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Abstract

Background: Dental caries (decay) is an international public health challenge, especially amongst young children.
Early Childhood Caries is a rapidly progressing disease leading to severe pain, anxiety, sepsis and sleep loss, and is
a major health problem particularly for disadvantaged populations. There is currently a lack of research exploring
the interactions between risk and protective factors in the development of early childhood caries, in particular the
effects of infant feeding practises.

Methods/Design: This is an observational cohort study and involves the recruitment of a birth cohort from
disadvantaged communities in South Western Sydney. Mothers will be invited to join the study soon after the
birth of their child at the time of the first home visit by Child and Family Health Nurses. Data on feeding practices
and dental health behaviours will be gathered utilizing a telephone interview at 4, 8 and 12 months, and
thereafter at 6 monthly intervals until the child is aged 5 years. Information collected will include a) initiation and
duration of breastfeeding, b) introduction of solid food, c) intake of cariogenic and non-cariogenic foods, d)
fluoride exposure, and e) oral hygiene practices. Children will have a dental and anthropometric examination at 2
and 5 years of age and the main outcome measures will be oral health quality of life, caries prevalence and caries
incidence.

Discussion: This study will provide evidence of the association of early childhood feeding practices and the oral
health of preschool children. In addition, information will be collected on breastfeeding practices and the oral
health concerns of mothers living in disadvantaged areas in South Western Sydney.

Background
Dental caries (decay) is one of the most prevalent
chronic childhood diseases worldwide and is a major
problem both from a population health perspective and
for individual families who have to deal with a young
child suffering from toothache [1-3]. In 1996, 39 percent
of Australian 6 year-old children had dental caries [4,5],
and since that time caries experience in Australian chil-
dren in all States and Territories has increased [5,6].
The 2002 Child Dental Health Survey of Australia
reported that 45 percent of 5-year-olds had one or more
decayed or missing teeth and 10 percent of those

children examined were found to have more than seven
decayed teeth [7]. Local data from the Centre for Oral
Health Strategy (NSW Health) indicates that despite
water fluoridation, dental caries is a major public health
problem particularly in disadvantaged areas. For exam-
ple, 40 percent of the 5-6-year-olds [8] surveyed in the
Sydney South West Area Health Service (SSWAHS) had
up to 5 missing or decayed teeth- a huge burden of dis-
ease, when one considers there are only 20 baby teeth
in the whole mouth.
The problem is not unique to Australia. In the United

Kingdom successive national child dental health surveys
have shown little change in caries prevalence in five-
year-old children over the last 20 years [9]. Data from
the United States of America tells a similar story; from
1988-1994 and 1999-2002 there was no change in the
prevalence of dental caries among children aged 2-11
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years [10]. These trends in oral health are important in
dispelling the myth that oral health problems are largely
solved and that future investments in dental care and
health promotion are not warranted. For example, Early
Childhood Caries (ECC) in children aged less than 71
months is a rapidly progressing disease leading to child-
hood distress [11], repeat prescriptions of antibiotics
[12], severe pain, sepsis, and sleep loss [13].
Many dental services are overwhelmed with preschool

children with severe dental problems who for many, as
they are young and uncooperative, treatment under
General Anaesthesia (GA) is the only viable option to
ensure painful teeth are removed [14]. Hospitalisation
rates for the removal or restoration of decayed teeth
among New South Wales (NSW) children under 5 years
has increased by 90 percent between 1989 and 2007
[15]. As a consequence of the need for GA the waiting
lists are long (over 1 year) and the cost per case in
Australia is AU$2011 [16]. In the year 2006-2007, 1720
children aged between 0-4 years received dental treat-
ment under GA at a cost of approximately 3.5 million
Australian dollars, excluding the preliminary out-patient
costs [17]. These data highlight the fact that dental caries
is the most costly diet related chronic disease [18] ahead
of coronary artery disease, overweight and/or obesity,
hypertension and diabetes. This places a huge financial
burden on the hospital services and the long waiting lists
cause considerable distress to both parents and young
children.
Australia’s National Oral Health Plan [19] highlighted

this anomaly and called for more evidence based
research into the prevention of dental disease; especially
in younger children, as those with caries in the early
years are more likely to have compromised adult teeth
and will consume even more treatment resources later
in life. Estimates from the United States, which has a
similar privately funded dental system to Australia, indi-
cate that the overall cost of restoring a permanent tooth
is approximately US$ 1811 over a person’s lifetime [20].
Fisher-Owens et al [21] reviewed the research evi-

dence on early childhood caries in some detail, and they
suggested that disease initiation depended on an interac-
tion between family and community factors. In addition,
it has been reported that early colonization of Strepto-
coccus Mutans, plaque accumulation, and behavioural
habits are strongly associated with ECC [22]. However,
the effect of some feeding practices such as breast-feed-
ing on the development of dental caries remains unclear
and further research is needed. Furthermore, the rela-
tionship between overweight and/or obesity and ECC is
ambiguous [23].
While the scientific basis of the messages to promote

breastfeeding for general health are well accepted,
there appears to be a clinical consensus amongst

dental practitioners that prolonged and nocturnal
breastfeeding is associated with an increased risk of
ECC. However, the evidence for such an association of
is limited and inconsistent, and is based primarily on
cross-sectional studies relying on retrospective recall of
infant feeding practices [24-28]. Furthermore, these
studies and subsequent longitudinal studies have failed
to adequately measure and control for confounding
variables in their study design such as dental hygiene
practices, fluoride usage and dietary factors, including
as the intake of sugar-based foods or beverages and
non-cariogenic foods such as milk and dairy products.
A systematic review assessing the relationship between
obesity and dental caries concluded that there is
limited evidence on this public health issue and
well-designed longitudinal studies are required to
demonstrate the relationship [23]. In addition, there
have been no longitudinal studies on an Australian
child population assessing the relationship between
obesity, breastfeeding and ECC.
Our proposed longitudinal cohort study will assess

whether there is an association of obesity and early
childhood feeding practices with dental caries in pre-
school children after controlling for confounding vari-
ables such as fluoride use, sugar consumption and the
intake of non-cariogenic food.

Methods/Design
This cohort study is based in South Western Sydney to
gather information on early childhood feeding practices
and will assess their relationship to Early Childhood
Caries (see Figure 1).
The aims of this longitudinal study are to:

1. Determine the association of breastfeeding and
oral health of preschool children living in disadvan-
taged areas of NSW.
2. Identify the strength of association between ECC
and putative risk and protective factors including
socio-demographic influences, environmental (fluor-
ide exposure) and behavioural factors (such as feed-
ing and oral hygiene practices).
3. Identify the association between obesity and den-
tal caries.
4. Quantify the longitudinal relationship between
these factors on the progression of ECC from age 2
to 5 years

The specific hypotheses to be tested in the longitudi-
nal study are:

1. Breastfeeding is associated with a lower number of
white spot lesions and reduced decayed, missing and
filled teeth (dmft) at 2 and 5 years of age.
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2. Lower exposure to fluoride (water or toothpaste)
is associated with higher rates of white spot lesions
and decayed, missing and filled teeth at 2 and
5 years of age.
3. Poor health behaviours (such as frequent con-
sumption of sweetened beverages, infrequent oral
hygiene practices, night time bottle feeding) will be
associated with higher rates of white spot lesions,

decayed, missing and filled teeth at 2 and 5 years
of age.
4. Children who are overweight or obese will have
higher rates of white spot lesions and decayed, miss-
ing and filled teeth at 2 and 5 years of age.

Ethical approval to conduct this study has been granted
by the Research Ethics Review Committees of the Sydney

Child and Family Health Nurses visit mothers at home for first post birth check.   
and take consent 

 

Enrolled in the study 

Agree 

Phone interview when child is 4 months 

Phone interview, sipper cup, advice leaflet and birthday card 
at 12 months  

Teething ring and an advice leaflet at 6 months 

Disagree 

Do not participate in the study 

Phone interview when child is 8 months 

Phone interview, 3 tubes toothpaste, toothbrush, advice leaflet  
at 18 months  

Clinical examination at age 2 years 

Phone interview, 3 tubes toothpaste, toothbrush, advice leaflet 
at 30, 36, 42, 48, 54, 60 months 

Clinical examination at age 5 years 

Figure 1 Flow diagram of the recruitment strategy for the cohort study and data collection procedures.
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South West Area Health Service - RPAH Zone (ID num-
ber X08-0115) and the University of Sydney.

Sampling design and recruitment
Sydney South West Area Health Service (SSWAHS)
covers a number of locations where the population is
socially disadvantaged. The children will be recruited
from SSWAHS, soon after birth, when the Child and
Family Health Nurses undertake the first home visit as
this is the primary point of health professional contact
for newborn children and their careers/parents [29].
The nurse unit managers (personal communication
2009) report that 95 percent of the mothers are seen for
a post birth visit. The nurses in SSWAHS are concerned
that dental disease is a serious problem which impinges
on their working lives and wish to collaborate with this
study. Pilot study data showed that gaining the informed
consent at this time is an efficient way of recruiting
mothers with young children.

Eligibility
All children will be eligible to participate however, at
the statistical analysis stage participants will be excluded
from the study if there is presence of physical or intel-
lectual disability in a child which is likely to influence
dietary behaviours, hygiene practices and physical activ-
ity. Interpreter services will be arranged for non-English
speaking parents and language appropriate written
materials will be provided

Sample Size
We calculated the minimal sample size required to
achieve the aim 1, the most sensitive aim. In the Sydney
South West Area approximately 40 percent of children
aged 5 years have experienced caries [8]. It is anticipated
that different feeding patterns would be associated with
15 percent change in caries experience at age 5 years.
Sample size was calculated to a power of 90 percent and
alpha of 0.05 (two-tail). A sample size of 560 children is
required in this longitudinal study for dental examina-
tions at 2 and 5 years. To accommodate for a 50 per-
cent dropout over 5 years, the sample size has been
increased to 900, and this mirrors other cohort studies
[30,31]. This sample size would be adequate to achieve
other aims with statistical power over 90 percent.

Quantitative Data collection
At age 4, 8, 12, 18, 24, 30, 36, 42, 48, 54 and 60 months,
a research assistant will call the families to update their
socio-demographics details, complete an interview on
feeding habits and oral hygiene practices. Selected ques-
tions from the first and second Perth Infant Feeding
Studies [30,31] on childhood feeding patterns will be
used to identify infant feeding practices. These include

questions on duration and exclusivity of breastfeeding,
duration of formula feeding and age of introduction of
complementary foods (i.e. solids and non-milk bev-
erages). In addition, questions related to nocturnal milk
feeding have been added and a short food frequency
questionnaire has been developed and tested to assess
the intake of non-milk extrinsic sugars (cariogenic
foods) [32] and dairy products (non-cariogenic foods)
[33]. In addition, a validated early childhood oral health
impact scale will be used at age 2 and 5 years to evalu-
ate oral health related quality of life [34] (see Table 1).
Care will be taken not to motivate a mother towards a
specific feeding method or provide her with information
on oral hygiene through telephone interviews.

Sample Retention Programme
At age six months a teething ring will be posted to all
families together with language appropriate written
advice on coping with the eruption of the baby teeth.
Information on not adding sugar to milk formula will be
provided and avoiding continuous use of a bottle as a
comforter will be stressed. At twelve months a second
leaflet prepared by NSW Health, advocating the use of
sipper cups, will be sent to all the families, together with
a birthday card. At 18 months, and thereafter at six
monthly intervals until 5 years of age, all participants will
receive child strength fluoride toothpaste, a toothbrush
and dental advice leaflets. An annual birthday card for
the children will be used to maintain interest in the study
and minimise attrition. The products and leaflets were
recommended by Nurse Unit Managers as one way of
maintaining interest in the project. In addition, providing
postal information on oral health will make the informa-
tion available to the entire sample than to provide to par-
ticular at-risk families. If further funding is available
other incentives may be used to reduce the dropout rate.

Qualitative Data collection
Ten percent of randomly selected families, according to
their first language, will be invited to complete an in
depth semi-structured interview at their home when the
child is one year old. All the interviews will be con-
ducted by an experienced language appropriate
researcher in qualitative research and will be tape-
recorded. The focus of the interviews will be on issues
around the child’s feeding experiences.

Outcomes measures
The proposed primary and secondary outcome measures
at age 2 years and 5 years are shown in Table 2.

Clinical Examination
All children will be offered a free dental check up at 2
and 5 years. The primary outcome measure is the extent
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of dental caries and presence of oral debris on the pri-
mary teeth when the child is 2 and 5 years old. Teeth
will be examined in order by quadrant (maxillary right,
maxillary left, mandibular left, mandibular right) and
surface (distal, occlusal, mesial, buccal and lingual). Cri-
teria for caries examination will include cavitated (d2-
d3) lesions, which require a demonstrable loss of enamel
structure on visual examination or softness at the base
of lesion on probing with a ball ended explorer; and
non-cavitated (d1) lesions, characterized by an area of
distinct chalky white enamel on a smooth tooth surface
or adjacent to a pit or a fissure with no loss of enamel
[35,36] (see Table 3). White spot lesions show early

evidence of dental caries. Oral debris will be assessed by
visual examination and if needed confirmed by wiping
with a gauze (see Table 4). The examinations will be
undertaken by trained and calibrated dental therapists.
Repeat examinations will record intra examiner reprodu-
cibility and a gold standard examiner will be used to
monitor inter examiner variation.
Dental Assistants will be trained in anthropometric

techniques to collect height, weight and waist measure-
ments of the children at ages 2 and 5 years.

Quantitative Data Analysis
Analysis will be conducted at the individual level using
SAS version 9. Variations in dental caries experience
indices (dmfs, dmft) will be analysed in relation to the
following independent variables: duration, frequency and
exclusivity of breastfeeding and nocturnal milk feeding
patterns (frequency and type of milk i.e. breast milk or
formula), and Body Mass Index (BMI). BMI will be cal-
culated as weight (kg)/height (meters) squared and chil-
dren at age 2 and 5 years will be classified as not
overweight or obese, overweight or obese, based on the
International Obesity Taskforce recommended age-stan-
dardised BMI cut points [37]. These will be adjusted for
other dietary factors such as cariogenic and non-
cariogenic foods, fluoride use and socio-demographic
factors. The prevalence rate ratios at age 2 and 5 years
and their 95% confidence intervals (CI) will be calcu-
lated and will be used to evaluate their corresponding
incidence rates. The effects of the independent variables

Table 1 The Early Childhood Oral Health Impact Scale (ECOHIS)34

Problems with the teeth, mouth or jaws and their treatment can affect the well-being and everyday lives of children and their families. For each of
the following questions please circle the number next to the response that best describes your child’s experiences or your own. Consider the child’s
entire life from birth until now when answering each question. If a question does not apply, check ‘Never’

Response options: 1. Never, 2. Hardly ever, 3. Occasionally, 4. Often, 5. Very often and 6. Don’t know.

Child Impacts

How often has your child had pain in the teeth, mouth or jaws?

How often has your child ....because of dental problems or dental treatments?

had difficulty drinking hot or cold beverages

had difficulty eating some foods

had difficulty pronouncing any words

missed preschool, daycare or school

had trouble sleeping

been irritable or frustrated

avoided smiling or laughing

avoided talking

Family Impacts

How often have you or another family member member......because of your child’s dental problems or treatments?

been upset

felt guilty

taken time off from work

How often has your child had dental problems or dental treatments that had a finacial impact on your family?

Table 2 Outcome measures for the cohort study

Phase One : Initial phase (0
to 2 years)

Phase Two: Follow up phase (3-5
years)

Primary Measures

Dental caries prevalence at
age 2 years

Dental caries prevalence at age 5
years

Oral health related quality of
life

Dental caries incidence from age 2 to
5 years

Oral debris Oral health related quality of life

Oral debris

Secondary Measures

Mothers knowledge/attitude
on breastfeeding

Parental knowledge/attitude on
preschool child oral health

Mothers experiences on
breastfeeding

Parental opinions on the sample
retention programme

Parental opinions on the
leaflets
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on caries prevalence and incidence will be quantified
through logistic regression analyses.
Potential risk factors associated with the development

of caries from age 2 to 5 years will be assessed by inci-
dence density ratio and odds ratios through logistic
regression analyses [38-40].
Associations between the measures of oral health sta-

tus (dmft, dmfs) at ages 2 and 5 years and the yearly
responses to the early childhood oral health impact
scale will be explored by correlation analysis.

Qualitative Data Analysis
The interviews will be transcribed and entered in and
analyzed with the assistance of NVivo 9.0 qualitative
analysis software. Content analysis as recommended for
qualitative descriptive studies will be used [41]. Two
research team members will review each transcript and
assign codes to meaningful units of data (such as sen-
tences, phrases), and then compare and reach a consen-
sus and these will be used to illustrate themes.

Discussion
Prevention and management of Early Childhood Caries
(ECC) should begin early in life, as this public health pro-
blem is evident in children as young as 2 years of age. To
date, there are no longitudinal studies in Australia on the
association of breastfeeding, obesity and the oral health
of preschool children. This study will provide robust evi-
dence on infant feeding practices (exclusive breastfeed-
ing, breastfeeding duration and nocturnal breastfeeding)
and BMI and its relationship to oral health of young chil-
dren. It will also provide useful information on potential
predictors for dental caries in young children.

Repeated interaction with the caregivers on the tele-
phone and the provision of advice and products may
influence oral health behaviours. However, the success
rates for many health promotion programs are low, and
those that are successful usually have sustained inter-
ventions with considerable follow up. We are therefore
assuming our intervention to maintain interest in the
cohort study may have some effect, but will not have a
major impact on behaviour influence. In addition, we
will compare caries rates of our study population with
that of state-wide data.
The strengths of this study include an innovative

socio-ecological approach; utilization of a postal delivery
of free products to minimize attrition; collection of
longitudinal data to monitor feeding patterns and pre-
pare explanatory models to link them with dental caries;
and the focus on disadvantaged families for whom pre-
vention programmes are a public health priority.
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Table 3 Classification and codes used for dental caries examinations36

Non-cavitated (d1) Lesions Cavitated (d2-3) Lesions

Smooth surfaces

Appearance/Colour Chalky white Chalky white with darker center

Surface Intact Cavitated - definite loss of tooth structure

Tactile Normal (tactile exam usually not necessary) Soft

Location Usually adjacent to soft tissue margin Usually adjacent to soft tissue margin

Pits and Fissures

Appearance/Colour May be lightly stained, or have chalky white Oftens stained light to dark brown and

area adjacent to pit or fissure often with chalky white area adjacent

Surface Intact Cavitated - definite loss of tooth structure

Tactile Normal Soft

Undermining Not present Often evident

Table 4 Classification and codes used for oral debris
examination

Assessment Code Explanation

Debris index 0 Absence of debris/plaque

1 Plaque/debris visible

Arora et al. BMC Public Health 2011, 11:28
http://www.biomedcentral.com/1471-2458/11/28

Page 6 of 7



Competing interests
The authors declare that they have no competing interests.

Received: 25 August 2010 Accepted: 12 January 2011
Published: 12 January 2011

References
1. Chu CH, Fung DSH, Lo ECM: Dental caries status of preschool children in

Hong Kong. Br Dent J 1999, 187:616-620.
2. US Department of Health and Human Services: Oral Health in America. A

Report of the Surgeon General Rockville: US Department of Health and
Human Services; 2000.

3. Stecksén-Blicks C, Sunnegårdh K, Borssén E: Caries experience and
background factors in 4-year-old children: time trends 1967-2002. Caries
Res 2004, 38:149-155.

4. Armfield JM, Roberts-Thomson KF, Spencer AJ: The Child Dental Health
Survey, Australia 1996. AIHW Cat. No. DEN 47 Adelaide: The University of
Adelaide (AIHW Dental Statistics and Research Unit Series No. 20); 1999.

5. Armfield JM, Robert-Thomson KF, Spencer AJ: The Child Dental Health
Survey, Australia, 1999: Trends across the 1990’s. AIHW Cat. No. DEN 95
Adelaide: The University of Adelaide (AIWH Dental Statistics and Research
Series No.27); 2003.

6. Armfield JM, Spencer AJ: Quarter of a century of change: caries
experience in Australian children, 1977-2002. Aust Dent J 2002,
53:151-159.

7. Armfield JM, Slade GD, Spencer AJ: Water fluoridation and children’s oral
health. The Child Dental Health Survey, Australia, 2002. AIHW Cat. No. DEN
170 Adelaide: The University of Adelaide (AIHW Dental Statistics and
Research Series No.36); 2007.

8. Phelan C, Byun R, Skinner JC, Blinkhorn AS: Child Dental Health Survey
2007: a snapshot of the oral health status of primary school-aged
children in NSW. NSW Public Health Bull 2009, 20:40-45.

9. Lader D, Chadwick B, Chestnutt1 , Harker R, Morris J, Nuttal N, Pitts N,
Steele J, White D: Children’s Dental Health in the United Kingdom, 2003
London: Office for National statistics; 2004.

10. Beltran-Aguilar ED, Barker LK, Canto MT, Dye BA, Gooch BF, Griffin SO,
Hyman J, Jaramillo F, Kingman A, Nowjack-Raymer R, Selwitz RH:
Surveillance for dental caries, dental sealants, tooth retention,
edentulism and enamel fluorosis - United States, 1981-94 and 1999-
2002. MMWR Surveill Summ 2005, 54:1-43.

11. National Maternal and Child Health Oral Health Resources Centre, University
Georgetown: Oral Health and learning: when children’s health suffers, so does
their ability to learn Washington DC: Georgetown University; 2003.

12. North S, Davidson LE, Blinkhorn AS, Mackie IC: The effects of a long wait
for children’s dental general anaesthesia. Int J Paed Dent 2007,
17:105-109.

13. Shepherd MA, Nadanovsky P, Sheiham A: The prevalence and impact of
dental pain in 8-year old school children in Harrow, England. Br Dent J
1999, 187:38-41.

14. Bridgman CM, Ashby D, Holloway PJ: An investigation of the effects on
children of tooth extraction under general anaesthesia in general dental
practice. Br Dent J 1999, 186:245-247.

15. Population Health Division: The health of the people of New South Wales -
Report of the Chief Health Officer Sydney: NSW Department of Health; 2008.

16. Australian Government Department of Health and Ageing National Hospital
Cost Data Collection, Cost Report Round 7 (2002-2003): National Hospital
Cost Data Collection, Cost Report Round 7 (2002-2003) Canberra:
Commonwealth Department of Health and Ageing; 2004.

17. NSW Health Policy Directive: Early Childhood Oral Health (ECOH) program
NSW: The role of the Public Oral Health Services Sydney: NSW Department of
Health; 2008 [http://www.health.nsw.gov.au/policies], (Accessed 15 August
2010).

18. Australian Institute of Health and Welfare: Australia’s health 1998: The sixth
biennial health report of the Australian Institute of Health and Welfare
Canberra: Australian Institute of Health and Welfare; 1998.

19. Australian Health Ministers Conference: Healthy mouths, healthy lives.
Australia’s National Oral Health Plan 2004-2013 Adelaide: South Australian
Department of Health; 2004.

20. Anderson MH: Current concepts of Dental Caries and its prevention. Oper
Dent 2001, 6:11-18.

21. Fisher-Owens SA, Gansky S, Platt L, Weintraub J, Soobader M, Bramlett M,
Newacheck P: Influences on Children’s Oral Health: a conceptual model.
Pediatrics 2007, 120:e510-e520.

22. Harris R, Nicoll A, Adair P, Pine C: Risk factors for dental caries in young
children: a systematic review of the literature. Community Dent Health
2004, 21:71-85.

23. Kantovitz KR, Pascon FM, Rontani RM, Gavião MB: Obesity and dental
caries - A systematic review. Oral Health Prev Dent 2006, 4:137-144.

24. Mohebbi SZ, Virtanen JI, Vahid-Golpayegani M, Vehkalahti MM: Feeding
habits as determinants of early childhood caries in a population where
prolonged breastfeeding is the norm. Community Dent Oral Epidemiol
2008, 36:363-369.

25. Iida H, Auinger P, Billings RJ, Weitzman M: Association between infant
breastfeeding and early childhood caries in the United States. Pediatrics
2007, 120:e944-952.

26. Van Palenstein Helderman W, Soe W, Van’t Hof M: Risk factors of early
childhood caries in a South East Asian Population. J Dent Res 2006,
85:85-88.

27. Thitasomakul S, Piwat S, Thearmontree A, Chankanka O,
Pithpornchaiyakul W, Madyusoh S: Risks for early childhood caries
analyzed by negative binomial models. J Dent Res 2009, 88:137-141.

28. Schluter PJ, Durward C, Cartwright S, Paterson J: Maternal self-report of
oral health in 4-year-old Pacific children from South Auckland, New
Zealand: findings from the Pacific Islands Families Study. J Pub Health
Dent 2007, 67:69-77.

29. Goldfield SR, Wright M, Oberklaid F: Parents, infants and health care:
utilization of health services in the first 12 months of life. J Paediatr Child
Health 2003, 39:249-253.

30. Scott JA, Binns CW, Aroni RA: Breast-feeding in Perth: recent trends. Aust
NZ J Public Health 1996, 20:210-211.

31. Scott J, Binns C, Oddy W, Graham K: Predictors of breastfeeding duration:
evidence from a cohort study. Pediatrics 2006, 17:e646-e655.

32. Burt BA, Pai S: Sugar consumption and caries risk: A systematic review. J
Dent Educ 2001, 65:1017-1023.

33. World Health Organisation: Diet, nutrition and the prevention of chronic
disease: report from a joint WHO/FAO Expert Consultation, World Health
Organization Geneva: World Health Organisation; 2002.

34. Pahel BT, Rozier RG, Slade GD: Parental perceptions of children’s oral
health: The Early Childhood Oral Health Impact Scale. Health Qual Life
Outcomes 2007, 5:6.

35. Warren JJ, Weber-Gasparoni K, Marshall TA, Drake DR, Dehkordi-Vakil F,
Dawson DV, Tharp KM: A longitudinal study of dental caries risk among very
young low SES children. Community Dent Oral Epidemiol 2009, 37:116-122.

36. Warren JJ, Levy SM, Kanellis MJ: Dental caries in the primary dentition:
assessing prevalence of cavitated and non-cavitated lesions. J Public
Health Dent 2002, 62:109-114.

37. Cole TJ, Bellizzi MC, Flegal KM, Deitz WH: Establishing a standard
definition of child overweight and obesity worldwide: International
survey. BMJ 2000, 320:1-6.

38. Woolson RF, Clarke WR: Statistical Methods for the Analysis of Biomedical
Data New York: John Wiley and Sons Inc; 2002.

39. Kleinbaum DG, Kupper LL, Morgenstern H: Epidemiologic Research Principles
and Quantitative Methods New York: John Wiley and Sons Inc; 1982.

40. Hosmer DW, Lemeshow S: Applied Logistic Regression New York: John Wiley
and Sons Inc; 2000.

41. Sandelowski M: Whatever happened to qualitative description? Res Nurs
Health 2000, 23:334-340.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/28/prepub

doi:10.1186/1471-2458-11-28
Cite this article as: Arora et al.: Early childhood feeding practices and
dental caries in preschool children: a multi-centre birth cohort study.
BMC Public Health 2011 11:28.

Arora et al. BMC Public Health 2011, 11:28
http://www.biomedcentral.com/1471-2458/11/28

Page 7 of 7

http://www.ncbi.nlm.nih.gov/pubmed/16163284?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16163284?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14767172?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14767172?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16121123?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16121123?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16121123?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10452189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10452189?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10205973?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10205973?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10205973?dopt=Abstract
http://www.health.nsw.gov.au/policies
http://www.ncbi.nlm.nih.gov/pubmed/17766495?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15072476?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15072476?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16813143?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16813143?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19145723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19145723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19145723?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17908749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17908749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16373687?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19278984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19278984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12755928?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12755928?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11699972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17263880?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17263880?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19046332?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19046332?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11989205?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11989205?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10617503?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10617503?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10617503?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10940958?dopt=Abstract
http://www.biomedcentral.com/1471-2458/11/28/prepub

	Abstract
	Background
	Methods/Design
	Discussion

	Background
	Methods/Design
	Sampling design and recruitment
	Eligibility
	Sample Size
	Quantitative Data collection
	Sample Retention Programme
	Qualitative Data collection
	Outcomes measures
	Clinical Examination
	Quantitative Data Analysis
	Qualitative Data Analysis

	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

