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Abstract

Background: Dental caries as a disease entity has not been eradicated but controlled worldwide. The 
predictors of dental caries play a significant role in the holistic approach in the management of dental 
caries. The aim of this study is to evaluate the predictors of dental caries among adult population in North 
West Nigeria. 
Material and Methods: The study populations consist of adults between 20-60 years old, with diagnosis 
of dental caries (case) and those without dental caries (control), both were confirmed after intraoral 
examination. A multistage sampling technique was employed to select the study respondents.  Mouth 
mirror and caries explorer (dental probe) were used for intraoral examination to confirm diagnosis of 
dental caries. An initial calibration of the research assistants was done on intraoral examination by the 
principal researcher, assessing the same respondents examined by the research assistants. Data was 
analyzed using SPSS Statistical software version 20.0. 
Results: The older age groups were 4% less likely to have caries (p <0.001, AOR= 0.96, 95% CI =0.94-
0.98) while participants that took local sweet drinks were 2.8 times more predisposed. Respondents 
without scaling and polishing were 4.8 times more likely to have caries (p=0.01, AOR= 4.82 95% 
CI=1.45-16.05) while those who received oral hygiene instructions were 72% less likely to have caries 
(p<0.001, AOR=0.28 95% CI= 0.11-0.67).
Conclusion: Age, family history, teeth cleaning method, use of fluoride toothpaste and source of oral 
health maintenance were found to be independent predictors of dental caries.

Keywords: Dental caries, predictors, adult population

Corresponding Author: Dr Olawale A. Sotunde

Department of Restorative Dentistry,
Faculty of Dentistry, College of Health Sciences,
Bayero University, Kano, Nigeria
Email: walesotunde1@gmail.com, Phone: +2348067572346

168

1Department of Restorative Dentistry, Faculty of Dentistry, College of Health Sciences, Bayero University, Kano, 
Nigeria.
2Department of Community Medicine, Faculty of Clinical Sciences, College of Health Sciences, Bayero University, 
Kano, Nigeria.
3Department of Dental Surgery, University of Maiduguri Teaching Hospital, Borno State.
4
Department of Restorative Dentistry, Faculty of Dental Sciences, College of Medicine, University of Lagos, Nigeria  

5
Department of Restorative Dentistry, Faculty of Dentistry, Lagos State University College of Medicine, Ikeja, Lagos 

State, Nigeria.

Introduction

It is estimated that oral diseases affect 
1approximately 3.5 billion people worldwide.  

Despite research and clinical efforts, the prevalence 
of oral diseases such as dental caries is still rising in 
many parts of the world. According to World Health 
Organization (WHO), untreated dental caries in 
permanent teeth is the most common health 

2condition.  The goal of WHO  on severity of dental 
caries keep changing based on the need to minimize 
cases of dental caries recorded in different 

3geopolitical zones globally.  However, it must be 
emphasized that dental caries as a disease entity has 
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not been eradicated but only controlled worldwide 
due to continuous exposure of certain percentage of 
the population to both clinical and general 

3
predictors.  The clinical identifiable predictors 
include tooth structure, morphology, malocclusion, 

4
fluoride content of the tooth/saliva and salivary rate  
while general predictors of dental caries include 
age, sex, race, socioeconomic status, culture, 
lifestyle, genetic factors, maternal health, nutrition 

5
and geographical differences.  The general 
predictors can be classified as either proximal or 
distal. The proximal level is related to age, sex, race 
and modifiable behavior such as oral hygiene 
practices, dietary habits, life style and the use of oral 
health services while the distal level is related to 
socio-economic and environmental factors such as 

5
the availability of oral health services.
The predictors of dental caries play a significant role 
in the holistic approach in the management of dental 
caries in order to reduce incidence of dental caries 
among population. Many a times, the planning of 
oral health services is often oriented towards 
clinical services but in developing country not many 
in the society present for dental check-up nor report 
at early stage of oral diseases, particularly at the 
incipient stage of dental caries when the pain is still 
bearable. 
Moreover, it is imperative to explore the role of the 
aforementioned multifactorial predictors in patient 
accessibility to dental services. This is a case-
control study which explored the effects of general 
predictors of dental caries among adult population 
in Kano, a metropolitan city with largest population 
in Northern part of Nigeria. Most studies on dental 
caries in Sub-Saharan Africa focus on children 
while in reality adults are not excluded in the 
prevalence of dental caries in both developed and 
developing countries. Furthermore, the few 
available literatures on adult caries are cohort 
studies which did not compare the effects of 
predisposing factors on participants with and 
without dental caries. The aim of this study is to 
evaluate the predictors of dental caries among adult 
population in Kano metropolis, a commercially 
dynamic population in North West Nigeria.

Methodology
The study was a case-control study which was 
commenced after the ethical clearance was obtained 

from the Ministry of Health, Kano State. The study 
populations consist of adults between 20-60 years 
old, with diagnosis of dental caries (case) and those 
without dental caries (control), both were confirmed 
after intraoral examination. An informed consent 
was obtained from each participant before 
commencement of the study. Exclusion criteria for 
cases and controls include adults that withhold 
consent to the study, those too sick particularly to 
participate in the study i.e those that cannot 
withstand the rigor of thorough intraoral 
examination due to debilitating/ chronic disaeses or 
adults with reduced salivary flow rate (dry mouth). 
The sample size was determined using the case-

6
control formula  resulting in 175 subjects in each 
group after making provision for attrition rate and 
these were recruited for the study. A multistage 
sampling technique was employed to select the 
study respondents. Two Local Governments Areas 
(LGA), Kano Municipal and Tarauni, were selected 
from the list of 8 LGA in Kano Metropolis. Two 
political wards were selected from each LGAs. For 
Kano Municipal LGAs, Zango and Yakasai wards 
were selected while Unguwa Uku and Gyadi Gyadi 
Kudu were selected for Tarauni LGAs. Twenty-five 
percent of the settlements were selected from each 
sample ward. Sample size allocated to the two 
selected wards was proportionate to the population 
size of the settlements. In each of the wards a 
calculation was done to determine what constitute 
the 25% of the total settlements and this was 
rounded up to nearest whole number. Systematic 
sampling technique was used to select individual 
respondents in each ward. Enumeration area of the 
households was used and serial numbers allocated 
to obtain the sampling frame. To obtain a starting 
point, simple random sampling (using random 
number table) was used to select the household 
corresponding to a number between 1 and the 
sampling interval. Subsequent households were 
identified by adding the sampling interval to the 
preceding household serial number. In the 
household with more than one eligible respondent 
one was selected using a simple one time/point 
ballot. This was continued until the sample size was 
achieved.
An interviewer administered semi-structured 
questionnaire was adapted from the study on 
development of a model to assess community level 
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7
risk of oral diseases . Wooden spatula, mouth mirror 
and caries explorer (dental probe) were used for 
intraoral examination to confirm diagnosis of dental 
caries. The data collection required sixteen research 
assistants to accomplish the work within the 
stipulated time frame. The research assistants were 
oral health care workers with minimum 
qualification of Dental Surgeon Assistant (DSA) 
certificate. There were four teams, each team is 
made up of two dental surgeons (male and female) 
and two DSAs (male and female). This allowed for 
cultural sensitivity as some men do not allow male 
to interview their wives. An initial calibration of the 
research assistants was done on intraoral 
examination by the principal researcher, assessing 
the same respondents examined by the research 
assistants. The DMFT scores after intraoral 
examination by each examiner was recorded and 
compared. The inter examiner consistency was 

8
determined by calculating the Kappa (k)  statistics. 
The Kappa coefficient calculated for this study 
ranged from 0.93 to 1.00. All research assistants 
were fluent in Hausa (community language), trained 
on questionnaire administration and intraoral 
examination. DMFT Index was used to score dental 
caries.

Socio -
demographic 
Characteristics  
  

 Frequency  
Case  

n = 171  
n (%)  

Frequency  
Control  
n =174  
n (%)  

Age Group 
(Years)  

20-40 
41-60 
Total  
Mean (SD)  

95 (55.6)  
76(44.4)  
171 (100)  

41.2(±12.78)  

96 (55.2)  
78 (44.8)  
174 (100)  

36.9(±17.29)  
Ethnicity  Hausa/Fulani  

Others  
162 (94.7)  

9 (5.3)  
132 (75.6)  
42 (24.4)  

Religion  Islam  
Christianity  

140 (81.9)  
31 (18.1)  

152 (87.4)  
22 (12.6)  

Sex  Male  
Female  

90 (52.6)  
81 (47.4)  

86 (49.4)  
88 (50.6)  

Marital Status  Single  
Married  
Divorced/  
Separated  

30 (17.5)  
124 (72.5)  

 
17 (10.0)  

42 (24.1)  
114 (65.5)  

 
18 (10.4)  

Level of 
Education  

None  
Quranic only  
Primary  
Secondary  
Tertiary  

2 (1.2)  
37 (21.6)  
23 (13.5)  
57 (33.3)  
52 (30.4)  

18 (10.3)  
37 (21.3)  
66 (37.9)  
51 (29.3)  
2  (1.2)  

Occupation  Unemployed  
Farmer  
Civil servant  
Traders  
Others  

25 (14.6)  
10 (5.9)  

32 (18.7)  
52 (30.4)  
52 (30.4)  

9 (5.2)  
4 (2.3)  

16 (9.2)  
115 (66.1)  
30 (17.2)  

Family history of 
dental problem  

Yes  
No  

157 (91.8)  
14 (8.2)  

118 (67.8)  
56 (32.2)  

 

Table 1: Socio-demographic characteristics of 
respondents

Variables  Case 
n=171 

Control 
n=174 

Crude 
OR 

Adjusted OR 
(95% CI) 

P-value 

Age 
20-40 
41-60 

 
95 (55.6) 
76(44.4) 

 
96 (55.2) 
78 (44.8) 

 
0.04 

1 

 
0.96(0.94-0.98) 

 
<0.001* 

Level of Education 
Informal  
Formal  

 
39(22.8) 
132(77.2) 

 
55(31.6) 
119(68.4) 

 
0.22 

1 

 
0.80 (0.60-1.08) 

 
0.15 

Occupation  
Unemployed  
Employed  

 
25(14.6) 
146(85.4) 

 
9(5.2) 

165(94.8) 

 
0.14 

1 

 
1.15(0.93-1.41) 

 
0.19 

Ethnicity  
Hausa/Fulani 
Others  

 
162(94.7) 

9(5.3) 

 
132(75.6) 
42(24.4) 

 
0.29 

1 

 
1.33(0.96-1.84) 

 
0.08 

Religion  
Islam  
Christianity  

 
140 (81.9) 
31(18.1) 

 
152(87.4) 
22(12.6) 

 
0.74 

1 

 
0.48(0.19-1.20) 

 
0.11 

Family history of dental 
caries 
Yes  
No  

 
 
157 (91.8) 

14 (8.2) 

 
 
118 (67.8) 
56 (32.2) 

 
 

1.21 
1 

 
 
0.30(0.18-0.49) 

 
 

<0.001* 

  *Statistically significant 

Table 2: Predictors of dental caries (Socio-demographic factors)
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Variables  Case 
n=171 

Control 
n=174 

Crude 
OR 

Adjusted OR (95% 
CI) 

P-value 

 n(%) n(%)    
Method of teeth cleaning:  
Chew stick 
Yes  
No  
Charcoal 
No   
Yes   
Salt  
No   
Yes   

 
 
115(67.3) 
56(32.7) 

 
146(85.4) 
25(14.6) 

 
122(69.3) 
49(28.7) 

 
 

95(54.6) 
79(45.4) 

 
172(98.9) 

2(1.1) 
 
173(99.4) 

1(0.6) 

 
 

1 
0.29 

 
1 

1.99 
 

1 
3.98 

 
 

 
1.34(0.73-2.46) 

 
 

7.32(1.20-44.50) 
 

 
53.57(6.79-422.4) 

 
 
 
0.35 
 
 
0.03* 

 
 
<0.001* 

Fluoridated toothpaste 
Yes 
No  

 
107(62.6) 
64(37.4) 

 
115(66.1) 
59(33.9) 

 
1 

1.01 

 
 

0.37(0.18-0.74) 

 
 
0.01* 

Type of toothbrush 
Soft  
Hard  

 
101(59.1) 
70(40.9) 

 
111(63.8) 
63(36.2) 

 
1 

0.07 

 
 

0.93(0.69-1.27) 

 
 
0.66 

Food particle removal  
Dental floss 
Others 

 
8(4.7) 

163(95.3) 

 
26(14.9) 

148(85.1) 

 
1 

1.22 

 
 

3.37(1.37-8.30) 

 
 
0.01* 

   *Statistically significant 

Variables Case 
n=171 

Control 
n=174 

Crude 
OR 

Adjusted OR 
(95% CI) 

P-value 

 n(%) n(%)    
Sweet fruits 
No  
Yes  

 
61 (35.7) 
110 (64.3) 

 
86(49.4)  
88(50.6) 

 
1 

0.20 

 
 

0.82(0.48-1.40) 

 
 

0.47 
Local sweet drinks 
No  
Yes  

 
50 (29.2) 
121(70.8) 

 
85 (48.9) 
89 (51.1) 

 
1 

1.04 

 
 

2.86(1.60-5.00) 

 
 

<0.001* 
Fried snacks 
No 
Yes  

 
91(53.2) 
80(46.8) 

 
114(65.5) 
60(34.5) 

 
1 

0.40 

 
 

0.67(0.39-1.10) 

 
 

0.15 
Cakes, biscuits 
No 
Yes 

 
83(48.5) 
88(51.5) 

 
107(61.5) 
67(38.5) 

 
1 

0.46 

 
 

1.59(0.83-3.02) 

 
 

0.16 
Sweets, chocolate 
No 
Yes 

 
91(53.2) 
80(46.8) 

 
121(69.5) 
53(30.5) 

 
1 

0.38 

 
 

0.68(0.34-1.37) 

 
 

0.28 
Soft drinks 
No 
Yes  

 
62(36.3) 

109(63.7) 

 
123(70.7) 
51(29.3) 

 
1 

1.86 

 
 

6.41(3.55-11.56) 

 
 

<0.001* 
Tea/coffee with sugar 
No 
Yes   

 
15(8.8) 

156(91.2) 

 
40(17.2) 
134(82.8) 

 
1 

1.27 

 
 

3.58(1.68-7.63) 

 
 

<0.001* 
*Statistically significant 

Table 3: Predictors of dental caries (Oral hygiene practices)

Table 4: Predictors of dental caries (Dietary habits)
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Data analysis
Data was analyzed using SPSS Statistical software 
version 20.0. Socio-demographic variables of 
respondents were calculated and presented using 
mean, frequencies and percentages for quantitative 
variables. Dental caries was the dependent variables 
while the independent variables include socio-
demographic data, oral hygiene practices, dietary 
habits, socioeconomic factors and utilization of 
dental services by the respondents. A Chi-square 
test or the Fisher’s exact test (where appropriate) 
was used to analyse factors associated with dental 
caries in the respondents. In all tests of significance, 
P<0.05 was considered statistically significant. At 

multivariate level, logistic regression analysis was 
used to obtain crude and adjusted odds ratio with 
95% confidence intervals for predictors of dental 
caries.

Results
Among adults’ population with dental caries (cases) 
171 of the 175 approached consented to participate 
in the study while among adults’ population without 
dental caries (control) 174 of the 175 consented to 
participate in the study. The response rates were 
97.7% and 99.4% respectively.

Variables Case 
n=171 

Control 
n=174 

Crude 
OR 

Adjusted OR 
(95% CI) 

P-value 

 n(%) n(%)    
Visit to dental clinic 
Yes  
No  

 
94(55.0) 
77(45.0) 

 
30(17.2) 
144(82.8) 

 
1 

0.07 

 
0.93(0.29-2.96) 

 
0.90 

Oral health talk 
Yes  
No  

 
68(39.8) 

103(60.2) 

 
27(15.5) 
147(84.5) 

 
1 

0.11 

 
0.90(0.38-2.16) 

 
0.81 

Scaling & polishing in the 
dental clinic 
Yes  
No   

 
 
45(26.8) 

126(73.7) 

 
 
23(13.2) 
151(86.8) 

 
 

1 
1.57 

 
 
4.82(1.45-16.05) 

 
 
0.01* 

Source of advice on oral care 
Dentist 
Others   

 
62(36.3) 

109(63.7) 

 
18(10.3) 
156(89.7) 

 
1 

1.29 

 
0.28(0.11-0.67) 

 
<0.001* 

Dental visit 
last 6 months 
Yes  
No  

 
 

47(27.5) 
124(72.5) 

 
 

17(9.8) 
157(90.2) 

 
 

1 
0.24 

 
 
0.78(0.33-1.84) 

 
 
0.58 

Reasons for last visit to dental 
clinic: Pain  
No 
Yes  
Treatment 
No  
Yes  

 
 
110(64.3) 
61(35.7) 

 
118(69.0) 
53(31.0) 

 
 
161(92.5) 
13(7.5) 

 
167(96.0) 

7(4.0) 

 
 

1 
0.15 

 
1 

0.55 

 
 
0.86(0.31-2.38) 

 
 

0.58(0.19-1.79) 

 
 
0.78 
 
 
0.34 

Treatment received in the 
dental clinic: Tooth fillings 
No 
Yes  
Extraction 
No 
Yes  

 
 
158(92.4) 

13(7.6) 
 

96(56.1) 
75(43.9) 

 
 
174(100.0) 

0(0.0) 
 

174(100.0) 
0(0.0) 

 
 

1 
2.30 

 
1 

12.73 

 
 
0.10(0.02-0.55) 

 
 

0.07(0.02-0.18) 

 
 
0.01* 

 

 

<0.001* 

*Statistically significant 

Table 5: Predictors of dental caries (Utilisation of dental services)
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Discussion
This study considered predictors of dental caries 
which include sociodemographic factors, oral 
hygiene practices, dietary habits and utilization of 
dental services. In the assessment of socio-
demographic factors, age, occupation, level of 
education and family history of dental caries were 
found to be significantly associated with dental 
caries at bivariate level while at multivariate level 
age and family history of dental caries remain 
independent predictors of dental caries. The 
respondents in the 41-60 year age groups were 4% 
less likely to have caries (p <0.001, AOR= 0.96, 
95% CI =0.94-0.98) compared to the younger age 

9groups. This was supported by a study  conducted 
by Olabisi et al, which reported the lowest DMFT 
(caries experience) among age group 55-64 years 
and highest caries experience among age group 30-

1034 years. In the United States, Gupta et al  reported 
that the odds of untreated caries among adults aged 
19 to 45 years were higher than adults aged 45 years 
and above. This is also similar to a study conducted 

11by Namal et al  among Turkish adults in which the 
mean age of the participants was 39.4 years and age 

11range was 18–74 years. According to Namal et al  
the likelihood of developing dental caries decreases 
with age from 85.0% at age 18–19 years, to 58.2% at 
35–44 years and 16.7% at 65–74 years. This is 

12
contrary to the study  carried out in Bulgaria to 
establish the mean DMFT of adults over the age of 
20 years which reported that DMFT index was 
highest (24.21) among the adults aged 60 years and 
above, lower (21.22) in the age group of 50–59 year-
old, and it was lowest (10.33) in the youngest age 
group of 20-29 year old. However, the result in this 
present study could be due to selective patterns of 
older age group concerning diet, particularly 
avoiding high sugar content refined food or drinks 
which are cariogenic. Some older age group avoid 
these food/drinks to prevent or manage age-related 
non-communicable diseases such as hypertension, 
diabetes which indirectly reduce the susceptibility 
of developing dental caries.
The oral hygiene practices play a major role as risk 
factors of dental caries. At bivariate level, use of 
chewing stick, charcoal, salt, fluoridated toothpaste, 
and method of removing food particles were found 
to be significantly associated with dental caries 
while at multivariate level charcoal, salt, fluoridated 

toothpaste and method of food particle removal 
remain independent predictors of dental caries. 
Respondents that use charcoal were 7 times more 
likely to have dental caries (p=0.03, AOR=7.32. 
95% CI=1.20-44.50) while respondents that uses 
salt were 53 times more vulnerable to have dental 
caries (p<0.001, AOR=53.57 95% CI=6.79-422.4). 
Respondents that used wrong methods of food 
particle removal were 3 times more prone have 
dental caries (p=0.01, AOR=3.37, 95% CI=1.37-
8.30) while respondents that uses fluoridated 
toothpaste were 63% less likely to have dental caries 
(p=0.01, AOR=0.37 95% CI=0.18-0.74). This 
finding is similar to a study carried out by Tafere et 

13al  in Ethiopia which reported that dental caries was 
lower among respondents who practiced good oral 
hygiene measures (AOR = 0.05, 95% CI, 0.02, 

14
0.81). Another study in New York  indicated that 
poor oral hygiene and resultant plaque 
accumulation are associated with increased risk for 

15dental caries in adults. In Norway, Oscarson et al  
reported that the predictors of belonging to ‘caries 
free’ group, i.e. having zero visual caries signs, 
increased for individuals who brushed their teeth 
twice daily, removed food particles with dental 
floss, drank sugar-containing soft drinks seldom or 
attended dental services annually.  On the type of 

16toothpaste, a study in Belarus  reported that the 
prevalence of dental caries among those who use 
locally made non-fluoridated toothpaste were high 
(83.1%).  
Furthermore, dietary habits as a major primary 
causative factor in pathogenesis of dental caries 
showed that intake of sweet fruits, local sweet 
drinks, fried snacks, cakes/biscuits, soft drinks and 
tea/coffee with sugar were significantly associated 
with dental caries at bivariate level while at 
multivariate level local sweet drinks, soft drinks and 
tea/coffee with sugar were found to remain 
independent predictors of dental caries. 
Respondents that took local sweet drinks were 2.8 
times more likely to have dental caries (p<0.001, 
AOR=2.86, 95% CI=1.60-5.00). Respondents that 
took soft drinks were 6 times more likely to have 
dental caries (p<0.001, AOR=6.41 95%CI=3.55-
11.56) while respondents that took tea/coffee with 
sugar were 3.5 times more likely to have dental 
caries (p<0.001, AOR=3.58, 95% CI=1.68-7.63). 

17This finding was corroborated by a study  
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conducted in Enugu, Southeast Nigeria, which 
reported that dental caries was associated with 
higher consumption of sugary snacks among 

18
respondents. A cross-sectional study  was carried 
out in Dawan Valley, a district of the Hadhramaut 
Province, Yemen. The study included 346 adults 
aged 18 years old to 68 years old. It reported that 
factors associated with dental caries include eating 
habits i.e frequent taking of snacks between meals 
(AOR=4.59). Studies in United States indicate that 
frequent snacking, intake of sugary foods, 
beverages and poor access to preventive dental care 
services were associated with increased risk for 

14,19
dental caries in adults.   
In the subjects’ utilization of dental services, dental 
caries was found to be significantly associated with 
visit to dental clinic, oral health talk, scaling and 
polishing in the clinic, source of advice on oral 
health (parents, dentist and friends), visit to dental 
clinic in the last 6months, reasons for visit (pain and 
treatment) and treatment received in the clinic 
(fillings, extraction and other treatment). At 
multivariate level, scaling and polishing in the 
dental clinic, source of advice on oral care and 
treatment received in the clinic remain independent 
predictors of dental caries. Respondents that had no 
scaling and polishing in the clinic were 4.8 times 
more likely to have dental caries (p=0.01, AOR= 
4.82 95% CI=1.45-16.05) while those who received 
advice from dentists are 72% less likely to have 
dental caries (p<0.001, AOR=0.28 95% CI= 0.11-
0.67). Respondents who attended dental clinic for 
other treatment apart from extraction were 93% less 
likely to have dental caries (p<0.001, AOR= 0.07 
95% CI=0.02-0.18). A study20 conducted in Nice, 
France also highlighted protective factors such as 
preventive visit to the dentist (OR: 0.63, 95% CI: 
0.41–0.99) as predictor of dental caries. Another 
study16 showed that the prevalence of root caries 
was 57.7% among adults who visited dental clinics 
less than once a year while it was 12.7% among 
those who visited dental clinics more than once a 
year.

Conclusion 
Following evaluation of the predictors of dental 
caries among adult population in Kano metropolis, 
age, family history of dental caries, teeth cleaning 
mode, use of fluoride toothpaste, method of 

eliminating food interdentally, oral prophylaxis, 
source of oral health maintenance and treatment 
received in the dental clinics were found to be 
independent predictors.

Recommendations: We recommend more 
awareness to be created on the availability and use 
of dental floss as the best method of eliminating 
food particles interdentally. 
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