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Early Childhood Caries (ECC) is the most common, preventable disease of childhood. It can affect children’s health and wellbeing and
children from migrant families may be at greater risk of developing ECC. Objective: To describe ECC in children from migrant families,
and explore possible influences. Basic research design: Cross-sectional analysis of caries data collected as baseline data for an oral health
promotion study. Participants: The analysis sample included 630 1-4 year-old children clustered within 481 Iraqi, Lebanese and Pakistani
families in Melbourne, Australia. Method: Child participants received a community-based visual dental examination. Parents completed a
self-administered questionnaire on demographics, ethnicity, and oral health knowledge, behaviour and attitudes. Main outcome measure:
Child caries experience. Bivariate associations between oral health behaviours and ethnicity were tested for significance using chi-square.
Multivariate logistic regression analyses were performed to identify associations with ECC, adjusting for demographic variables and ac-
counting for clustering by family. Results: Overall, 34% of children in the sample experienced caries (both non-cavitated and cavitated).
For all caries lesions, parent’ length of residence in Australia, consumption of sweet drinks and parental education remained as independent
predictors of child caries experience. Adding sugar to drinks was an additional risk factor for cavitation. Ethnicity was associated with
some individual oral health behaviours suggesting cultural influences on health, however the relationship was not independent of other
predictors.  Conclusion: Culturally competent oral health promotion interventions should aim to support migrant families with young
children, and focus on reducing sweet drink consumption.
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Introduction wak, a traditional chewing/brushing stick for cleaning teeth
is common across many countries and in many cultures. It
is used mostly by Muslim adults although it is occasionally
adopted early by children. Conversely, practices associated

Early Childhood Caries (ECC) is the most common, pre-
ventable disease of childhood affecting children’s health,
wellbeing and development (Gussy e .al., 2006). Recent with particular ethnic groups such as settling babies to sleep
studies from the USA and the UK indicate that there are while sipping milk/sweet substances is associated with
significant associations between social disadvantage, ethnic- increased risk of ECC (Shiboski et al., 2003).

ity/race and poorer child oral health outcomes (Marcenes
et al., 2013).

A recent review of the international literature reported
clear indications that migrant children had worse oral health
outcomes compared with their host-country counterparts
(Riggs et al., 2014b). There is limited research available in
relation to cultural influences on oral health and health care
(Riggs et al., 2014b). However, new knowledge is emerging
about traditional methods of oral health care, sociocultural
differences in oral health knowledge, beliefs and practices,
and access to dental services (Riggs ef al., 2012; 2014a).
The extent to which cultural influences may contribute to
or reduce ECC risk is unclear. For example, use of the mis-

The degree to which sociocultural differences in oral health
knowledge, practices and service use is mediated by length
of time in the host country and/or by acculturation has not
been clearly established. However, there is some evidence to
suggest that increased length of residence in the host country
may be associated with reduced risk of caries in children
(Maserejian et al., 2008). Higher acculturation, a measure
of the extent to which individuals adapt to and become
integrated into a new cultural setting, including language
proficiency, has also been shown in adults to be associated
with fewer teeth affected by caries and increased oral health
knowledge and use of dental services (Marino et al., 2001).
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This seems to contradict the ‘healthy immigrant’ effect
which has been well established in public health research
in developed countries with a migration program, showing
new arrivals often have better health than their counterparts
in the host country, although this tends to deteriorate over
time (Australian Institute of Health and Welfare, 2000; Mc-
Donald and Kennedy, 2004). This evidence of better health
in migrants on arrival may arise from the health screening
requirements of migration programs and skilled migration
programs recruiting higher social class individuals from a
given population group. This is not part of the process for
refugee migration and therefore, the ‘healthy immigrant’
effect may be less evident in their case.

Currently, little is known about the risk factors for
poor oral health in young children from migrant back-
grounds. This paper presents a cross-sectional analysis
of child caries risk factor and clinical data for children
aged 1-4 years from three distinct migrant populations in
Melbourne, Australia. It aims to present patterns of ECC
in children from migrant families, and explore possible
influences on poor oral health.

Methods

The data were collected between March and September
2012 as baseline data for Teeth Tales, an exploratory
trial implementing a community-based child oral health
promotion intervention for Australian families from mi-
grant backgrounds (Gibbs et al., 2014).

The target population for Teeth Tales were families
with children aged 1-4 years, self-identified as being
from Iraqi, Lebanese or Pakistani backgrounds residing
in metropolitan Melbourne, Australia. The selection of
these particular communities was based on factors such
as community dental profiles, community access points
and migration settlement data in the intervention site,
described in more detail elsewhere (Gibbs et al., 2014;
Riggs et al., 2014a).

Participants were recruited into the study by Teeth
Tales trained peer educators from their respective cultural
communities using purposive and snowball sampling
methods, which are known to be effective in recruit-
ing hard to reach populations (Thompson and Phillips,
2007). Families with young children were contacted by
peer educators using existing client databases, schools,
childcare centres, community and social networks and
invited to participate in the study. Study materials were
available in English, Arabic and Urdu.

Child participants aged 1-4 years received a dental
screening. This visual clinical examination was conducted
in a community setting, with the child’s head resting
on the dental practitioner’s lap while using a disposable
mouth mirror, head lamp and standard infection control
equipment. Dental caries was assessed using a modified
version (no drying of teeth) of the International Caries
Detection and Assessment System — ICDAS (Ismail et
al., 2007). Clinical data were recorded on paper odon-
tograms by a trained recorder and later entered into an
electronic database. Children identified with caries were
referred to the local public dental service for treatment.

Parents were invited to complete a structured self-
administered questionnaire, collecting information on child
and parent demographics, oral hygiene behaviour, dental

visiting behaviour, self-reported health measures, child
dietary practices and parent oral health knowledge, con-
fidence and attitudes. The analyses reported in this paper
draw on the demographic and child oral hygiene behaviours
and dietary practices components of the questionnaire.

A number of procedures were in place to ensure that
the study data were of the highest quality. A pilot study
provided the opportunity to test the data collection tools
prior to trial implementation. Several aspects of the imple-
mentation process were modified following the pilot. The
dental examiners were trained to use ICDAS and calibrated
against two senior clinicians (MG and HC) with discrep-
ancies settled by discussion. Inter-rater kappa coefficients
ranged from 0.63 to 0.70, which is considered to be a good
strength of agreement (Acock, 2012). Teeth and surfaces
were examined in a standard order. Headlamps used in the
dental examination process were from the same manufac-
turer and the batteries were changed periodically. All the
data recorders were trained in the recording. The collected
data were entered twice into electronic databases and data
entry errors were identified and corrected by examining
the data consistency across the two sets of data. To ensure
standardised reporting the STROBE statement was used
to guide the content of this paper (von Elm et al., 2007).

In data analysis, the main outcome variable was child
caries experience using the dmfs index derived from the
ICDAS scores, where a surface was coded as decayed at
the ICDAS decay code 1 or higher - both non-cavitated
and cavitated lesions (d,mfs) (Ismail ez al., 2007). We also
report a dmfs score using the more commonly used WHO
caries criteria (d,mfs), which captures caries at the level of
cavitation into dentine.

Potential predictor variables examined were participant
ethnicity, length of residence in Australia and preferred
language. For the purpose of this paper ethnicity refers to
cultural identification, which is fluid and may change over
time and encompasses shared origins or social background,
shared culture and traditions maintained between genera-
tions, common language and/or religious beliefs that lead to
a sense of identity (Australian Bureau of Statistics, 2011).
Self-definition of ethnicity is presently recommended for
health research (Australian Bureau of Statistics, 2011) and
for this study self-defined ethnic background, determined
through self-allocation to targeted recruitment sessions
conducted by our cultural partners, was used to classify
families into ethnic groups. Parent’s length of residence in
Australia was constructed from questions on parent’s country
of birth and year of arrival in Australia and was analysed
as a categorical variable in 5 year intervals with the final
category as over 15 years. If parents indicated they were
born in Australia they were allocated to a separate category
of ‘born in Australia’. Preferred language was analysed as
English versus non-English.

Other potential predictor variables included: child tooth
cleaning frequency, child tooth cleaning assistance, frequency
of consumption of tap water, cariogenic food and drinks,
adding sugar to child’s food and drink, and parental educa-
tion and healthcare card status (a card issued to individuals
or families who have been deemed economically vulnerable
by the Australian Government to allow access to subsidized
goods and services, particularly in relation to medical care).
Potential confounders included in analysis were: child age
and gender, and parent age and gender.
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The following categorical variables were collapsed for
analysis due to small numbers in some categories. The
five level variable ‘child’s tooth cleaning frequency’ was
collapsed into three levels, ‘never or few times per week’,
‘once a day’ and ‘more than once a day’. The variables
‘add sugar to child’s food and drink’ had categories
‘never’ combined with ‘rarely’ and ‘sometimes’ combined
with ‘always’. Parent education was re-categorised into
primary or less, secondary, trade and university levels.
The variables for the frequency of consumption of tap
water, cariogenic drinks and food were constructed on
a per week scale using the relevant frequency questions.
For example, the consumption frequency of cariogenic
drinks was constructed on a week scale from questions
on the frequency of consumption of flavoured milk, soft
drinks, cordials and diet soft drinks.

The outcome variable (child caries experience) was
dichotomised for this analysis into those children with and
without dental caries for both levels of caries experience
— dmfs (all caries lesions) and d,mfs (cavitated caries
lesions). The distribution of the outcome by potential
predictors was described using mean (SD), median (inter-
quartile range) and frequency (percent) where appropriate.

Bivariable associations between child oral health
behaviours and ethnicity were tested for significance us-
ing the chi-square test. Multivariable logistic regression
analyses were then performed to estimate the partially
adjusted odds ratios (odds of experiencing caries; 95%
Confidence Interval (CI)), adjusted for child gender, child
age, parent gender and parent age, for the association of
child caries experience with each of the potential risk
factors. Next, multivariable logistic regression, adjusted
for child gender, child age, parent gender and parent
age, and with simultaneous adjustment of each of the
potential predictors was conducted to explore the inde-
pendent effect of each potential predictor variable on
child caries experience (fully adjusted odds ratios). To
account for clustering by family, robust standard errors
were calculated for all logistic regression analyses. Data
were analysed using STATA v.12.1.

Ethical approval for the study was provided by
the University of Melbourne Human Research Ethics
Committee and the Department of Education and Early
Childhood Development Research Committee. The trial
was registered on the Australian New Zealand Clinical
Trials Registry (ACTRN12611000532909).

Results

The recruitment resulted in 521 families (697 children)
participating in the study. Of those children, 26 (4%) were
excluded due to missing questionnaire data, 20 (3%) were
excluded due to missing clinical data, and a further 21 (3%)
were excluded due to either missing child age or they did
not meet the age inclusion criterion of 1-4years. The final
analysis sample included 630 children from 481 families.

On average, children in this study were 3 years of age,
with 51% males. For 83% of children the respondent was
the mother. The mean age of parents was 33 years. The
distribution of children by ethnicity was 37% Iraqi, 29%
Lebanese and 34% Pakistani. Overall, 34% of children in
this sample experienced caries lesions (both non-cavitated
and cavitated). Using the traditional WHO measure of

102

caries, which does not capture non-cavitated lesions, a
caries prevalence of 15% was observed (Table 1).

Table 2 explores bivariable associations between child
oral health behaviours and ethnicity. The association of
‘who cleans child’s teeth’with ethnic/cultural group was
significant (p<0.001), showing more Iraqi children (50%)
cleaned their teeth without adult assistance compared to
Lebanese and Pakistani children (14% and 13%, respec-
tively). Variation in the frequency of consumption of
cariogenic food and tap water, and also tooth cleaning
frequency were significantly associated with ethnicity
(p<0.001). Ethnicity was also associated with adding
sugar to drinks and food (p<0.001), with Pakistani groups
more likely to report adding sugar to children’s drinks
sometimes/always (32%) compared to Iraqi and Lebanese
groups (11% and 18% respectively), and adding sugar to
children’s food sometimes/always at 46% compared to
12% and 21% for Iraqi and Lebanese groups.

Table 3 provides the results of the multivariable logis-
tic regression analysis for both levels of caries (all caries
and cavitated caries lesions) experience. For all caries
lesions, parent’s length of residence in Australia, cari-
ogenic drinks consumption and parent education remained
as independent predictors of child caries experience, after
adjusting for parent and child demographics, and child
oral health behaviours. Children in families that had
resided in Australia for 6-10 years were 51% less likely
(fully adjusted OR=0.49 (0.25, 0.97)) to experience any
caries compared with children in families that had been
in Australia for 0-5 years (p=0.04). This advantage of
increased length of residence extended to 15 years but
not beyond. Having parents born in Australia did not
show as an advantage in terms of oral health outcomes.

For cavitated lesions, adding sugar to children’s drinks
was shown to be an added risk factor for progression
of lesions to cavitation, where children whose parents
reported adding sugar sometimes or always to their
child’s drink were 3.44 times more likely to experience
cavitated lesions (fully adjusted OR=3.44 (1.51, 7.84)).
An anomaly was evident with increased tooth brushing
frequency associated with increased likelihood of cavita-
tion. Those children that brushed at least twice per day
were 2 times more likely to experience cavitated lesions
compared with those that brushed never or a few times
per week (fully adjusted OR= 2.06 (0.93, 4.54)).

Discussion

This study examined the oral health status of young
children from Lebanese, Iraqi and Pakistani families in
Melbourne, Australia and identified parent length of resi-
dence in Australia, parental education and child consump-
tion of cariogenic drinks as independent predictors of child
oral health outcomes. Approximately 1 in 3 children had
caries, of which about half had progressed to cavitation.
Further exploration is needed to determine if the pattern
in overall caries experience reflects the extent to which
secondary prevention, treatment and restorative needs
are being met. Earlier research suggests that this may
be an area of inequality because families from migrant
background experience difficulties in accessing dental
services and have low health literacy due to migrating
to a new country (Riggs et al., 2014a).



Table 1. Child caries experience for any caries lesions (d mfs) and cavitated caries lesions (d,mfs/WHO level) by socio-eco-

nomic-demographic factors

Variables and Categories

All caries lesions* Cavitated lesions only**

N % cp% Mean sd Mdn IQOR cp% Mean sd Mdn IQOR
Overall 630 100 34 190 462 0 02 149 091 347 0 0-0
Child and parent demographics
Child age groups (mean 3.07yrs, SD 1.11)
1-year-old 139 22 6 031 1.61 0 00 1 008 08 0 0-0
2-year-old 147 23 18 083 264 0 0-0 9 043 194 0 0-0
3-year-old 191 30 460 211 470 0 02 17 077 302 O 0-0
4-year-old 153 24 59 412 6.59 1 0-6 31 229 559 0 0-2
Child gender
Male 322 51 34 195 476 0 02 13 100 38 0 0-0
Female 308 49 34 1.8 448 0 02 17 081 3.00 O 0-0
Parent age groups (mean 33.57yrs, SD 6.22)
18 to 25 years 45 8 36 215 591 0 02 13 126 524 0 0-0
26 to 35 years 371 63 29 142 325 0 01 13 056 215 0 0-0
36 to 45 years 153 26 42 277 660 0 02 16 142 495 0 0-0
46 years and older 23 4 43 239 478 0 03 17 134 429 0 0-0
Parent gender
Male 11 18 32 19 516 0 02 13 1.08 441 0 0-0
Female 515 82 34 191 452 0 02 16 088 324 0 0-0
Ethnicity
Iraqi 234 37 38 215 415 0 02 21 106 29 O 0-0
Lebanese 183 29 31 151 395 0 01 10 058 299 0 0-0
Pakistani 213 34 31 197 556 0 01 12 102 427 0 0-0
Parent’s length of stay in Australia (mdn 9yrs,
IQR 5-18)
0-5 years 120 21 32 215 526 0 02 16 130 437 O 0-0
6-10 years 170 29 31 1.69 39 0 02 13 077 294 0 0-0
11-15 years 114 19 33 192 399 0 02 18 082 244 0 0-0
>15 years 70 12 40 164 375 0 02 22 072 247 O 0-0
Born in Australia 11 19 35 1.65 406 0 0-2 9 058 323 0 0-0
Parent’s preferred language
English 187 30 32 152 384 0 0-1 7 054 307 O 0-0
Non-English 443 70 35 2.06 491 0 02 18 1.06 3.61 0 0-0
Socio-economic status
Parental education
Primary or less 108 18 46 251 470 0 03 23 130 380 O 0-0
Secondary 216 35 35 188 413 0 02 18 085 299 0 0-0
Trade 69 11 29 18 384 0 01 10 076 270 0 0-0
University 224 36 27 1.63 524 0 0-1 9 080 393 0 0-0
Healthcare card status
Yes 448 72 35 195 4.8 0-2 9 093 3.13 0-0
No 173 28 2 176 564 0 01 17 0.84 423 0 0-0

*Caries diagnosed at ICDAS decay level 1 or above (non-cavitated and cavitated lesions);

**Caries experience diagnosed at

ICDAS decay level 4 or above (cavitation into dentine), which corresponds to the WHO decay level; cp%, percentage caries

prevalence; Mdn, Median; IQR, Inter-Quartile Range

Consistent with earlier studies, increased parent length
of residence in Australia was confirmed to be associ-
ated with reduced risk of caries in the first 15 years in
Australia (Maserejian et al., 2008). Our earlier research
indicated that recent arrival families are not always able to
participate in child health promotion activities while still
dealing with settlement issues. However, the benefits of
increased time in Australia did not extend beyond the 15
years. This may be an artefact of socioeconomic status
as parents who had resided in Australia over 15 years,
were less likely to have experienced tertiary education

and more likely to have a healthcare card. They were
also more likely to be Lebanese (86%) but there were
no oral health behaviours associated with this group
that increased risk. Understanding the relationships be-
tween influencing factors such as acculturation, preferred
language, health literacy, knowledge and behaviours is
complicated by changes in migration policies relating to
visa conditions, language services, and settlement sup-
port programs, which can differentially affect different
cohorts of migrant families.
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Table 2. Child oral health behaviours by ethnicity (n=630)

Child oral health Iraqi  Lebanese Pakistani p value

behaviours % % (n=183)% (m=213) *
(n=234)

Child age groups 0.339
1-year-old 18.8 22.4 253
2-year-old 25.6 20.2 23.4
3-year-old 29.4 355 26.7
4-year-old 26.0 21.8 244

Child’s teeth

cleaned by <0.001
No one 12.8 10.4 8.25
Child 50.2 13.7 13.1
Child with adult 28.7 59.3 51.9
Adult 8.1 16.4 26.7

Tooth cleaning

frequency <0.001
<Once/day 61.8 28.2 224
Once/day 20.2 39.2 48.9
>Once/day 17.8 325 28.5

Cariogenic drinks
consumption 0.257
Several times/wk 42.4 50.2 47.8
Several times/day 57.5 49.7 52.1

Cariogenic food
consumption <0.001
Several times/wk 23.6 45.6 44.6
Several times/day 76.3 54.4 55.4

Tap water

consumption <0.001
Several times/wk 35.7 153 7.5
Several times/day 64.2 84.7 92.4

Add sugar to child’s
drink <0.001
Never/Rarely 88.7 82.5 67.9
Sometimes/Always 11.3 17.5 32.1

Add sugar to child’s
food <0.001
Never/Rarely 88.3 78.6 54.5
Sometimes/Always 11.6 21.3 45.5

*General association based on the Chi-square

Parental education was a predictor of child caries in
this study. The impact of education on health outcomes,
including oral health, is well documented. Higher levels
of education are associated with more positive health
behaviours and better health outcomes (Baker et al.,
2011). The US Surgeon General’s report on oral health
reported that among those people over 25 years of age,
the prevalence of annual dental visits was 41% among
those with less than a high school education compared
with 74% for those with at least some college education
(US DHHS, 2000). This may reflect increased ability to
access and understand relevant information and services.
Previous education is a factor influencing capacity to
learn English (Beiser, 2009) and language skills are vital
for accessing services in a person’s new country (Ager
and Strang, 2008).

While tooth brushing with fluoride toothpaste is pro-
moted as an important protective factor for ECC, in this
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study those children brushing their teeth twice per day with
fluoride toothpaste were found to be twice as likely to have
a cavitation. The majority of families (80%) also reported
drinking fluoridated tap water. Hence, this finding may reflect
reverse causation, with increased tooth brushing occurring
in response to treatment for cavitation, or it could reflect a
response bias towards over-reporting of tooth brushing when
parents were aware their child had oral health problems.

Children’s consumption of cariogenic drinks was also
associated with higher levels of caries and the addition of
sugar to drinks as an additional risk factor for progression
to cavitation. Consumption of drinks containing sugar is a
recognised contributor to poor oral health (Levy ef al., 2003)
as well as to the global burden of other diseases such as:
cardiovascular, diabetes, cancers and obesity (Singh ef al.,
2015). As such, this is an important point of intervention
for any child health promotion activity (Sheiham and Watt,
2000). A recent research report argues that free sugars (added
sugars and those sugars naturally present in honey, syrups
and fruit juices and concentrates) are the single specific
cause of dental caries and that other known risk/protec-
tive factors, such as, fluoride, saliva flow and oral hygiene
behaviours, only alter the rate of the cariogenic properties
of free sugars (Sheiham and James, 2015).

A strength of this study is the reporting of both cavitated
and non-cavitated lesions, and exploration of both outcomes
for association with risk factors. However, the modification
to ICDAS of not drying teeth prevented recording of caries
code 1 lesions on smooth surfaces, as these lesions can
only be viewed when teeth are dried prior to examination.
Despite this, the advantage of this method is that it allows
screening to be conducted outside of the clinical setting,
thereby supporting community-based studies and engage-
ment of larger numbers of migrant families. Inclusion of
additional ethnic groups and a comparison Anglo-Australian
born population group would be of benefit in future studies
to provide further insights into influences on oral health
behaviours and outcomes for migrant families.

Conclusion

For the first time, this study provides information about caries
prevalence in pre-school children from migrant backgrounds
in Australia, adding to the body of evidence already existing
by distinguishing between ethnic background and time spent
in a new developed country. The findings indicate that oral
health promotion interventions need to be culturally com-
petent, family-centred and support those who have recently
settled in Australia to access oral health care information and
services, and to limit children’s sugar consumption.
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Table 3. Odds of experiencing dental caries at the levels of any caries and cavitated caries lesions

Variables and Levels

Odds of having any caries lesions(d mfs)

Partially adjustedt

Fully adjustedi

Odds of having cavitated caries lesions

Partially adjustedt

Fully adjusted}

OR 95%CI P OR 95%CI P  ORY 95%CI P OR 95%CI P

Ethnicity (ref. Iraqi)

Lebanese 0.73 0.43,1.22 0.23 0.55 0.23, 1.28 0.17 0.34 0.17,0.66 0.00 0.41 0.12,1.11 0.08
Pakistani 0.75 0.46,1.23 0.26 1.09 0.45, 2.64 0.83 0.52 0.27,0.98 0.04 0.71 0.19,2.62 0.60
Parent’s length of stay in Australia

(ref. 0-5 years

6-10 years 0.53 0.29,0.96 0.03 0.49 0.25, 0.97 0.04 0.44 0.20,0.94 0.03 0.41 0.17,0.95 0.04
11-15 years 0.63 0.34,1.18 0.15 0.44 0.22, 0.89 0.02 0.69 0.30,1.60 0.39 0.48 0.18,1.27 0.14
>15 years 0.72 0.31,1.67 0.45 0.47 0.19, 1.17 0.10 0.86 0.31,2.34 0.77 0.77 0.26,2.25 0.63
Born in Australia 0.90 0.46,1.72 0.75 0.89 0.37,2.13 0.80 0.30 0.12,0.76 0.01 0.46 0.31,1.57 0.22
Parent’s preferred language (ref.

English)
Non-English 091 0.57,1.44 0.70 0.59 0.31, 1.13 0.11 2.68 1.35,5.29 0.00 1.93 0.76,4.90 0.16
Child oral health factors
Who cleans child’s teeth (ref. No one)

Child 227 0.82,6.23 0.11 1.66 0.20,13.52 0.69 1.44 0.46,4.52 0.53 0.20 0.02,1.67 0.14
Child with adult 1.67 0.61,4.51 0.31 1.50 0.18,12.22 0.79 1.06 0.32,3.44 091 0.21 0.02,1.83 0.15
Adult 1.36 0.46,3.98 0.57 0.99 0.11, 8.52 0.96 0.94 0.25,3.51 0.92 0.12 0.01,1.31 0.08
Tooth cleaning frequency (ref. Never/

Few times per week)

Once/day 1.22 0.76,1.96 0.39 1.44 0.82,2.53 0.20 1.18 0.64,2.17 0.59 2.69 1.23,5.88 0.01
More than once/day 0.73 0.42,1.27 0.27 1.00 0.54, 1.97 0.97 0.90 0.46,1.75 0.76 2.06 0.93,4.54 0.07
Frequency cariogenic drinks (ref.

several times/week)

Several times/day 1.75 1.17,2.62 0.01 1.95 1.16,3.28 0.01 2.37 1.36,4.14 0.01 2.41 1.18,4.89 0.01
Frequency cariogenic food (ref. sev-

eral times/week)

Several times/day 1.19 0.76,1.85 0.43 0.99 0.57, 1.71 098 1.27 0.74,2.19 0.38 0.60 0.29,1.23 0.16
Tap water consumption frequency

(ref. several times/week)

Several times/day 0.92 0.58,1.47 0.75 0.90 0.50, 1.61 0.72 0.91 0.50,1.68 0.78 1.10 0.47,2.57 0.82
Add sugar to child’s drink (ref.

never/rarely)

Sometimes/Always 0.77 0.46,1.30 0.33 1.04 0.50, 1.61 0.90 1.77 0.98,3.21 0.05 3.44 1.51,7.84 0.01
Add sugar to child’s food (ref. never/

rarely)

Sometimes/Always 0.61 0.37,1.01 0.06 0.58 0.29, 1.16 0.12 0.79 0.44,1.43 0.44 0.64 0.27,1.47 0.29
Socio-economic_status
Parental education (ref. primary or less)

Secondary 0.68 0.37,1.21 0.19 0.73 0.40, 1.34 0.31 0.77 0.38,1.54 0.46 0.85 0.40,1.78 0.67
Trade 0.55 0.26,1.18 0.12 0.50 0.22, 1.14 0.10 0.45 0.17,1.15 0.09 0.39 0.14,1.02 0.05
University 0.50 0.27,0.91 0.03 0.38 0.15, 0.92 0.03 0.41 0.19,0.88 0.02 0.37 0.09,1.49 0.16
Healthcare card status

Yes 1.17 0.74,1.86 0.48 0.93 0.50, 1.72 0.83 2.23 1.11,4.49 0.02 2.37 0.94,6.04 0.06

+ Partially adjusted odds ratios (OR): adjusted for child age, child gender, parent age and parent gender;
i Fully adjusted odds ratios (OR): adjusted for other potential predictors of dental caries presented in the table as well as child

age, child gender, parent age and parent gender;

P, p-value
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