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Dental caries in primary teeth is a serious public health issue among children 
and it is the most common chronic disease worldwide. Dental caries in primary 
teeth brings detrimental impacts on child growth and development, as well as 
their quality of life. As there are limited studies determining risk factors of dental 
caries in primary teeth among pre-schoolers in Malaysia, this cross-sectional 
study aimed to determine the associations between parental factors and child 
factors with dental caries in primary teeth among pre-schoolers in Tabika 
Perpaduan in Seremban, Negeri Sembilan, Malaysia. 
 
 
A total of 396 pre-schoolers (boys: 49.5%; girls: 50.5%) with a mean age of 
5.50±0.62 years, from 26 randomly selected Tabika Perpaduan in Seremban 
participated in this study. Dental examination was conducted by a dentist from 
Hospital Tuanku Ja’afar Seremban to record the amount of decayed and filled 
primary teeth (dft), salivary pH, and presence of visible plaque. Height and 
weight of the pre-schoolers were measured by the researchers. Information 
regarding sociodemographic characteristics, feeding practices, oral health 
knowledge, attitude and behaviours, second-hand smoke exposure, types of 
sugary food or drinks, as well as frequency and amount of sugar was gathered 
through a self-administered questionnaire answered by the mothers. A 3-day 
food record and food frequency questionnaire were also completed by the 
mothers. 
 
 
Results showed that nearly two-third of the pre-schoolers (64.4%) had dental 
caries in primary teeth, in which higher proportion of boys (69.4%) experienced 
dental caries than girls (59.5%; ꭓ2=4.221, p=0.040). On average, each pre-
schooler in this study had nearly four decayed or filled primary teeth (mean±SD 
dft score=3.66±4.61). Half of the pre-schoolers (52.0%) had visible plaque on 
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their primary teeth. In term of nutritional status, 14.8% of the pre-schoolers were 
overweight and obese, while 11.8%, 6.9%, and 7.4% were underweight, stunted, 
and wasted/thin, respectively. The mean energy intake of the pre-schoolers was 
1382±293 kcal, with 37.1% of them did not achieve recommended daily energy 
intake. One in ten of the pre-schoolers (10.6%) was exposed to sugar for more 
than six times daily. Bread and bun (63.4%) were the most frequently consumed 
food, followed by biscuits (62.8%), fruits cordial (50.8%), and flavoured snack 
(50.4%). Half of the pre-schoolers (51.4%) were living in a household which at 
least one cigarette was smoked inside the house. 
 
 
Multiple logistic regression results showed that pre-schoolers with visible plaque 
on their teeth (AOR=5.64, 95% CI=2.02-10.56), who were Malay (AOR=4.18, 95% 
CI=1.16-15.06) or Chinese (AOR=7.59, 95% CI=1.57-36.09), who were from 
household with at least one cigarette smoked inside the house (AOR=2.43, 95% 
CI=1.15-5.11), total sugar exposure for more than six times daily (AOR=6.40, 95% 
CI=1.86-22.02), who did not achieve daily recommended energy intake 
(AOR=2.82, 95% CI=1.50-5.32), daily intake of fruits flavoured drinks or cordial 
(AOR=4.11, 95% CI=1.50-11.27), and non-daily intake of honey (AOR=3.99, 95% 
CI=1.13-14.10) had higher risk of developing dental caries in primary teeth. 
However, the finding on the association of honey and dental caries should be 
interpreted cautiously because only 4.9% of the pre-schoolers consumed honey 
daily in this study, which may lead to lower chance of dental caries among this 
group of pre-schoolers.  More in vitro and in vivo studies are needed to determine 
the exact mechanism and the potential application of honey in the prevention of 
dental caries. 
 
 
In conclusion, a high prevalence of dental caries in primary teeth was found in 
this study. Promoting good oral hygiene, reducing exposure to second-hand 
smoke, and practicing healthy eating behaviours may help to reduce risk of 
dental caries among pre-schoolers. Nutritionists should provide specific dietary 
guidance for parents of young children, particularly regarding sugary food 
consumption in order to prevent dental caries in pre-schoolers. 
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Karies gigi susu adalah isu kesihatan awam yang serius dalam kalangan kanak-
kanak dan ia adalah penyakit kronik yang paling biasa di seluruh dunia. Karies 
gigi susu membawa impak yang serius kepada perkembangan dan 
pertumbuhan, dan juga kualiti hidup kanak-kanak. Kajian mengenai faktor 
berkaitan dengan karies gigi susu dalam kalangan kanak-kanak prasekolah di 
Malaysia adalah terhad. Oleh itu, tujuan kajian keratan rentas ini adalah untuk 
menentukan hubungan antara faktor ibu bapa dan faktor kanak-kanak dengan 
karies gigi susu dalam kalangan kanak-kanak prasekolah di Tabika Perpaduan 
di Seremban, Negeri Sembilan, Malaysia. 
 
 
Seramai 396 kanak-kanak prasekolah (lelaki: 49.5%; perempuan: 50.5%) 
dengan purata umur 5.50±0.62 tahun, dari 26 buah Tabika Perpaduan di 
Seremban yang dipilih secara rawak telah mengambil bahagian dalam kajian ini. 
Pemeriksaan pergigian dijalankan oleh seorang pegawai pergigian kanak-kanak 
dari Hospital Tuanku Ja’afar Seremban untuk merekodkan jumlah gigi susu yang 
berlubang dan ditampal (dft), pH air liur, dan kehadiran plak pada gigi. Ketinggian 
dan berat badan kanak-kanak diukur oleh penyelidik. Maklumat tentang ciri-ciri 
sosiodemografik, amalan penyusuan ibu, pengetahuan, sikap and tingkah laku 
tentang kesihatan pergigian kanak-kanak, pendedahan kepada asap rokok 
dalam rumah, jenis makanan dan minuman, dan kekerapan makan makanan 
dan minum minuman yang manis telah dikumpulkan melalui soal selidik yang 
diisi oleh ibu kanak-kanak. Rekod makanan tiga hari dan soal selidik kekerapan 
makanan juga dilengkapkan oleh ibu. 
 
 
Hasil kajian menunjukkan bahawa hampir dua pertiga kanak-kanak (64.4%) 
mempunyai masalah karies gigi susu, di mana lebih ramai lelaki (69.4%) 
mempunyai karies gigi berbanding dengan perempuan (59.5%; ꭓ2=4.221, 
p=0.040). Secara puratanya, setiap kanak-kanak dalam kajian ini mempunyai 
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hampir empat gigi susu yang berlubang atau ditampal (min±SD skor 
dft=3.66±4.61). Separuh kanak-kanak (52.0%) mempunyai plak pada gigi susu. 
Dari segi status pemakanan, 14.8% kanak-kanak mengalamai masalah 
berlebihan berat badan dan obesiti, manakala 11.8%, 6.9%, dan 7.4% kanak-
kanak adalah kurang berat badan, terbantut, dan kurus. Purata pengambilan 
tenaga kanak-kanak adalah 1382±293 kcal, dengan 37.1% kanak-kanak tidak 
mencapai pengambilan tenaga harian yang disyorkan. Satu daripada sepuluh 
orang kanak-kanak (10.6%) terdedah kepada gula lebih daripada enam kali 
sehari. Roti (63.4%) adalah makanan yang paling kerap dimakan, diikuti oleh 
biskut (62.8%), kordial buah-buahan (50.8%), dan snek berperisa (50.4%). 
Separuh kanak-kanak (51.4%) tinggal di rumah yang sekurang-kurangnya satu 
batang rokok dihisap di dalam rumah. 
 
 
Hasil regrasi pelbagai logistik menunjukkan bahawa kanak-kanak yang terdapat 
plak pada gigi susu (AOR=5.64, 95% CI=2.02-10.56), berbangsa Melayu 
(AOR=4.18, 95% CI=1.16-15.06) atau Cina (AOR=7.59, 95% CI=1.57-36.09), 
berasal dari rumah dengan sekurang-kurangnya satu batang rokok dihisap di 
dalam rumah (AOR=2.43, 95% CI=1.15-5.11), terdedah kepada gula lebih 
daripada enam kali sehari (AOR=6.40, 95% CI=1.86-22.02), tidak mencapai 
pengambilan tenaga harian yang disyorkan (AOR=2.82, 95% CI=1.50-5.32), 
mengambil minuman atau kordial yang berperisa buah-buahan setiap hari 
(AOR=4.11, 95% CI=1.50-11.27), dan tidak mengambil madu setiap hari 
(AOR=3.99, 95% CI=1.13-14.10) terdapat risiko yang tinggi untuk karies gigi 
susu. Walau bagaimanapun, hasil kajian ini mengenai hubungkait antara 
pengambilan madu dan karies gigi perlu diinterpretasikan dengan berhati-hati 
kerana hanya 4.9% kanak-kanak prasekolah yang makan madu setiap hari 
dalam kajian ini, yang berkemungkinan membawa kepada peluang yang lebih 
rendah untuk mendapat karies gigi dalam kalangan kumpulan kanak-kanak 
prasekolah ini. Lebih banyak kajian in vitro dan in vivo diperlukan untuk 
menentukan mekanisme dan penggunaan madu dalam pencegahan karies gigi. 
 
 
Kesimpulannya, prevalen karies gigi susu yang tinggi didapati dalam kajian ini. 
Penggalakkan kebersihan pergigian yang baik, pengurangan pendedahan 
kepada asap rokok, dan pengamalan tingkah laku pemakanan yang sihat dapat 
membantu mengurangkan risiko karies gigi dalam kalangan kanak-kanak. Pakar 
pemakanan harus menyediakan panduan diet yang spesifik untuk ibu bapa, 
khususnya mengenai pengambilan makanan manis untuk mencegah karies gigi 
dalam kalangan kanak-kanak prasekolah.  
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

Primary teeth, also known as baby teeth or deciduous teeth, usually erupt 
between 6 months after birth to around 4 years (Friedman, 2017). The teeth erupt 
in the sequence of primary central incisors, lateral incisors, first molars, canines 
to second molars (Friedman, 2017). By 2 or 3 years old, all 20 primary teeth 
come in. Before the eruption of permanent teeth, primary teeth play an important 
role in reserving space for permanent teeth and the development of clear speech 
(Friedman, 2017). However, primary teeth usually come with immature enamel 
(Gussy, Waters, Walsh, & Kilpatrick, 2006). Hence, appropriate dental care 
should be applied as primary teeth with immature or underdeveloped enamel 
may have higher risk of developing caries (Caufield, Li, & Bromage, 2012).  
 
 
The period after emergence of first tooth until its complete maturation is the 
period when it is the most vulnerable to caries development (Vadiakas, 2008). 
Enamel of primary teeth is specifically susceptible to the presence of cariogenic 
bacteria (Geddes, 1975). These bacteria release acidic substances, hydrogen 
ions during the metabolic activities of fermenting carbohydrate (such as glucose, 
sucrose, fructose or cooked starch) and form biofilm on the teeth (Geddes, 1975). 
The hydrogen ions dissolve the carbonated hydroxyapatite crystal lattice of 
enamel, cementum, and dentin (Featherstone, Nelson, & McLean, 1981; 
LeGeros, 1991). Cavitated enamel which results from demineralization further 
supports growth of bacteria, as it is difficult to remove biofilm from rough 
cavitated enamel (Kawashita, Kitamura, & Saito, 2011). When the caries balance 
on the enamel is disrupted in a way that demineralization is more than 
remineralization, the development of caries occurs (Featherstone, 2000). 
 
 
Dental caries (also known as tooth decay or dental cavities) in primary teeth is a 
serious public health issue among children and it is the most common non-
communicable disease worldwide (WHO, 2018a). Among 5- to 17-year-old 
children in the United States of America (USA), dental caries is five times more 
common than asthma and seven times than hay fever (U.S. Department of 
Health and Human Services, 2000). In 2010, almost 9% of the children worldwide 
affected by untreated caries in primary teeth (Kassebaum et al., 2015). The 
prevalence of dental caries in primary teeth in some developed countries such 
as the USA (23%) and the United Kingdom (UK; 28%) are relatively low compare 
to the prevalence in developing countries such as Philippines (88%) and Laos 
(89%) (Duangthip, Gao, Lo, & Chu, 2017; Dye, Thornton-Evans, Li, & Iafolla, 
2015; Holmes et al., 2015). Dental caries in primary teeth is also prevalent in 
some Middle Eastern countries, such as Palestine (76%) and the United Arab 
Emirates (83%) (Azizi, 2014; El-Nadeef, Hassab, & Al-Hosani, 2010).  
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In most of the Southeast Asia countries, such as Philippines (88%), Laos (89%) 
and Cambodia (90 – 93%), the prevalence of dental caries in primary teeth was 
more than 85%, except for Brunei (59%) and Singapore (49%) (Duangthip et al., 
2017). In addition, children from other countries in Asia, such as Hong Kong 
(51%), China (66%), and India (54%) have relatively lower prevalence of caries 
in comparison with countries in Southeast Asia (Department of Health, 2011; Hu, 
Hong, & Li, 2011; Mahejabeen, Sudha, Kulkarni, & Anegundi, 2006). The 
disparities between prevalence of caries in developed and developing countries 
could be a result of distinct risk profiles across Southeast Asia countries, such 
as low number of dentistry personnel (WHO, 2011), insuffiecient equipment, 
lower fluoride coverage, poor socio-economic status, and possibly lack of 
political attention, particularly in low-income and middle-income countries 
(Benzian et al., 2011). Furthermore, the density of dentist  per 10 000 population 
in Southeast Asia Region (0.7) was the lowest among the WHO regions, 
compared to Region of the Americas (12.0) and European Region (4.9) (WHO, 
2011). This incidates that countries in Southeast Asia do not have enough oral 
health workforce who are able to provide oral health care for all populations, 
which then leads to high caries prevalence among the countries. Another 
interesting phenomenon is that, although Brunei (59%) and Singapore (49%) are 
developed countries (Duangthip et al., 2017), the prevalence in both countries 
are still considered high compared to other developed countries such as USA 
(23%) and the United Kingdom (UK; 28%) (Dye et al., 2015; Holmes et al., 2015).  
This could be due to the cultural differences as countries in Southeast Asia tend 
to have higher carbohydrates intake, which might be cariogenic, compared to 
dietary pattern in Western countries.  

Moving back to the context of Malaysia, the national oral health survey reported 
a notable decrease in the prevalence of dental caries among Malaysian children, 
especially those in pre-school age. The survey reported that caries prevalence 
decreased from 87.1% in 1995 to 76.2% in 2005 among 5-year-old Malaysian 
children (Oral Health Division Ministry of Health Malaysia, 2007), whereas, 
among the 6-year-old Malaysian children, caries prevalence decreased from 
80.9% in 1997 (Oral Health Division & Ministry of Health Malaysia, 1998) to 74.5% 
in 2007 (Oral Health Division Ministry of Health Malaysia, 2009). Although the 
prevalence of dental caries in children has decreased, it is still considered a 
serious public health issue. The disease burden remains significant among 
children especially those in the socioeconomically disadvantaged groups due to 
their changing lifestyle and dietary pattern (Khairiyah, Wan Mohd Nasir, Yaw, & 
Norliza, 2013) . 

Although dental caries in primary teeth is transmissible, it is preventable by 
routine dental check-up, good oral hygiene, and healthy eating behaviours. In 
order to create evidence-based effective prevention strategies, it is important for 
researchers to examine the factors related to the disease at different levels such 
as community, family, and individual levels. Identifying risk factors of dental 
caries among pre-schoolers would be especially valuable in order to develop 
prevention programs and update clinical practice guidelines. Most importantly, 
prevention and early treatment of dental caries would improve oral health as well 
as overall health of children. 
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1.2 Problem Statement 

Caries is ranked as the fourth most expensive chronic disease to treat according 
to WHO (Petersen, 2008), where it is one of the most prevalent chronic diseases 
among children (Nakayama & Mori, 2015a). It was estimated that yearly direct 
treatment cost on dental disease worldwide was 298 billion US dollar in 2010 
(Listl, Galloway, Mossey, & Marcenes, 2015). Furthermore, the estimated 
indirect cost, such as loss of productivity, due to dental disease amounted to 144 
billion US dollar yearly (Listl et al., 2015). This showed that the total amount of 
direct and indirect costs was 442 billion US dollar for 2010 alone. However, there 
is no record of cost spent on dental disease in Malaysia. 
 
 
Beyond the economic impact, untreated caries on primary teeth also bring 
serious impacts to the general health, as well as quality of life of the children 
(Martins-Júnior et al., 2013). Children with caries experienced difficulty in eating 
and sleeping due to the unbearable pain and soreness (Gilchrist, Marshman, 
Deery, & Rodd, 2015). In turn, the children may change their diet and avoid some 
food that is difficult to chew. The chewing problem and pain affect their nutrients 
intake lead to poor growth and development (Van Cauter & Plat, 1996). 
Furthermore, as the disease progresses without any intervention, teeth of the 
children loss inevitably and this may influence their speech development 
(Kumarihamy, Subasinghe, Jayasekara, Kularatna, & Palipana, 2011). These 
children would develop low self-esteem. If it is not treated well, caries might end 
up fatal (Duangthip et al., 2017). A previous cohort study reported that children 
with caries in their primary teeth were three times more likely to develop caries 
in their permanent teeth (Li & Wang, 2002). Undoubtedly, dental caries is a major 
oral health problem in childhood that warrants further attention. 
 
 
Dental caries is a multifactorial disease involving various risk and protective 
factors. Managing multiple factors occurs during pre-school years are crucial in 
maintaining the caries balance and preventing dental caries. These factors 
included parental and child factors, such as dental plaque, frequent contact with 
fermentable carbohydrates through improper feeding practices, as well as a 
series of sociodemographic factors such as parental educational level, 
employment status, and monthly household income (Hong, Levy, Warren, & 
Broffitt, 2014; Mattheus, Gandhi, Lim, & Shannon, 2017; Tanner et al., 2011). 
Only two published studies were conducted to examine risk factors of dental 
caries in primary teeth among pre-schoolers in Malaysia (Ruhaya  et al., 2012; 
Zahara, Fashihah, & Nurul, 2010). These two studies mainly focused on body 
mass index (BMI), frequency of sugary food and drinks consumption and dental 
caries. Other local studies have mainly focused on measuring dental caries and 
its associated factors such as BMI, sugar consumption, oral health practice and 
oral hygiene among primary school children (Kaur, Maykanathan, & Ng, 2015; 
Masood, Yusof, Hassan, & Jaafar, 2012). The current study aimed to fill in the 
knowledge gap on the associations between multiple factors such as feeding 
practices, birth weight, sugar exposure, oral health knowledge, attitude and 
behaviours with dental caries in primary teeth among pre-schoolers. 
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Improper feeding practices included late initiation of breastfeeding, early/late 
introduction of complementary food, prolonged breastfeeding, breast- or bottle-
feeding before bedtime, sleep with bottle in mouth, affect children’s health and 
development. Previous studies have shown that improper feeding practices such 
as prolonged breastfeeding (breastfeed for more than 24 months), breast- or 
bottle-feeding before bedtime or sleep with bottle in mouth were found to be 
associated with dental caries in primary teeth (Nakayama & Mori, 2015a; 
Prakash, Subramaniam, Durgesh, & Konde, 2012; Slabšinskienė et al., 2010; 
Wong et al., 2017). However, the relationship of shorter or longer duration of 
breastfeeding with dental caries in primary teeth is still inconclusive (Hong et al., 
2014; Tanaka & Miyake, 2012; Zhou, Lin, Lo, & Wong, 2011). Nevertheless, 
most of the studies did not address the frequency of breastfeeding in a day. In 
contrast, some studies found insignificant association between feeding practices 
and dental caries in children (Nunes et al., 2012; Tham et al., 2015). Prolonged 
feeding and bottle feeding before sleep were prevalent among Malaysian 
mothers (IPH, 2016b). However, the association of these improper feeding 
practices (prolong breastfeeding, breast- or bottle-feeding before bedtime or 
sleep with bottle in mouth) and dental caries in primary teeth of pre-schoolers 
has not been examined by local researchers.  
 
 
Parents play a crucial role in constructing their children’s good oral health 
behaviours. Mothers’ knowledge and attitudes about oral health (Li et al., 2011; 
Wulaerhan, Abudureyimu, Bao, & Zhao, 2014) as well as children’s practices 
related to tooth brushing (Kaur et al., 2015; Kowash, Alkhabuli, Dafaalla, Shah, 
& Khamis, 2017; Li et al., 2011; Slabšinskienė et al., 2010) and dental visit 
(Huong et al., 2017; Kumarihamy et al., 2011) are usually parts of the factors 
that researchers would focus on. However, inconsistent findings were reported. 
Furthermore, there was only one published study in Malaysia focused on 
maternal oral health related knowledge, attitude and behaviours (Mani, John, 
Ping, & Noorliza Mastura, 2012). Therefore, study examining maternal oral 
health knowledge, attitude and behaviours and its association with dental caries 
of pre-schoolers is much needed. 
 
 
Young children are not likely to smoke actively, but three out of five young 
children were exposed to the effects of second-hand smoke (Mattheus et al., 
2017; WHO, 2008). It is suggested that exposure to second-hand smoke in 
house increase risk of caries among children by increasing the attachment of 
cariogenic bacteria on teeth surfaces and decreasing immune function (Hanioka, 
Ojima, Tanaka, & Yamamoto, 2011; Mattheus et al., 2017; Nakayama & Mori, 
2015b; Watanabe et al., 2014) but several studies found no association (Paglia 
et al., 2016; Wulaerhan et al., 2014). In addition, evidence on the association of 
maternal smoking during first trimester or throughout the pregnancy period with 
caries among children is insufficient (Tanaka, Miyake, Nagata, Furukawa, & 
Arakawa, 2015). Most of the previous studies that examined factors of caries in 
primary teeth did not take into account of second-hand smoke exposure, which 
is an important factor to be investigated further. The role of second-hand smoke 
exposure in dental caries was poorly examined among Malaysian pre-schoolers.  
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Early childhood is an important period in forming dietary habit, which is a 
denotation of later health of a child. Dietary practices such as frequent 
consumption of sugar-sweetened beverages (SSBs), sucrose intake (sugary 
juices, baby formula, snacks, or candies) between meals or free sugar (added 
sugars in food or drinks) consumption before bedtime were found to be 
associated with the increasing risk of dental caries (Do, Ha, & Spencer, 2015; 
Goodwin et al., 2017; Nunes et al., 2012). On the contrary, two local studies did 
not find any association between frequency of sugary food and drink 
consumption with caries (Kaur et al., 2015; Zahara et al., 2010). Since there are 
a variety of dietary practices in different ethnic groups in Malaysia, there is a 
need to examine the associations of sugary food, drinks or snack intake and 
dental caries among pre-schoolers. 
 
 
Obesity and caries are health problems that exist concurrently in many 
populations, mostly due to common risk factors, including consumption of food 
with high calorie, increased stress, and low socioeconomic status (Chi, Luu, & 
Chu, 2017). The findings on the associaiton between BMI and dental caries are 
still inconslusive as some of the studies found positive association (Alm et al., 
2011; Docimo et al., 2014; Pikramenou, Dimitraki, Zoumpoulakis, Verykouki, & 
Kotsanos, 2016) while other studies found negative association (Alkarimi, Watt, 
Pikhart, Sheiham, & Tsakos, 2014; Dimaisip-Nabuab et al., 2018; Norberg, 
Hallström Stalin, Matsson, Thorngren-Jerneck, & Klingberg, 2012).  However, 
some studies have found insignificant findings (Kaur et al., 2015; Ruhaya et al., 
2012; Yen & Hu, 2013). As a developing country facing double burden of 
malnutrition, a study that determining the relationship between BMI and dental 
caries among pre-schoolers is very much needed. 
 
 
Understanding the salivary environment is critical in achieving long-term oral 
health of children. Oral hygiene such as saliva pH and visible plaque may affect 
dental caries (Animireddy et al., 2014; Tanner et al., 2011; Zhou et al., 2011). 
Children with lower salivary pH (Animireddy et al., 2014; El-Kwatehy & Youssef, 
2016; Makawi, El-masry, & El-din, 2017) and more visible plaque (Parisotto et 
al., 2015; Tanner et al., 2011; Zhou et al., 2011) were found to have higher 
prevalence of dental caries. Nevertheless, null findings regarding pH were 
shown in other studies (Normastura, Norhayani, Azizah, & Mohd Khairi, 2013; 
Nunes et al., 2012; Paglia et al., 2016). As oral hygiene could be possible early 
indicator of dental caries and there was lack of study in oral hygiene among 
Malaysian pre-schoolers, these suggest the needs to include these variables in 
this study.  
 
 
In general, it is crucial to determine risk factors of dental caries in primary teeth 
among Malaysian children as limited local studies have been conducted. The 
Oral Health Division, Malaysia has been advocating local researchers to identify 
predictors of dental caries in children (Oral Health Division, 2008). Additionally, 
diet, nutrition and dental caries are linked but very few studies investigated this 
link. Hence, this study aimed to determine the associations between parental 
factors and child factors with dental caries in primary teeth among pre-schoolers 
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in Seremban, Negeri Sembilan, Malaysia. There are a few research questions to 
be addressed in this study: 
 

1) What is the prevalence of dental caries in primary teeth among pre-
schoolers in Tabika Perpaduan at Seremban? 

2) Are parental factors and child factors associated with dental caries 
in primary teeth among pre-schoolers in Tabika Perpaduan at 
Seremban? 
 

1.3 Significance of the Study  

Dental caries in primary teeth is a multifactorial disease. Different parental and 
child factors influence the development of this disease. The findings of this study 
could fill in the gap of knowledge, as there was limited study regarding dental 
caries in primary teeth in Malaysia. Moreover, multiple factors but not a single 
factor has been included in the current study to determine their associations with 
dental caries in primary teeth among pre-schoolers. Extensive understanding on 
the factors associated with dental caries in primary teeth of pre-schoolers is 
important in order to develop appropriate prevention strategies on dental caries 
as well as intervention programs on oral health. Furthermore, this study provides 
baseline data for future research related to dental caries in children. 
 
 
Findings of this study could help policy makers to develop targeted policy and 
guidelines for healthcare personnel and parents to improve oral health of 
children, and eventually decrease the prevalence and severity of dental caries 
among children. Healthcare personnel such as nutritionists, dietitians, dentists 
or any other authorities could also make use of the findings of this study to 
develop effective intervention programs for children and parents by educating 
them about proper oral health behaviours and healthy eating behaviours. As this 
study focused on parental factors, particularly feeding practices, oral health 
knowledge and attitude, dental care professionals and parents can work together 
to create an oral health care plan to improve and prevent the development of 
dental caries in primary teeth among children. 

 

1.4 Research Objectives 

1.4.1 General objective 

To determine the factors associated with dental caries in primary teeth among 
pre-schoolers in Tabika Perpaduan in Seremban. 
 

1.4.2 Specific objectives 

1) To examine parental factors (age, marital status, parental education 
level, monthly household income level, feeding practices, maternal oral 
health knowledge and attitudes) and child factors (sex, age, birth order, 
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birth weight, oral health behaviours, second-hand smoke exposure, 
dietary intake, growth status and oral hygiene) of pre-schoolers. 

2) To determine the prevalence of dental caries in primary teeth among 
pre-schoolers. 

3) To determine the associations of parental factors and child factors with 
dental caries in primary teeth among pre-schoolers. 

4) To determine the contributions of parental and child factors toward 
dental caries in primary teeth among pre-schoolers. 
 

1.5 Research Hypotheses 

1) There are significant associations of parental factors and child factors 
with dental caries in primary teeth among pre-schoolers in Tabika 
Perpaduan in Seremban. 

2) There are significant contributions of parental factors and child factors 
toward dental caries in primary teeth among pre-schoolers in Tabika 
Perpaduan in Seremban. 
 

1.6 Conceptual Framework 

As shown in Figure 1.1, dental caries in primary teeth is the dependent variable 
while parental factors and child factors are the independent variables of this 
study. 
 
 
Several studies have found that being a female, older age, being first-born or 
lower parental education level were associated with higher prevalence of dental 
caries among children (Hong et al., 2014; Kaur et al., 2015; Kumarihamy et al., 
2011; Yen & Hu, 2013). There are more children experienced caries when their 
mothers practiced improper feeding practices, such as prolonged breastfeeding 
(more than 24 months), nocturnal breast- or bottle-feeding (Nakayama & Mori, 
2015; Slabšinskienė et al., 2010; Wong et al., 2017). Mothers with poor oral 
health knowledge and attitude were more likely to have children with dental 
caries (Bennadi et al., 2014; Li et al., 2011).  
 
 
Childen who did not did not follow recommendations of oral health practices, 
such as shorter time of teeth brushing, did not start tooth brushing after eruption 
of first teeth, older age of commencing tooth brushing, had higher risk of dental 
caries (Kaur et al., 2015; Kowash et al., 2017; Li et al., 2011; Slabšinskienė et 
al., 2010). Moreover, second-hand smoke exposure was found to increase the 
risk of dental caries among children (Mattheus et al., 2017; Watanabe et al., 
2014). Furthermore, dietary intake such as frequent consumption of sugar-
sweetened beverages and sucrose intake between meals found to increase the 
risk of dental caries (Do et al., 2015; Hong et al., 2014; Nunes et al., 2012). 
Palacios et al. (2010) found that higher intake of total carbohydrates, total sugar, 
sucrose, fructose and inositol were associated with higher odds of caries. 
Furthermore, Parisotto et al. (2010) also showed that pre-schoolers who 
exposed to sugar for more than six times daily had higher risk of caries in primary 
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teeth. On the other hand, Chopra et al. (2015) stated that children who were 
underweight, overweight and obese had higher risk of developing caries in 
comparison with normal weight children. Low pH of saliva and high plaque index 
were found to increased risk of dental caries among children (Animireddy et al., 
2014; Tanner et al., 2011; Zhou et al., 2011).  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.1: Conceptual framework of this study

Dental caries in 
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