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The aim of this study was to determine the prevalence of early childhood caries (ECC) and factors 
leading to it among 71 months of age children or younger in Karachi, Pakistan. ECC is a preventable 
chronic disease affecting infants and children worldwide. The early detection of ECC can reduce pain 
and life threatening conditions and help growth and development of infant and children. A cross-
sectional study was conducted in Karachi, Pakistan. About 650 mothers of children (71 months of age 
or younger) were randomly selected and interviewed using a pretested semi-structured questionnaire. 
The dental examination was performed by the dentist, who was calibrated against a standard examiner 
using World Health Organization (WHO) criteria. The data was entered and analysed using statistical 
package for social sciences (SPSS) version 16 software. ECC was found in 23.5% of children with mean 
decayed missing and filled teeth (dmft) of 0.67. The factors identified were age of the child, mother 
educational and occupational status, sweetened drink consumption at night and not utilizing routine 
dental health care services. This study concluded that high proportion of ECC was found among 
children (71 months of age children or younger) and factors identified were all preventable and needs 
attention to promote dental health education and routine dental visits.  
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INTRODUCTION 
 
Early childhood caries (ECC) is a major public health 
challenge worldwide. ECC is defined as caries on primary 
incisors, at least one (the number of maxillary incisors 
ranges from 1 to 4 teeth) in the pre-school aged children 
(Milnes, 1996; Jose  and  King,  2003;  Ismail  and  Sohn,  
 

1999). Initially, primary upper incisors are affected with 
white spots on gingival margin and later in advance 
stage, crowns are destroyed. It is important for parents 
and caretakers to recognize first clinical sign of ECC 
soon after the eruption of primary upper  incisors  (Santos  
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and Soviero, 2002). The prevalence of ECC varies 
across the region. In developed world, it was found in the 
range of 1 to 12% (Burt and Eklund, 1999). The highest 
prevalence of caries is reported from Africa and South 
East Asia (Milnes, 1996). In England, Sweden and 
Finland, the prevalence is reported from 1 to 32% 
(Davies et al., 2001). In Eastern Europe, it is found high 
up to 56% (Szatko et al., 2004). In Canada, the 
prevalence of ECC in general population was found to be 
less than 5% and in high risk group it is reported to be 50 
to 80% (Harrison et al., 1997; Albert et al., 1988; Harrison 
and White, 1997). The prevalence of ECC in Far East 
Asia was from 36 to 85% (Tsai et al., 2006; Carino et al., 
2003; Jin et al., 2003). 44% prevalence of ECC was 
reported in India in 8 to 48 months old children (Jose and 
King, 2003). 

The etiology of ECC is multi-factorial, and the exact 
interplay of risk factors in different communities found 
was controversial. There are many risk factors which 
were found significantly associated with ECC. The most 
important is consumption of sugary snacks, sweetened 
drinks, and consumption of sweetened feeding bottles at 
night (Liu et al., 2007). Breastfeeding or bottle feeding at 
night is a major risk factor for development of dental 
caries (Van Palenstein et al., 2006). A study conducted in 
Japan showed that nocturnal breastfeeding and snacking 
habits are associated with early childhood caries 
(Nakayama and Mori, 2015). According to American 
Academy of Pediatric Dentistry (AAPD), prolonged and 
repetitive breastfeeding and bottle feeding without proper 
oral hygiene were reported to be a devastating risk factor 
for ECC. Therefore, parents are encouraged to feed 
infants through drinking cups from first year of life and 
stop bottle feeding between 12 and 14 months (American 
Academy of Pediatrics, 2008, 2009). The other reported 
risk factors for ECC were poverty, racial minorities, single 
mother, parent’s level of education, mothers’ illiteracy, 
enamel hypoplasia due to prenatal and perinatal 
malnutrition or undernourishment, poor oral hygiene, 
fluoride insufficiency and greater preference for sugary 
foods (Chu, 2006). 

The most effective approach for the control of early 
childhood caries is early detection and prevention. The 
restorative treatment can be avoided by preventive 
strategies. It is necessary to provide expectant mothers 
dental health education and counseling regarding 
prevention of ECC. The routine dental examination of 
children should be emphasized during counseling of 
mothers as late utilization of dental health care facility is 
the biggest problem faced by dentist for the control and 
prevention of early childhood caries. It is reported that 
few parents take their children to the dentist at the age of 
three years which usually prevents early detection of 
ECC (Drury et al., 1999). This study was designed to 
determine prevalence of ECC and factors leading to it 
among 71 months age group of children or younger in 
Karachi,  Pakistan.  There  is   scarcity  of   data   on   this  

 
 
 
 
important problem and this would help in designing 
preventive dental health education strategies for ECC.  
 
 
METHODOLOGY 
 
A cross-sectional study was conducted in Gulberg Town of Karachi, 
Pakistan from October 2009 to 2010. It has a total population of 
453,490 according to the consensus conducted in 1998. A sample 
size of 650 was calculated by taking the proportion of ECC to be 
19.2% (Tyagi, 2008), confidence interval of 95%, margin of error to 
be 3%, design effect to be 1.0% and power of test to be 80%. The 
sampling was performed in two stages; in the first phase, four union 
councils out of a total of eight were selected randomly through 
lottery method. In the second phase, list of households in each 
selected union council was obtained from town administration and 
random number table was generated and required sample size was 
achieved by taking equal proportion of participants from each 
selected union council. The selected households were visited and 
the child (71 months of age or younger) age was examined for the 
presence of ECC and the mother interviewed through administering 
a questionnaire. 

The dental examination was performed by the dentist, who was 
calibrated against a standard examiner. Inter-examiner reliability 
was 92% agreement giving kappa = 0.85. The intra-examiner 
reliability was 97% in agreement with kappa = 1.0. Consent was 
obtained at the time of interview and clinical examination of the 
child. Clinical examination of the child was performed by dental 
surgeon under natural light at knee-to-knee position with an 
autoclavable mouth mirror using disposable gloves and mask and a 
gauze to dry the tooth. The WHO diagnostic criterion was used for 
diagnosis of dental caries (World Health Organization [WHO], 
2003). ECC was diagnosed according to the WHO criteria; 
presence of caries on the labial or lingual surfaces of at least two 
maxillary incisors with the absence of caries in mandibular incisors 
(Azevedo et al., 2005; Dini et al., 2000). The data was entered and 
analysed using the Statistical Package for Social Science (SPSS) 
version 16 software. Descriptive statistics was used to describe 
socio-demographic characteristics and study variables (risk factors) 
were computed. The association between dependent variable, that 
is, early childhood caries with independent variables (risk factors) 
were determined through multi binary logistic regression analysis 
using the logistic model and 95% confidence intervals. The P-value 
of less than 0.05 has been considered significant. 
 
 
Ethical consideration  
 
Ethical approval for the study was obtained from the Institutional 
Review Board of Dow University of Health Sciences. Furthermore, a 
written consent for participation in the study was obtained from the 
caregivers of children. 
 
 
RESULTS 
 
Descriptive statistics  
 
Out of 650 guardians, 97.5% were mother and 2.5% were 
father of the child examined. The mean age of the 
mothers was 29 years (SD ± 5.4). Among 650 children, 
46.5% were boys and 53.5% were girls. The mean age of 
the child was 45 months (SD ± 16.8). About 31% 
guardians were having four or more than four children. 
Regarding educational status, 40.9% mothers and 25.8%  



 
 
 
 
fathers were found illiterate. About 21.6% women were 
working on daily wages, while 62% were earning less 
than 10,000 Pakistani rupees (Table 1). The prevalence 
of ECC was found to be 23.5% with mean dmft of 0.67. 
About 46% children had dmft positive in their whole arch 
(Table 2). 
 
 
Univariate analysis 
 
The univariate analysis showed that increase in age of 
the child showed statistically significant association with 
ECC. Gender did not show any significant association 
with ECC. The odds of having early childhood caries in 
children of illiterate mothers were two times (OR = 2.46, 
CI = 1.40 to 3.86) more as compared to mothers who had 
<10 years of education. The odds of having early 
childhood caries in children of working mothers were 
more as compared to non-working mothers (OR = 1.70, 
CI = 1.03 to 2.79). The dietary factors related to ECC 
showed that odds of having early childhood caries among 
children who were having sweetened drink at night were 
2 times (OR = 2.83, CI = 1.34 to 5.99) more as compared 
to children who never consumed sweetened drink at 
night. The odds of having ECC in children of mothers 
who had stopped breastfeeding after 6 months (OR = 
2.45, CI = 1.76 to 3.92) and after 18 months (OR = 3.12, 
CI = 2.38 to 4.19) were significantly associated with ECC. 
The other dietary factors which showed significant 
association in univariate analysis were consumption of 
fruit juices (OR = 1.83, CI = 1.01 to 3.31), biscuits (OR = 
2.21, CI = 1.43 to 3.76), and nursing bottle (OR = 1.56, CI 
= 1.02 to 2.52). The frequency of brushing did not show 
significant association with ECC. The routine dental visits 
showed significant association; children who did not visit 
dentist regularly were having ECC two times more (OR = 
2.87, CI = 1.06 to 7.85) as compared to those who visit 
dentist regularly (Table 3). 
 
 
Multivariate analysis 
 
After adjusting socio-demographic variables, the odds of 
having early childhood caries in children of illiterate 
mothers were two times (AOR = 2.19, CI = 1.38 to 3.87) 
more as compared to mothers who had >10 years of 
education. The odds of having early childhood caries in 
children of working mothers were more (AOR = 1.70, CI 
=1.03 to 2.79) as compared to housewives. The odds of 
having early childhood caries among children who 
consumed sweetened drink at night showed significant 
association (AOR = 2.83, CI = 1.34 to 5.99) as compared 
to children who did not consume sweetened drink at 
night. The children of mothers who breast fed for 18 to 24 
months had ECC three times more (AOR = 3.12, CI = 
2.38 to 4.19) as compared to those who never breast fed. 
The  mothers   who  did  not  visit  dentist  regularly,  their  
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children had ECC two times more (AOR = 2.87, CI = 1.06 
to 7.85) as compared to children who had visited dentist 
regularly (Table 3). 
 
 
DISCUSSION 
 
High prevalence of ECC is reported worldwide. It has 
become a great public health challenge to control and 
prevent due to its complex etiology and involvement of 
multiple risk factors. This study reported prevalence of 
ECC (23.5%) which is consistent with the findings of 
research studies conducted in Iran and India 
(Askarizadeh and Siyonat, 2004; Mahjabeen et al., 2006). 
The dmft scores did not show any difference in gender 
and similar results are reported from studies conducted in 
Mexico and China (Segovia-Villanueva et al., 2006; Du et 
al., 2007). The children from low socio economic group 
consumed more sugary foods and did not possess 
healthy dental practices, for example use of toothbrush, 
toothpaste and attending routine dental health clinics. 
The low socio economic status and income is considered 
to be one of the most important risk factor for ECC. A 
study conducted in Australia showed that guardian 
income is strongly associated with children oral health 
(Wyne and Khan, 1998). Our study did not prove any 
statistical association of income and ECC, and this is 
consistent with the findings of a study conducted in 
Riyadh, Saudi Arabia (Al Ghanim et al., 1998). 

Several studies from various part of the world reported 
that consumption of beverages and sweetened milk is a 
profound predictor of caries (Al Ghanim et al., 1998; 
Warren et al., 2008). These findings are consistent with 
the findings of our study. But contrary to these findings, 
another study reported that it may not be the sole reason 
and there are other factors involved such as time of milk 
consumption and its content; sweetened or non-
sweetened (Johansson et al., 2010). An interesting and 
favourable finding of this study is that most of the children 
consumed milk or other liquids in glass rather than in 
bottle at bed time. This reduces the chances of dental 
caries and helps the parents to brush their child’s teeth 
prior going to bed. It is found helpful in breaking the habit 
of using a feeding bottle which is usually advocated for 
children up to 12 months of age (Marshall et al., 2007). 
Most of the mothers preferred to continue breastfeeding 
from twelve to twenty four months of child age while only 
few mothers stopped breastfeeding after six months. A 
study conducted in Japan showed that nocturnal 
breastfeeding and snacking habits are associated with 
ECC (Nakayama and Mori, 2015). Another study 
conducted in Brazil reported that children who did not 
breastfeed for more than 24 months of age are at risk of 
ECC (Dini et al., 2000). 

 This study showed that caries status is significantly 
associated with children who did not breastfeed for six 
months or more  than  eighteen  months  of  age.  This  is  
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Table 1. Distribution of socio-demographic variables of the study population. 
 
Variable Frequency (N = 650) Percentage 
Child age (months)   
6 - 19 months  69 10.6 
20 - 33 months  100 15.4 
34 - 47 months  125 19.2 
48 - 61 months  249 38.3 
62 - 75 months  107 16.5 
   
Child gender    
Male 302 46.5 
Female 348 53.5 
   
Guardian age (years)   
15 - 30 420 64.6 
31 - 45 230 35.4 
   
Guardian gender    
Male 16 2.5 
Female 634 97.5 
   
Total house hold income (PKR)*   
≤ 10000 400 62 
> 10000 250 38 
   
Education of father   
Illiterate** 168 25.8 
< 10 years  152 23.4 
˃ 10 years 330 50.8 
   
Education of mother   
Illiterate** 266 40.9 
< 10 years  118 18.2 
˃ 10 years 266 40.9 
   
Occupation of mother   
Housewife 509 78.3 
Working mother 87 13.4 
In-house working mother 53 8.2 
Others 1 0.2 
   
Number of siblings   
None 58 8.9 
One 115 17.7 
Two 188 28.9 
Three 86 13.2 
Four or more 203 31.2 

 

*PKR: Pakistani rupee; **Illiterate (cannot read and write). 
 
 
 
consistent with the findings of a Hispanic study that 
children who did not breastfeed are found more at risk of 
oral diseases and other systemic diseases like gastro 
intestinal (GI) infections, asthma, atopic disease and 
diabetes mellitus (Rosenblatt and Zarzar, 2004). In our 
study, consumption of fruit juices and biscuits are found 
significantly associated with ECC. Majority of the children 
reported consumption of different types of snacks during 
the day and choice depends on the availability and 
affordability of the snacks. Most preferred type of snacks 

reported are chips, flavoured milk, juices, chocolates, 
biscuits, instant noodles and potato fries. These findings 
are consistent with the findings of studies conducted in 
US and Australia (Johansson et al., 2010; Hallett and 
O’Rourke, 2006). Another research conducted on pre-
school children reported similar findings regarding 
consumption of beverages, biscuits and chocolates (Tsai 
et al., 2006). 

Proper brushing technique plays an important role in 
prevention   of   ECC.   In   this  study,  only  few  children  
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Table 2. Distribution variables of early childhood caries (ECC) and dmft status. 
 
Variable Frequency (N = 650) Percentage 
ECC (dmft)   
Positive  153 23.5 
Negative  497 76.5 
   
dmft (Number of teeth involved)   
sound  497 76.5 
1 15 2.3 
2 58 8.9 
3 14 2.2 
4 66 10.2 
   
dmft (Whole arch)   
Positive  300 46.2 
Negative  350 53.8 

 
 
 

Table 3. Univariate and multivariable logistic regression model for socio-demographic, dietary and oral hygiene variables with early 
childhood caries (ECC). 
 
Variable Unadjusted OR (95% CI) P- value Adjusted OR (95% CI) P-value 
Child age (months)     
6 - 19  1 - 1 - 
20 - 33  5.16 (1.46 - 18.19) 0.01 - NS 
34 - 47  9.96 (2.95 - 33.70) <0.001 - NS 
48 - 61  7.29 (2.21 - 24.02) 0.001 - NS 
62 - 75  8.57 (2.50 - 29.36) 0.001 2.78 (2.56-3.21) 0.03 
     
Gender of child     
Female  1  - - 
Male 1.33 (0.92 - 1.92) 0.12 - NS 
     
Education of mother     
Illiterate** 1.44 (0.87 - 2.63) 0.64 1.36 (0.65 - 1.43) 0.62 
<10 years  1 - 1 - 
Illiterate 2.46 (1.40 - 3.86) 0.001 2.23 (1.43 - 3.87) 0.001 
>10 years  1 - 1 - 
     
Total house hold income (PKR)*     
<10000 0.71 (0.47 - 1.06) 0.10 - NS 
≥10000 1 - - - 
     
Occupation of mother     
Housewife  1 - 1 - 
Working mother 1.70 (1.03 - 2.79) 0.03 1.68 (1.01 - 2.65) 0.05 
     
Sweetened drink at night      
Never 1 - 1 - 
Once 0.94 (0.58 - 1.52) 0.80 0.86 (0.53 - 1.45) 0.83 
Two times  2.83 (1.34 - 5.99) 0.006 2.73 (1.43 - 6.01) 0.04 
     
Use of snacks     
Fruit juices     
No  1 - - - 
Yes  1.83 (1.01 - 3.31) 0.04 - NS 
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Biscuits      
No 1 - - - 
Yes  2.21 (1.43 - 3.76) 0.02 - NS 
     
Stop breastfeeding     
Did not breast feed 1  1 - 
6 - 17 months  2.45 (1.76 - 3.92) 0.02 2.45 (1.65 - 3.89) 0.05 
18 - 24 months  3.12 (2.38 - 4.19) 0.01 2.85 (1.43 - 3.20) 0.01 
     
Nursing bottle      
No 1  - - 
Yes 1.56 (1.02 - 2.52) 0.05 - NS 
     
Frequency of brushing     
Nil 1  - - 
Once a day 1.26 (0.71 - 2.19) 0.39 - NS 
Twice a day 1.80 (0.85 - 3.81) 0.12 - NS 
Occasionally 1.72 (0.89 - 3.33) 0.10 - NS 
     
Dental visits     
Yes  1  1 - 
No 2.87 (1.06 - 7.85) 0.03 2.751 (1.55 - 4.85) <0.001 

 
 
 
reported brushing teeth once or twice a day. Majority 
reported that they never brushed their teeth. Only few 
children reported some alternatives for example miswak 
or a chewing stick (dandasa) for cleaning teeth. Similar 
findings are reported by a study conducted in Taiwan 
(Pacey et al., 2007, 2008). The parent’s education and 
counselling is very important for maintenance of oral 
hygiene of their children. If early protective and 
preventive methods are not taken, then it leads to plaque 
and multiple cavities formation and there is increased risk 
of other dental problems. Similarly, routine dental health 
care utilization is an important strategy which is neglected 
by most of the parents. The results of this study showed 
that majority of parents did not take their children to 
dentist for routine check-up. The parents usually take 
their children to dentist when the child complaint of pain 
or some other dental problem. The reasons reported are 
access to dental health care service, unaffordability; and 
in parents opinion routine visits are not important. 

In this study, majority of participants were less 
educated and belong to low income group. Several 
studies reported similar findings related to routine dental 
health care utilization (Iida et al., 2007; Nunn et al., 2009; 
Adair and Popkin, 2005). A reporting bias might be 
probable regarding caregivers response to the use of 
glass for child’s beverage or milk consumption as well as 
recognition of ill effects of leaving nipple in child’s mouth 
and avoidance of such practices. Hence, there is a liable 
chance that such ratios could have been more than 
revealed. There are few limitations of this study, for 
example there is likelihood of recall bias among mothers, 
especially of older child and his or her breastfeeding 

practices at the time when the child was young. Oral 
hygiene and plaque levels of toddlers were not calibrated 
for the study purpose. The ECC examination was entirely 
visual and lacked radiographic proof to second the visual 
findings because of shortage of capital resources. This 
might have led to underestimation of true ECC 
experience in the defined population. 
 
 
Conclusion 
 
This study concluded that high proportion of ECC was 
found among children (71 months of age or younger) and 
factors identified were child age, mother’s level of 
education, mother’s occupation and time of cessation of 
breastfeeding, and consumables like fruit juices and 
biscuits are all preventable.  
 
 
RECOMMENDATION 
 
This study recommended that oral health awareness 
programmes should be planned for the guardians 
especially for mothers and there is need to pay attention 
for promoting dental health education and routine dental 
visits so that ECC can be early detected. The program 
should be focused on preventive interventions to reduce 
the burden of ECC.  
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