were reported in Lagos17 and Dar es Salaam, 
Tanzania19. Improving oral health awareness among 
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parents regarding risk factors, such as refined sugars 
and poor oral hygiene, is necessary. Oral health 
promotion should target women at antenatal and 
immunization centres and caregivers in nursery 
schools. 
Malocclusion was common among preschool-age 
children, with a prevalence of 63.3% reported in 
China20 Increased overjet was the most prevalent 
malocclusion, followed by posterior and anterior 
crossbite. Digit sucking was the most common oral 
habit in this study. In another study in Ile-Ife, 
Nigeria21, oral habits were associated with the 
severity of malocclusion, though most of the children 
did not need any treatment. Malocclusion was more 
prevalent among low and middle-socioeconomic 
status groups in this current study, with anterior 
crossbite being the most common. This may have 
financial implications for affected participants. 
Interceptive orthodontic treatments may be 
necessary to prevent further worsening and reduce 
future costs. 
Tooth wear lesions were reported to be associated 
with intrinsic or extrinsic factors, with a prevalence of 
50% among 5-year-old children22. A population study 
reported a prevalence of erosive tooth wear lesions 
of 3.3%, which was associated with acidic food 
consumption23. The current study's prevalence was 
lower than these reported studies. Associated factors 
were not considered in this study. Sex differences in 
tooth wear lesion prevalence are inconsistent in 
literature; however, females had a higher prevalence 
in this current study. 
Parents' attitudes and behaviours towards oral 
health directly influence their children's oral health24. 
A study in Lagos reported that adequate knowledge 
of oral health among children was related to 
adequate oral health behaviour25. The low level of 
education among mothers may have contributed to 
poor oral health behaviour in this study. Improving 
oral health awareness among mothers and 
advocating for affordable toothbrushes and 
fluoridated toothpaste may be necessary. 
Participants had varied treatment needs, primarily 
restoration of dental caries. Oral health education 
through caregivers, early preventive therapies, and 
minimal intervention techniques using fluorides and 
fluoride-releasing restorative materials are 
necessary. This can be achieved through consistent 
school visits. 
The strength of this study was the opportunity to 
have access to the study participants who were just 
recovering from the impact of insurgency. Parents 

were anxious and had to be convinced that there 
would be no harm done to their children. Inadequate 
parental participation was a challenge, resulting in 
underrepresentation of the socio-demographic 
status of participants. Future studies should aim at 
improved parental participation through adequate 
enlightenment. 
CONCLUSION 
This study found a considerable burden of early 
childhood caries and the prevalence of gingivitis. 
Oral health status was associated with 
socioeconomic status and increasing age. Poor oral 
health behaviour impacted treatment needs. 
Targeted oral health education and promotion are 
necessary to improve oral health behaviour and 
status. 
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