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Abstract

Objectives: The purpose of the study was to assess the level of maternal knowledge, attitude, and practice towards the development 
of nursing caries among preschool-going children (2 - 5 years of age) in Bangladesh.

Methods: A cross-sectional descriptive study was conducted among 384 Bangladeshi mothers having preschool-going children (2 
- 5 years of age). Using a web-based survey and a convenience sampling technique, data were collected through a self-administered 
questionnaire containing 34 questions on mother's knowledge of nursing caries, their family background, child's dietary habits, oral 
hygiene-related habits and practices, and child’s feeding practices. The data were statistically analyzed using STATA version (16). The 
relationship between the mother's KAP and various risk factors was tested using Chi-square. Binary and multiple logistic regressions 
were conducted to check for independent predictors of KAP of nursing caries among pre-school-going children. A p value < 0.05 was 
considered statistically significant. 

Results: We found an overall good knowledge, practice, and a positive attitude score of the mothers of, 62.5%, 70.99%, and 53.15% 
respectively. Good knowledge of mothers showed an association with their employment status (p value = 0.017). However, among 
384 mothers, only 36% were aware of the importance of using fluoridated toothpaste with 22% who knew the recommended portion 
of toothpaste to be used for 2 - 5 years old children. 

Conclusion: Though maternal knowledge and attitude towards nursing caries were relatively high, it could be beneficial to create 
further awareness on using an appropriate amount and type of toothpaste to be used among 2 - 5-year-old children. 
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Introduction
Nursing Caries is a common type of tooth decay arising from 

specific tooth-adherent bacteria, mainly Streptococcus mutans, 
which metabolize acid-producing sugars demineralizing tooth 
structure over time [1]. It is one of the most prevalent public health 
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issues in the world and is the most common non-communicable 
disease (NCD) among pre-school children [2]. According to the 
Global Burden of Disease Study in 2017, 530 million children 
worldwide suffer from primary dental caries [3]. Nursing caries 
are usually caused when a child goes to bed with milk filled bottle 
[4]. Moreover, babies who fall asleep while breastfeeding are also 
at a significantly increased risk of nursing caries. Although it is a 
preventable disease, if left untreated, it may cause difficulty in eat-
ing, sleeping, and may lead to severe pain and persistent systemic 
infection at advanced stages [2].

Though the classic etiology of Nursing Caries involves the pres-
ence of pathogenic microorganisms, dietary substrates and host 
must interact over a suitable period for nursing carries to occur. 
Numerous pieces of literature have revealed several risk factors are 
responsible for the development of Nursing Caries. These risk fac-
tors can be generally classified as social risk factors, including low 
maternal education, low socioeconomic status, lack of knowledge 
of oral health, and biological risk factors, including infant feeding 
patterns, dietary variables, early colonization of cariogenic micro-
organisms among others [5-7]. The American Academy of Pediatric 
Dentistry recommends weaning from the bottle or breastfeeding to 
be started from 12 - 14 months of age and discourages feeding in-
fants during bedtime, particularly after the first tooth has emerged, 
to avoid the development of caries [8]. 

As pre-school-going children are unable to understand the im-
portance and maintaining proper oral health care, so as primary 
caregivers, mostly mothers, are responsible for their daily activi-
ties. The oral health of a young child can be affected by knowledge 
related to oral health, the negative attitude of caregivers as well 
as their feeding practices [9]. Mothers with adequate oral health 
knowledge and actions are more likely to encourage and practice 
healthy oral health practices. 

Globally, studies on caries among children are generally con-
fined to children of school-going age, so a significant number of 
pre-school-going children are overlooked with possible nursing 
caries [10,11]. In Bangladesh, there is a scarcity of data on child-
hood caries for any age group of children. There is almost no evi-
dence related to the knowledge, attitude and breastfeeding prac-
tice of Bangladeshi mothers towards the development of nursing 
caries among their preschool-going children. Our study will hope-

fully shed more light on this topic and provide some baseline infor-
mation for future work in this area. We, therefore, decided to assess 
the level of maternal knowledge, attitude, and practice towards the 
development of nursing caries among their preschool-going chil-
dren in Bangladesh.

Materials and Methods
Study site and participants

A cross-sectional study was conducted from 23 September 2020 
to 13 October 2020 among mothers of preschool-going children (2 
- 5 years old). A total of 384 mothers participated in a web-based 
survey recruited through a mother’s group on social media. Moth-
ers, more than 18 years of age having children aged between 2 - 5 
years old, and willing to participate were included in this study.

Data collection

A pretested and self-administered questionnaire was used for 
data collection. Prior informed consent was taken from the respon-
dents and confidentiality of data was assured. The final question-
naire included questions on the following areas:

• Socio-demographic and socio-economic variables, including 
mother's age, education level (primary, secondary, higher 
secondary, university or above), mother's employment sta-
tus (working/ non-working), monthly family income (which 
was measured according to the Bangladesh HIES-2016), 
place of residence (urban/ rural), child’s age and sex (male/ 
female).

• Knowledge was measured using a 12-item questionnaire 
relating to general knowledge on Nursing caries and its eti-
ology, including the presence of carious tooth in a child's 
oral cavity, age of onset of dental caries, the importance of 
regular tooth brushing, the ideal duration of tooth brushing, 
importance of using fluoridated toothpaste, recommended 
ideal portion of toothpaste for children, risk factors of den-
tal caries, nighttime breastfeeding-related recommendation, 
the relationship between oral health with general health, 
relationship between primary teeth and permanent teeth, 
importance of regular dental. Responses were recorded as 
yes/no/don't know. The following scoring scale was used to 
record responses: 1 point per correct response, 0 for incor-
rect response or don't know. Scores varied from 0 to 12, and 
a higher score suggested a good level of knowledge of moth-
ers.
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• Attitude domain was measured using a 10-item question-
naire. Recorded items included attitudes about child’s tooth 
cleaning, nighttime feeding, prolonged breast/ bottle feed-
ing, dietary sugar consumption, balanced diet, regular den-
tal checkup. The attitudes were first recorded as agree/dis-
agree/uncertain and after scoring the recorded responses, 
higher scores indicated positive attitude and subsequently 
lower scores as negative attitude of mothers.

• Practice domains, including practice trends among mothers 
towards their child's oral hygiene-related behavior such as 
frequency and regularity of tooth brushing, method of tooth 
cleaning, fluoridated dentifrice use. It also included a child's 
feeding-related practices followed by a mother such as dura-
tion of breastfeeding, bottle feeding, nocturnal feeding prac-
tice, frequency of meal, and in-between meal snacking habit. 
Practices were first registered and later graded as good or 
poor practice to rate parameters.

Data analysis

After data collection, data were checked and verified for consis-
tency and errors. Thereafter all data were analyzed using STATA 
(version 16.0). Categorical variables were described as absolute 
numbers and relative percentages. The associations between the 
outcome and the independent variables were tested using the Chi-
squared test with a p-value < 0.05 considered as significant.

Ethical considerations 

The study was approved by Institutional Review Board (IRB) 
and Ethical Review Committee (ERC) of North South University, 
Dhaka, Bangladesh. 

Results
Socio-economic characteristics of the respondents

Out of 384 respondents, an overwhelming 97.4% were between 
the age group of 18 - 39 years and the remaining 2.6% were aged 
more than 40 years. Most of the respondents had completed uni-
versity-level education (80.99%). According to the educational 
status of mothers, the majority of mothers were homemakers/un-
employed (67.97%) with almost half of them (45.31%) having a 
monthly family income of more than 35,000 BDT (USD 438). A vast 
majority of the participants (78.65%) came from urban areas with 
only a fifth (21.35%) from the rural part of the country (Table 1).

Variables Category Frequency Percentage

Maternal age 18 - 29 187 48.7%
30 - 39 187 48.7%

> 40 10 2.6%

Maternal  
education level

Primary/Elementary 
school 6 1.56%

Secondary/Middle 
school 9 2.34%

Higher Secondary/
High-School 58 15.1%

University/Above 311 80.99%
Maternal  
employment 
status

Non-working 261 67.97%

Working 123 32.03%

Monthly family 
income (BDT)

< 15,000 62 16.15%
15,000 - 24,999 94 24.48%
25,000 - 34,999 54 14.06%

> 35,000 174 45.31%

Place of  
residence

Rural 82 21.35%

Urban 302 78.65%

Table 1: Sociodemographic characteristics of the study  
respondents (N = 384).

Maternal knowledge on nursing caries during early childhood

The overall knowledge score of mothers was relatively high with 
62.5% of mothers having good overall knowledge. The percentage 
of responses from the knowledge domain is shown in detail in fig-
ure 1. Most of the study participants had above-average knowledge 
of the presence or absence of carious teeth in their child's oral cav-
ity (97.92%) as well as on the importance of tooth brushing in the 
prevention of tooth decay (98.1%). 86.98% and 84.37% of respon-
dents recognized dental caries as a disease and sugar/sugary food 
to be a risk factor for the development of dental caries. 72.66% 
and 64.58% of respondents claimed that oral health can eventually 
affect the general systemic health of the child. They mentioned in 
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particular that dental caries in primary teeth can affect the erup-
tion of permanent teeth. A slightly fewer number (64.32%) and 
(61.2%) of mothers knew the age of onset of dental caries and the 
ideal duration of tooth brushing. 

Figure 1: Percentage of mothers with correct knowledge  
related to nursing caries.

In contrast, only about 11.2% of mothers reported that noctur-
nal breastfeeding may be detrimental. Only 35.94% of respondents 
were aware of the importance of using fluoridated toothpaste for 
their children, with 78% of the mothers being uninformed of the 
ideal portion of toothpaste that a child should use. 

 Maternal attitude towards oral hygiene

An overall positive attitude was seen among mothers towards 
the oral hygiene of their pre-school-going children. Most of the par-
ticipants (95.57%) admitted that a balanced diet is necessary for 
the development of healthy gums and teeth with nearly 90% of the 
mothers displaying a positive attitude about visiting a dentist at 
regular intervals for their children. Almost 84.64% of the respon-

dents, also believed that milk teeth should be taken good care of 
and should be cleaned by mothers or with her assistance. 

 About three-quarters of the respondents (76.04% and 75.26% 
respectively) indicated that the cleaning of a child's teeth should 
be initiated from the very beginning of eruption of the first baby 
tooth and before the eruption of the first tooth, in particular, that 
the mouth should be cleaned with gauge. Almost 65.89% of par-
ticipants stated that a child's mouth should be cleaned after every 
meal. 

Figure 2: Maternal responses for attitude domain.

Oral hygiene practice

The percentage of responses from practice domain questions is 
shown in figure 3. The overall good practice score of the respon-
dents in this study was 53.15% which indicates a gap in the child's 
oral hygiene and associated feeding behavior. According to the 
study participants, 67.61% of children brushed their teeth regular-
ly and most of them (94.27% and 95.05% respectively) used tooth-
brushes and dentifrices to clean their teeth. However, just 30.68% 
of the respondents reported using fluoridated dentifrices on their 
children, while only 23.18% reported cleaning their child's teeth 
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twice a day. Only a third (30.47%) of mothers claimed to have ever 
visited a dentist with their child.

Figure 3: Percentage of responses for practice questions.

 While almost half of the participants (48.18%) demonstrated 
proper bottle-feeding practice, only 11.46% showed proper breast-
feeding practice for their children. More than half of the respon-
dents (73.7% and 52.08% respectively) didn't practice nocturnal 
bottle and breastfeeding but practiced snacking in between meals 
(58.33% and 66.67% respectively).

Factors associated with knowledge, attitude, and practice of 
mothers related to nursing caries

Among the socio-demographic variables, this study only found 
a statistically significant association between the good knowledge 
of mothers with their employment status. It was quite surprising 
to note that, non-working mothers showed comparatively higher 
levels of knowledge compared to those who were working (Table 
2). This could be because children of working mothers are usually 
taken care of by other caregivers who would most likely have had 
better knowledge of the actual practice of the child. 

Factors associated with self-reported caries

Table 3 illustrates that there was no relationship between chil-
dren’s feeding practice and presence of self-reported caries rather 

Variables
Total

Knowledge

P-value
Good Poor

F (%) F (%)

Mother’s age group

18 - 29 187 128 (48.30%) 59 (49.58%)
0.973

Fisher’s exact= 0.976
30 - 39 187 130 (49.06%) 57 (47.9%)

> 40 10 7 (2.64%) 3 (2.52%)

Mother’s education level

Primary 6 5 (1.89%) 1 (0.84%)
0.694

Fisher’s exact= 0.708

Secondary 9 5 (1.89%) 4 (3.36%)
Higher Secondary 58 39 (14.72%) 19 (15.97%)

University/above 311 216 (81.50%) 95 (79.83%)

Mother’s employment 
status

Non-working 261 170 (64.15%) 91 (76.47%)
0.017

Working 123 95 (35.85%) 28 (23.53%)

Monthly family income

< 15,000 BDT 62 43 (16.23%) 19 (15.97%)

0.761
15,000 - 24,999 BDT 94 61 (23.02%) 33 (27.73%)
25,000 - 34,999 BDT 54 37 (13.96%) 17 (14.28%)

> 35,000 BDT 174 124 (46.79%) 50 (42.02%)
Place of residence Rural 82 57 (21.51%) 25 (21%)

0.912
Urban 302 208 (78.49%) 94 (79%)

Table 2: Association of knowledge of mothers with different variables (N = 384).
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it was the child's regular tooth brushing practice (p-value < 0.05), 
presence of Fluoride in their dentifrices (p value < 0.05) and us-
ing an appropriate portion of toothpaste for tooth cleaning (p val-
ue < 0.05) which was associated with self-reported caries in these 

young children. Our study found that more than 60% of mothers 
didn't know whether their children's toothpaste contains Fluoride 
or not nor how much toothpaste should be used for a 2 - 5 years 
old child.

Variables
Presence of Caries

p-value
Absent

Duration of breastfeeding (months)
Did not breastfed or fed until 24 months 57 (57%) 43 (43%)

0.661
Breastfeed > 24 months 169 (59.51%) 115 (40.49%)

Duration of bottle feeding (months)
Did not bottle-fed or fed until 24 months 168 (57.53%) 124 (42.47%)

0.349
Bottle-fed > 24 months 58 (63.04%) 34 (36.96%)

Regular tooth brushing practice
Yes 129 (53.75%) 111 (46.25%)

0.012
No 78 (67.83%) 37 (32.17%)

Presence of Fluoride in dentifrice
Yes 73 (65.18%) 39 (34.82%)

0.007No 22 (40.74%) 32 (59.26%)
Don’t know 124 (62.31%) 75 (37.69%)

Knowledge about the ideal portion of 
toothpaste that should be used for  
2 - 5-year-old children

Yes 46 (54.12%) 39 (45.88%)
0.047No 34 (48.57%) 36 (51.43%)

Don’t know 146 (63.76%) 83 (36.24%)

Table 3: Relationship between the presence of caries and different variables.

Present

Discussion
Nursing caries is becoming increasingly common among pre-

school-going children all over the world and is now becoming a 
public health concern. In the long term, poor oral health can im-
pact general systemic health as oral health is a gateway to systemic 
disease. However, the presence of caries among this very young 
age group remains mostly neglected by public health experts glob-
ally. One of the ways to improve this situation would be to increase 
primary caregivers’ knowledge related to proper oral health care 
which will hopefully lead to better practices. A good practice that 
is developed from the very early stage of life later on become rein-
forcing in nature and resistant to change.

Overall knowledge, attitude, and practice of mothers

 According to our findings, almost 62.5% of mothers had good 
knowledge of nursing caries, 71.5% expressed a positive attitude 
and only 53% exercised good practices regarding their child's oral 
hygiene and feeding-related behavior. Our findings are in agree-
ment with a study conducted by Sogi., et al. 2020, assessing the 

Knowledge, attitude, and practices of oral health care in the pre-
vention of early childhood caries among parents of children in Bel-
agavi city who also found a similar mean knowledge score of 69.5% 
[5].

Toothpaste use

 In our study, only a third (35.94%) of mothers were aware of 
using fluoridated toothpaste for their children. This is significantly 
lower than other caregivers among Moroccan mothers as seen in 
a study conducted by Chala., et al. 2018, where almost 60.9% of 
mothers were aware of the use of fluoridated toothpaste for their 
children [12]. Similarly, in our study, only a fifth of our respondent 
(22.14%) mothers had knowledge of the ideal portion of tooth-
paste recommended for use in 2 - 5-year-old children which was 
substantially lower than that found among Saudi Arabian moth-
ers [13]. Our data indicate a considerable knowledge gap among 
Bangladeshi mothers in particular about the ideal portion of tooth-
paste use as well as the importance of fluoride in it, which could be 
our areas of further focus.
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Breastfeeding and bottle feeding

 From this research study, we have found that respondents 
showed a positive attitude about the harmful effects that noctur-
nal feeding (80.47%) had on caries but displayed a negative atti-
tude towards the harmful impact of prolonged breast/bottle feed-
ing (45.31%). Sogi., et al. had similarly observed that only 45.5% 
of parents assumed that nocturnal feeding was detrimental, but 
in contrast to our study findings, he observed that prolonged and 
frequent breastfeeding could also be harmful [5]. Our study indi-
cates that Bangladeshi mothers do not view prolonged breast/
bottle feeding as detrimental to or related to dental caries develop-
ment. About 73.96% of Bangladeshi mothers breastfed their child 
for more than 24 months which is contradictory to WHO, AAP, and 
CDC guidelines for breastfeeding [14-16]. Our findings indicate the 
need for further health education along these areas. 

The study also revealed that there was a statistically significant 
(p < 0.05) relationship between the presence of caries with regular 
tooth brushing practice, use of fluoridated dentifrice as well as the 
use of an ideal portion of toothpaste. Children who did not brush 
their teeth regularly, had a higher prevalence of caries, while moth-
ers who did not know about the ideal portion of toothpaste that 
should be used in children as well as the chemical constituents of 
the toothpaste, in particular, whether it contained fluoride, report-
ed a higher presence of carious tooth in their child's oral cavity. 
While a vast majority of our respondent mothers were educated 
up to university level, a clear gap in knowledge regarding this indi-
cates areas for further research in larger population-based studies 
to validate our findings. 

As with all online surveys, a limitation of our study was that it 
was not possible to conduct an intraoral examination such that the 
self-reported responses of mothers may not reflect actual behav-
ior. However, it is assumed that a carious tooth with its symptoms 
and visibility would be clear to a primary caregiver reducing likely 
misclassifications. 

Conclusion
The result of this study reveals that despite having good knowl-

edge and a positive attitude, many mothers did not practice the 
same in their daily lives. Mothers are known to be the prime care-
givers of a child and play a very important part in fostering healthy 
oral behavior. From this research, we have identified a knowledge 

and practice gap among mothers concerning nocturnal feeding 
habits and regular teeth brushing, as well as the use of fluoridated 
toothpaste. 

Regular oral health education and promotion activities should 
be conducted, emphasizing the importance of choosing fluoridat-
ed toothpaste, using the ideal portion of toothpaste as well as on 
infant feeding habits. More commercial advertisements on child-
specific toothpaste should be created to promote its use and its 
benefits. According to ADA recommendation, children younger 
than 3 years should use Fluoride toothpaste which is no more than 
a smear or the size of a grain of rice. Excessive or inadequate in-
takes may lead to dental fluorosis which can ultimately weaken the 
teeth by hampering the development of permanent teeth [19]. In 
addition, mothers should be trained on effective breast and bottle 
feeding practices. 
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