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Abstract

Background
Dental caries in children is a public health concern affecting 60-90% of children 
worldwide. Dental caries perturbs children’s eating ability, school performance 
as well as overall quality of life. This study aimed to determine the prevalence 
of dental caries and its risk factors among children aged 11 to 12 years in 
Nyarugenge District in Kigali, Rwanda.
Methods
The cross-sectional analytical study design involved 400 children from 
Nyarugenge district. By stratified sampling, we selected Gitega and Butamwa 
primary schools and used systematic sampling to choose the pupils into the 
sample. An interview and oral examination were performed. Descriptive statistics 
and logistic regression were done.
Results
Dental caries was observed in 25.5% of children. Deep pits and fissures carried a 
two-fold risk of getting dental caries than children without deep pits and fissures 
(OR = 2.4, 95% CI = [1.5; 4.0], P-value < 0.001). Dental plaque was identified as 
a risk factor for getting dental caries (OR=2.2, 95% CI = [1.2; 3.3], P-value: 0.01).
Conclusion
Dental caries is a public health concern associated with poor oral hygiene, deep 
pit, and fissures among children aged 11 to 12 years old. Oral hygiene education, 
application of ART, and regular screening programs are in need. 
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Introduction 

Dental caries in children is a widespread 
public health challenge, and it is the most 
prevalent non communicable disease 
affecting 60%-90% of school children 
worldwide.[1] Dental caries result from a 
complex phenomenon characterized by the 
interaction between bacteria within dental 
plaque adherent to the mineralized tooth 
surface.[2] 

Mineral loss from the tooth is due to acid 
created within the adherent dental plaque 
by bacteria such as streptococcus mutans 
and lactobacillus leading to weakening of the 
tooth structure and eventual cavity formation 
due to masticatory forces.[2] It is a main 
cause of premature tooth loss in children, 
contributing to dental pain, orofacial 
infections, perturbation of children’s feeding 
practices, school absenteeism, poor oral 
health and quality of life.[4]



Early detection of dental caries has 
benefits such as preservation of natural 
dentition, reduced   chances of progression 
of dental caries to deeper carious lesions 
and cost involved.[18–20] Dental caries 
risk assessment is used to predict future 
occurrence of the condition based on the 
distribution of the associated risk factors. 
The approach has been proven to be efficient 
in prevention and control of dental caries 
regardless of the resource limitations.[19] 
The approach emphasizes on identification 
of factors predisposing an individual to 
dental caries rather than focussing on 
dental caries itself.[17] 

With the understanding of the relationship 
between caries risk factors, diseases 
indicators and protective factors of dental 
caries, preventives measures can be taken 
instead of focussing only on treating the 
disease. The identification of the children’s 
likelihood of getting new carious lesions 
is based on having one or more caries 
risk indicators including   past caries 
experience in deciduous dentition or in 
permanent dentition, frequent ingestion of 
carbohydrates food, white spots, enamel 
defect or restoration placed within range of 
three years.[3,8] On the other hand, dental 
caries protective factors such as the use of 
oral mouth wash, appropriate oral hygiene 
practice, use of fluoridated tooth paste, or 
access to water community fluoridation 
are therapeutic factors that help to correct 
the pathological condition of dental caries.
[20,22,23]

Currently, in most African countries 
including Rwanda, dental caries is still 
managed mainly by extraction of teeth, and 
prescription of antibiotics and painkillers.
[22] However, extraction does not stop 
further progression of new dental carious 
lesions. Research shows that people who  
experienced dental caries in the past are 
at high risk of getting new dental caries’ 
lesions and there is high probability of pulp 
involvement once dental caries developed at 
early age.[23] 
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The process of dental caries is highly 
dependent on individual risks factors such 
as dietary habits, poor or inadequate oral 
hygiene practices, acidogenicity of plaque 
bacteria, and access to and use of fluoride-
containing dentifrices which impact the 
mineral deposition on tooth surfaces and 
acidogenicity of dental plaque.[5] Frequent 
use of carbohydrates in children has 
been documented as a risk factor and is 
associated with parents’ educational level, 
socio-economic status, and oral hygiene 
practices.[2,5]  

Amongst emerging economies in Asia the 
prevalence of untreated dental caries and 
its sequelae has been reported to range 
between 53.3% in Malaysia [6] and 85% in 
China.[7]  These untreated dental caries 
have been associated with poor oral hygiene, 
frequent snacking habits and lack of dental 
visits.[8–10] Disparities in distribution of 
dental caries in children have been also 
observed in African countries. A systematic 
study conducted in African countries, the 
prevalence of dental caries was between 
17.2% and 88.8% and it was associated 
with lack of access to dental services, low 
socio-economic status, high frequency uses 
of carbohydrates, and poor oral hygiene.
[8,9] In the East African region, the reported 
prevalence ranges from 78% in Eritrea,[4] to 
57.3% in Uganda.[4]In Rwanda, the national 
oral health survey reported that  64.9% in 
the population had dental caries experience 
and 54.3% were untreated.[11]   

A high prevalence of dental caries is reported 
in children from low income households and 
rural areas, and it has been attributed to lack 
of prevention measures and access to dental 
care services.[2,12,13] Female children were 
more affected by dental caries.[7,14,15] 
On the contrary, in developed countries,  
dental caries have declined in children due 
to regular screening, improvement of oral 
hygiene practices, increased use of dental 
sealants, tooth brushing with toothpaste and 
use of fluoridated water.[16] It is important 
to recognise that dental caries cannot be 
managed by restoration alone.[17]
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The main objective of this study was to 
determine the prevalence of dental caries 
and associated caries risk factors in primary 
school going children aged 11 to 12 years old 
within Nyarugenge District, Kigali, Rwanda.

Methods

Study design and Setting 
A quantitative descriptive and analytical 
cross-sectional study was conducted in 
Gitega and Butamwa primary schools of 
Nyarugenge district, from October 2017 to 
January 2018. According to the Rwanda 
fourth Population and Housing Census of 
2012, Nyarugenge is one of the four districts 
that form the City of Kigali.[24] A little over 
one quarter (25.1%) of the total population 
of the City of Kigali reside in Nyarugenge 
district.[24]

Study population and sample size
Children registered in the Primary School 
Classes 5 and Class 6 and aged 11 to 12 
years were the population of interest. This 
age was principally important as it is likely 
that the permanent teeth have erupted 
except the third molars, and it is the last 
age group at which a reliable sample may 
be obtained easily through the primary 
school system. In addition, the age group 
is recommended by WHO as a global 
indicator  for international comparisons 
and surveillance of oral diseases trends.[25] 
A total of 400 school children aged 11 to 12 
years old were recruited and participated 
in the study. Sample size was calculated 
using single population proportion 
Yamane formula with an assumption of 
95% confidence level and 5% of degree of 
precision as cited by Chanuan.[26] 

Sampling strategy
Nyarugenge District was chosen based on 
convenience in terms of affordability and 
manageability dimensions. A stratified 
sampling strategy was used to select two 
primary schools representing urban and 
rural areas. Sample size was allocated 
proportionately based on the number of 
children in each selected school.
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With the class name rosters, a systematic 
sampling was used to select 400 children 
whose parents or guardian had consented 
to their participation in the study were 
selected. The Response rate was 100% due 
to the use of face to face questionnaire-
based interview approach, followed by oral 
examination.

Data collection Instrument
A questionnaire adapted from a previous 
study was used,[17] after it had been 
translated into Kinyarwanda and Back-
translated to ensure the quality of translation. 
Demographic variables including age, 
gender, resident, socioeconomic status of 
parents, and parent’s education level were 
recorded. Known dental caries risk factors 
such as high frequent consumption of 
sugary food or drinks, dental plaque, access 
to dental services, deep pit and fissures 
on teeth, gum recession and condition 
that affect enamel were also recorded. 
Decayed and restored teeth were also noted. 
Children were assigned into dental caries 
risk categories of low and high risk based 
on presence of dental caries indicators.

For the physical examination, instruments 
such as disposable tongue depressor, 
masks, gloves, and headlamps were used 
during clinical examination. The presence of 
dental plaque was examined and recorded 
using plaque index score as developed and 
recommended by Silness and Loe.[27] Dental 
caries was assessed as recommended by 
WHO for performing oral health survey.[28] 
Any visible tooth decay or decalcification, 
any enamel defects, pit and fissure depth, 
restorations placed within the past 3 years 
or less, and sealant placed on teeth were 
examined.[28]

Data collection procedure 
The questionnaire-based interview and oral 
examination were conducted in class by one 
examiner, and one recording assistant both 
of whom were trained during the pilot study 
of 10% of the participants. The recording 
assistant was seated close enough to the 
examiner for instructions and codes to be 
easily heard, and to ensure the examiner



without formal education. Children whose 
parents did not give consent were excluded 
from the study. In addition to consent 
forms, the children signed assent form to 
participate to ensure that participation in 
this study was voluntary. There were no 
risks for participating in this study. 

Results 

Socio-demographic characteristics of 
study participants 

A total of 400 primary school children aged 
11 to 12 years old of Nyarugenge District 
were examined. Table 1 shows that 52% 
and 48% were boys and girls respectively. 
Most (93.5%) of the children had parents 
or guardians with primary or no formal 
educational level, and 6.5% had secondary or 
higher education level. The majority (68%) of 
the children were from low-income families 
(Social category 2 or below). Children from 
high income families in category 3 or higher 
were 32%. Most participants (54%) resided 
in the rural area, and the rest (46%) in the 
urban area.
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saw if the findings were being recorded 
correctly. Double data entry was used 
to ensure the fidelity of the data. Then 
data validation was done by comparing 
the values entered for each variable. Any 
mismatch was crosschecked in the original 
data form and errors were corrected. All 
information regarding study participants 
was kept securely, and identities of the 
participants were treated confidentially 
known only to authorized persons. The 
paper-based questionnaires were kept in 
locked cupboards, and the study database 
was stored on Google drive. 

Data analysis
Data was entered in Microsoft Excel spread 
sheet then imported into Stata software 
version 16 which was used for data storage, 
querying for monitoring, and formatting for 
statistical analysis. Descriptive statistical 
analysis was done to produce frequency 
tables containing summarized data. 
Bivariate analysis was performed, and Chi-
square statistical test was used to test the 
associations between risk factors and dental 
caries. Multiple logistic regression analyses 
were performed to assess the statistical 
significance of risk factors to dental caries. 
The statistical significance level was set 
at < 0.05. The odds ratios were presented 
with 95% confidence intervals and P value. 
Statistical analysis commands were saved 
as do-file for archiving purpose and for 
future use. 

Ethical clearance 
Ethical clearance with approval notice No 
333/CMHS IRB/2017 was obtained from 
Institutional Review Board of the University 
of Rwanda, College of Medicine and Health 
Sciences (IRB/UR-CMHS), to conduct 
this study. Permissions from Nyarugenge 
District and head teachers was obtained 
prior to the beginning of data collection. The 
information sheet and consent form were 
translated to Kinyarwanda and sent with the 
children to the parents or guardians. Signed 
consent form the parent was returned by 
the children prior to the beginning of data 
collection. The teachers signed consent on 
behalf of the parents 

Table 1. Socio-demographic 
characteristics of respondents

Variables
Frequency

(n)

Percentage 
(%)

Gender
Male 208 52
Female 192 48
Parent’s educational level
Primary 
education or less

374 93.5

Secondary 
education or 
above

26 6.5

Parent social category
Category 2 and 
below

272 68

Category 3 and 
higher

128 32

Residence
Urban 185 46
Rural 215 54
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Dental caries risk factors distribution 
among study participants
Table 2 shows that 25.5% of study 
participants had dental caries and 4% had 
restorations (filling) of the teeth within 
the past three years. High frequency 
consumption of sweetened foods or 
beverages of more than 3 times per day was 
reported in 38.3% of study participants. The 
proportion of participants who had visible 
dental plaques on teeth were 63.5%, deep 
pit and fissure 37.3%, gum recession 3%, 
systematic condition that affect teeth were 
10%. The study participants who reported 
to use fluoridated toothpaste were 87%. The 
reported frequency of tooth brushing once a 
day was 71% and twice or more was 29%. 
Few (2%) participants had dental sealants. 
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Dental caries risk factors  
Table 3 shows the distribution of study 
participants by dental caries risk factors. 
Chi square statistically significant results 
of association between the assessed factors 
and dental caries were found among 
participants who had dental plaque on 
teeth (P = 0.002, deep pit and fissure (P < 
0.001), other systemic conditions that affect 
teeth (P < 0.001), access to dental services 
(P = 0.02), gum recession (P < 0.001), and 
residence of study participants (P = 0.01). 

Table 2. Descriptive statistics of the 
study sample (N = 400)

Variables
Frequency

(n)

Percentage 
(%)

Dental caries 
Yes 102 25.5
No 298 74.5
Filling component
Yes 16 4
No 384 96
Sugars intake >3 times per day
Yes 153 38.5
No 247 61.5
Visible dental plaque 
Yes 254 63.5
No 146 36.5
Deep pit and fissure on teeth
Yes 149 37.3
No 251 62.7
Gum recession
Yes 13 3
No 387 97
Systemic condition affects teeth 
Yes 41 10
No 359 90
Use of fluoridated toothpaste
Yes 347 86.8
No 53 13.2
Teeth brushed twice a day
Yes 117 29
No 283 71
Access to dental services
Yes 146 37
No 254 63

Table 3. Characteristics of study sample 
by dental caries (N = 400)

Variables
Dental Caries  
Yes No Total P-valuea

 n (%) n (%) n (%)  

Sugars intake >3 times day
Yes 45 (11.3) 108 (27) 153 (38.2) 0.158

No 57 (14.2) 190 (47.5) 247 (61.7)  

Dental plaque on teeth
Yes 78 (19.5) 176 (44) 254 (63.5) 0.002
No 24 (6) 122 (30.5) 146 (36.5)  

Deep pit and fissure
Yes 55 (13.7) 94 (23.5) 149 (37.2) 0.001
No 47 (11.8) 204 (51) 62 (75)  

Parent’s educational level 
Primary and 
below 93 (23.2) 281 (70.3) 374 (93.5) 0.27

Secondary 
and above 9 (2.3) 17 (4.2) 26 (6.5)  

Parent’s social category
Category 2 
and below 69 (17.2) 203 (50.8) 272 (68) 0.9

Category 
3and above 33 (8.2) 95 (23.8) 128 (32)  

Access to dental services

Yes 47 (11.75) 99 (24.8) 146 (36.5) 0.02
No 55 (13.75) 199 (49.8) 254 (63.5)  

Gender     

Male 52 (13) 156 (39) 208 (52) 0.005
Female 50 (12.5) 142 (35.5) 192 (48)  

Residence     

Urban 36 (9) 149 (37.2) 185 (46.2)  

Rural 66 (16.5) 149 (37.2) 215 (53.7)  
aBold p values are statistically significant at p<0.05.



The presence of visible dental plaque (OR 
2.06, 95% CI: 1.2-3.3, P = 0.012), other 
systemic condition that affect teeth (OR 
3.1, 95% CI: 1.6-6.2, P = 0.001) and teeth 
recession (OR 3.6, 95% CI: 1.1-11.9, P = 
0.032). 
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Through multiple logistic regressions, the 
factors that were more likely to be associated 
with the occurrence of dental caries were 
deep pit and fissure (OR 2.4, 95% CI: 1.5-
3.9, P < 0.001). 

Table 4. Logistic regression for dental caries risk factors and dental 
caries (N = 400)
Variables

 

Full model Reduced model
OR [95% CI] p-value OR [95% CI] P value*

Visible dental plaque
No 1  1  
Yes 2.2 [1.2, 3.8] 0.005 1.9[ 1.1, 3.3] 0.01
Deep pit and fissure
No 1  1  
Yes 2.4 [1.5, 4.0] 0.001 2.3 [1.4, 3.8] 0.001
Systemic condition affects teeth
No 1  1  

Yes 2.7 [1.6, 5.6] 0.007 3.8 [1.5, 6.2] 0.002
Residence     
Urban 1  1  
Rural 0.5 [0.3, 0.9] 0.021 0.6 [0.3, 0.9] 0.046
Parent’s educational level 
Primary and 
below 1    
S e c o n d a r y 
and above 2.1 [0.8, 5.3] 0.1   
Parent’s social category
Category 2 
and below 1    
Category 3 
and above 0.8 [0.5, 1.4] 0.5   
Access to dental services
No 1    

Yes 1.3 [0.8, 2.3] 0.2   
Gender     
Female 1    

Male 0.9 [0.6, 1.6] 0.9   
Sugars intake >3 times per day
No 1    
Yes 1.5 [0.9, 2.6] 0.08   

Abbreviations: OR , Odds Ratio; CI, Confidence interval. *Bold p values are statistically significant at p<0.05.
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Discussion 

This study found a prevalence of 25.5% 
of dental caries among 11 to 12-year-old 
elementary school pupils. Children with 
deep pits and fissures had higher risk ratio 
for dental caries than children with shallow 
pits and fissures.  Despite evidence that 
dental sealants can aid in preventing tooth 
decay and its progression, only 1.8% of 
children had dental sealants. Fifty percent 
of the pupils were found to be at high risk for 
developing new carious lesions, indicating a 
high prevalence. The present results  were 
consistent with other studies conducted in 
India where 27% of children aged 11 to 12 
year old children had dental caries in their 
permanent [29,30] However, estimate of our 
study was lower when compared to  other  
studies done in Ethiopia, (49.9%),[31] and 
other East African nations where pooled 
prevalence was 45.7%.[4] On other hand, 
the current estimate of this study was high 
when compared to another study conducted 
in a rural area in Tanzania.[32] This may be 
because children in rural areas consume less 
refined carbohydrate-containing foods and 
beverages than their urban counterparts.

Moreover, the comparison of the current 
results with similar studies done in developed 
nations reveals that those countries had 
higher prevalence   of dental caries in 
children aged 11 to 12 years. For instance, 
in Saudi Arabia prevalence of dental caries 
in the 12-year-old children was found to be 
around 65%, and difference between urban 
and rural was not significant.[33] Likewise, 
high  prevalence of dental caries, above 
the global average, was also found among 
children aged 11 to 12 years, with crude 
prevalence of 61% in the Islamic Republic 
of Iran, Jordan, Yemen, the United Arab 
Emirates, Iraq, Bahrain, and Lebanon.[34] 
An extremely high prevalence were also 
observed in some European countries  such 
as Latvia (98.5%),[3] and in Macedonia 
(63.9%).[35] The difference between the 
rate found in this study and the rest 
might be attributed to the abundancy of 
carbohydrate-rich foods in both urban and 
rural areas of developed countries,
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poor oral hygiene and social economical 
distinctions in developed countries in 
accessing dental care.[5,33,35] 

The current study also demonstrated the 
significant associated factors for dental 
caries: presence of deep pit and fissure 
formations on the teeth had higher odds 
ratio of development of dental caries. This 
observation aligns with previous research 
that highlighted the role of enamel defects 
in the initiation of dental caries.[35,36] 
This might be attributed to accumulation of 
food debris, dental plaque, and bacteria in 
deep pit and fissures. These deep crevices 
are often challenging to clean which makes 
them more highly susceptible to dental 
caries. On other hand, children who were 
residing in rural areas were significantly 
less likely to develop dental caries. The most 
likely explanation for this is that, unlike in 
rural areas, in urban setting there is a higher 
availability, accessibility and consumption 
by children of processed snacks, sugary 
drinks and fast foods.[33, 35]  

Tooth brushing was found to be insufficient 
in these children; consequently, as 
demonstrated in another study,[35] dental 
plaque accumulation, a sign of poor oral 
hygiene, was found in 63.5% of the children. 
Poor oral hygiene encourages the formation 
of dental plaque, which includes bacteria 
responsible for tooth demineralization and 
subsequent development of dental caries. 
The presence of dental plaque, on the other 
hand, has the impact of preventing saliva 
from reaching the surface of the teeth for 
cleaning and deposition of buffers, as well 
as a lack of fluoride to remineralize tooth 
hard tissues.[37,38]

The method for determining dental caries, 
which relied solely on visual and tactile 
screening rather than radiographic images, 
was one of the study’s limitations. The 
prevalence of dental caries was consequently 
likely be underestimated. In addition, a 
cross-sectional study design was used to 
predict the relationship between variables, 
only the factors believed to predispose to
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dental caries were examined to determine 
their significance in the development of 
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in the investigated age group is needed 
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these findings may serve as a basis for 
further research, particularly with school-
aged children.

Conclusion   
Prevalence of 25.5% for dental caries was 
found to be a public health issue in school 
children aged 11 to 12 in Nyarugenge 
District, Kigali Rwanda. The presence of 
dental plaque, poor oral hygiene, deep pits 
and fissures on teeth, and residence in urban 
were factors associated to dental caries. 
Despite the efforts made in mobilizing health 
insurance coverage and access to dental 
services, more than half of the children were 
at risk of developing new carious lesions. This 
necessitates the collaboration of dental and 
medical professionals to develop integrated 
care for all and prevention measures such as 
curriculum-based oral hygiene education, 
fissure sealant application, and regular 
screening programs in primary schools.
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