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Abstract

Early-life feeding behaviors foretell later dietary habits and health outcomes. Few studies have 

examined infant dietary patterns and caries occurrence prospectively.

OBJECTIVE—Assess whether patterns in food and drink consumption before age 12 months are 

associated with caries incidence by preschool age.

METHODS—We collected early-life feeding data within a birth cohort from low-income families 

in Porto Alegre, Brazil. Three dietary indexes were defined, based on refined sugar content and/or 

previously reported caries associations: a count of sweet foods or drinks introduced <6-months 

(e.g., candy, cookies, soft drinks), a count of other, non-sweet items introduced <6-months (e.g., 

beans, meat), and a count of sweet items consumed at 12 months. Incidence of severe early 

childhood caries (S-ECC) at age 38 months (N=458) was compared by score tertile on each index, 

adjusted for family, maternal, and child characteristics using regression modeling.

RESULTS—Introduction to a greater number of presumably cariogenic items in infancy was 

positively associated with future caries. S-ECC incidence was highest in the uppermost tertile of 

the “6-month sweet index” (adjusted cumulative incidence ratio, RR, versus lowest tertile: 1.46; 

95% CI: 0.97, 2.04) and the uppermost tertile of the “12-month sweet index” (RR: 1.55; 95% CI: 

1.17, 2.23). The association was specific for sweet items: caries incidence did not differ by tertile 

of the “6-month non-sweet index” (RR: 1.00; 95% CI: 0.70, 1.40). Additionally, each one-unit 

increase on the 6-month and the 12-month sweet indexes, but not the 6-month non-sweet index, 

was statistically significantly associated with greater S-ECC incidence and associated with more 
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decayed, missing or restored teeth. Results were robust to minor changes in the items constituting 

each index and persisted if liquid items were excluded.

CONCLUSIONS—Dietary factors observed before age 12-months were associated with S-ECC 

at preschool age, highlighting a need for timely, multi-level intervention.

Introduction

Feeding behaviors in the first year of life set the stage for dietary habits and preferences later 

in childhood (1-3), with implications for nutrition-related health. Early exposure to sugar-

sweetened water has been shown to predict later preference for sweet tastes (4), and taste 

preferences for sweet and fat have been associated with overweight status among children 

(5).

For oral health, overwhelming epidemiologic evidence implicates dietary habits in the 

development of caries in children, particularly the consumption of sugar-containing snacks 

and drinks (6). The American Academy of Pediatric Dentistry recommends a first dental 

examination no later than age 12 months, in part to counsel caregivers regarding dietary 

habits (7). However, particular feeding practices initiated earlier than 12 months have been 

linked to caries: of several habits evaluated, adding sweeteners and beginning snacking 

before 6 months were both associated with future caries in rural Thailand (8).

Challenges inherent in relating individual diet components to disease risk include potentially 

strong inter-correlation between dietary variables, multiple hypothesis testing, and the 

inability to characterize the diet generally or to detect small effects of single items, even if 

cumulative effects may be meaningful (9). Dietary indexes are based on a priori 

expectations of what behaviors constitute a healthy nutritional pattern (9) and are one 

approach to diet pattern analysis applicable for caries research. For example, higher scores 

on the Healthy Eating Index were associated with lower prevalence of severe early 

childhood caries (S-ECC) among U.S. 2- to 5-year-olds (10). In another cross sectional 

study, liquid cariogenicity scores were highest among U.S. pediatric dental clinic attendees 

presenting with S-ECC (11). Currently, there is little prospective information regarding 

dietary patterns in infancy and caries incidence in childhood.

Here, using dietary and dental data from a birth cohort in southern Brazil (12,13), we aimed 

to assess whether a priori defined patterns in food and drink exposure before age 12 months 

predicted caries incidence by preschool age. Specifically, we hypothesized that caries 

incidence would be higher among children introduced to a greater number of sweet and/or 

presumably cariogenic items before age 6 months and among children consuming more 

sweet/cariogenic items at age 12 months. Additionally, we hypothesized that this association 

would be specific to foods and drinks designated as cariogenic, such that there would be no 

association between caries incidence and exposure to lower-sugar dietary items.
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Methods

Ethics

Ethical review committees at the Federal University of Health Sciences of Porto Alegre 

(UFCSPA) and the University of California Berkeley granted approval for this study. 

Mothers provided informed consent on behalf of their children. Children with caries, 

suspected anemia, underweight, or overweight status were referred to their local health 

center.

Study Design and Participants

This observational cohort study was performed as a secondary analysis of data collected 

during a cluster-randomized controlled trial in Porto Alegre, Brazil, a city of 1.4 million 

inhabitants with a fluoridated public water supply. The original trial enrolled a stratified 

random sample of 20 municipal health centers in 2008: 9 health centers that were 

randomized to an intervention of healthcare worker training that promoted providing 

healthful complementary feeding advice to new mothers, and 11 control health centers that 

continued usual maternal counseling practices, as detailed elsewhere (12,13). To be eligible, 

health centers must have recorded at least 100 infant patient visits in 2006 and have not been 

engaged in staff sharing with other facilities or participating in another dietary program. 

Thirty-one of the city’s 52 health centers met eligibility criteria, and all 20 that were 

randomly selected and invited to participate agreed to join the study. Services at municipal 

health centers are available to all city residents, but primarily low-income individuals utilize 

care at these facilities.

As reported previously, the intervention did not result in a statistically significant reduction 

in caries incidence (12). Briefly, from April to December 2008, 715 of 736 pregnant women 

(eligibility: scheduled appointment at participating health center and no history of positive 

HIV test) were contacted, provided informed consent, and agreed to enroll their children in a 

birth cohort (Figure 1). Trained, calibrated fieldworkers conducted maternal interviews 

following structured questionnaires at baseline (in pregnancy) and later assessed child diet, 

growth, and other health variables at follow-up home-visits corresponding to mean child 

ages 6 months (range: 5 to 9 months), 12 months (range: 11 to 15 months), and 38 months 

(range: 31 to 46 months). The analytic sample for this study consisted of the 458 children 

with dental evaluations at the 38-month visit.

Food Introduction Measures

We created three indices related to the foods and drinks consumed during the first year of 

life. At the 6-month assessment, mothers were asked at what age (in months) their child was 

first introduced to 31 specific items, each later categorized as introduced before 6 months 

(yes/no). We classified those items into two groups of potential cariogenicity, based on their 

densities of refined sugar or other simple carbohydrates and/or previously reported 

associations with caries in the literature. The items categorized as more cariogenic were: 

added sugar, candy, chips, chocolate, chocolate milk, coffee (sugar added), cookies, fruit-

flavored drink, gelatin, honey, ice cream, petit suisse cheese, soft drinks, sweet biscuits, and 

tea. The 15 items were summed to form an index corresponding to the number sweet foods 
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or drinks introduced to the infant before age 6 months (“6-month sweet index”). The 16 

remaining items (beans, cow’s milk, commercial soup, enriched cereal, family food, fried 

foods, fruit, natural fruit juice, processed meat, red meat, organ meat, salty snacks, savory 

porridge, simple grain or flour, water, and vegetables) were deemed to contain low sugar 

and/or have limited cariogenic potential and were combined to form an analogous index (“6-

month non-sweet index”).

At the 12-month assessment, mothers were asked specifically about the consumption of 

high-sugar, low-nutrient density, or high-fat foods in the preceding month (yes/no), of which 

17 were summed to form the “12-month sweet index,” based on their presumed 

cariogenicity: added sugar in a drink, candy, cake, chips, chocolate, chocolate milk, coffee 

(sugar added), cookies, creamed caramel, fruit-flavored drink, gelatin, honey, ice cream, 

other confection, petit suisse cheese, soft drinks, and sweet biscuits. Each index 

demonstrated acceptable internal consistency: 6-month sweet index (Chronbach’s 

alpha=0.78), 6-month non-sweet index (0.83), and 12-month sweet index (0.69).

Occasionally, classification of dietary items into categories of greater or lower potential 

cariogenicity relied on incomplete or inconsistent published evidence. For example, coffee 

and tea were grouped with the cariogenic items, because these drinks are generally 

sweetened heavily when served to infants (14,15); yet savory porridge, enriched cereals, and 

simple grains, which are sometimes sweetened, were grouped with less cariogenic items. 

Natural fruit juice, which contains sugar, was categorized as less cariogenic based on 

previous literature (16); however, petit suisse cheese and ice cream were grouped with 

cariogenic items due to sugar added during processing, despite evidence that other dairy 

products may be caries protective (17). Chips/crisps, although not sweet, were considered 

potentially cariogenic (18). To assess the robustness of the study results to classification 

decisions made during index construction, we performed a series of sensitivity analysis in 

which individual items were individually removed and/or replaced in the 6-month sweet 

index and 6-month non-sweet index at random with equal probability. Additionally, we 

repeated the primary analysis with all liquid items excluded.

Dental Caries Measures

At the 38-month visit, in participants' homes, one of two dentist-evaluators, masked to 

dietary data, assessed caries status following World Health Organization methodology (19), 

with noncavitated white-spot lesions also recorded. Teeth were brushed without dentifrice, 

dried with gauze, and then evaluated visually using a lighted intraoral mirror. Interrater 

unweighted kappa was 0.75; intrarater unweighted kappa was 0.83 for both examiners. 

Severe early childhood caries (S-ECC) was defined as ≥1 affected maxillary anterior teeth or 

≥4 decayed, missing due to caries, or restored tooth surfaces (20). Also calculated was the 

count of decayed (cavitated), missing due to caries, or restored (filled) primary teeth (dmft).

Analysis

Our primary parameter of interest was the cumulative incidence ratio (relative risk), 

comparing S-ECC at the 38-month visit according to tertile for each of the three food 

introduction indexes. Separately for each index, we fitted two different log-linear regression 
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models. The first, the unadjusted model, included only index tertile and allocation status in 

the nesting trial (i.e., control or intervention) as independent variables. The next model 

added possible confounders: maternal age (in years), maternal education attainment (≤8 

years vs. >8 years), parity (first child vs. other), pre-pregnancy BMI (≤18 vs. >18), smoking 

status during pregnancy (current vs. former/never), social class (Brazilian Association of 

Economic Research Institutes classification ≤C vs. >C), child age at dental examination (in 

months), sex, length-for-age Z-score at 6-months (21), exclusive breastfeeding duration (≥3 

months vs. <3 months), and use of a nursing bottle at 6 months (yes/no). To avoid over-

adjustment for factors potentially downstream of exposure variables (22), we did not adjust 

for behaviors recorded after age 12 months, such as oral hygiene practices (daily use of 

fluoride toothpaste at 38 months, yes/no) and duration of any breastfeeding (<6 months, 

6-23 months, ≥24 months). However, as a sensitivity check, we fitted models that did 

include these variables.

We also fitted separate unadjusted and adjusted models expressing each index as a 

continuous (count) variable, rather than separated into tertiles. Finally, we fitted analogous 

negative binomial regression models for the outcome dmft.

The number of participants recruited and retained in the nesting intervention trial determined 

the sample size available for the present cohort study. With 458 children available, we 

estimated that this study would have 80% power to detect a 1.6-fold difference in S-ECC 

incidence (25% vs. 40%) between the lowest and highest tertile for any of the food 

introduction indexes, assuming 153 participants per tertile (2-tailed alpha=0.05).

Model-based multiple imputation was used to address missing covariate and dietary data 

(2.7% missing), averaging point estimates over 50 imputations. Nonparametric bootstrap 

resampling (5000 repetitions) was used to estimate 95% confidence intervals (CI). An 

association was considered statistically significant (P<0.05) if the 95% CI excluded the 

parameter value under the null hypothesis. Analyses were completed using software R 3.1.1 

(http://r-project.org). Study reporting followed STROBE guidelines (23).

Results

Unmet dental treatment needs in this population were considerable. Approximately one-third 

of children presented with S-ECC at 38 months (34.3%, 157/458); over 99% of the decayed, 

missing, filled tooth index was attributable to untreated decay. The study population was 

predominantly of low socio-economic position. Nearly half the mothers had obtained ≤8 

years of formal education (Table 1). The originally recruited and analytic samples were 

similar in their characteristics (Table 1), with only one statistically significant difference in 

measured variables: mothers in the analytic sample were older, on average, than mothers lost 

to follow-up (26.4 vs. 25.2 years at child birth, P=0.02).

Exposure to potentially cariogenic foods and drinks in infancy was widespread: 95% of 

children had been introduced to at least one item on the 6-month sweet index. Caries at 

preschool age was associated with exposure to a greater number of presumably cariogenic 

foods and drinks in the first year of life. Children with S-ECC at 38 months, on average, had 
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been introduced to more sweet foods before age 6 months and had consumed more sweet 

foods and drinks at 12 months than children without S-ECC (Table 2). In contrast, mean 

scores on the 6-month non-sweet index were virtually identical between children with and 

without S-ECC at 38 months (Table 2).

The cumulative incidence of S-ECC at 38 months increased with rising score on the 6-

month sweet index and the 12-month sweet index. For both the 6-month and 12-month 

indexes, S-ECC incidence was approximately 1.5-fold greater in the highest tertile of index 

score compared to the lowest, after adjusting for household socio-demographics and other 

child variables (Table 3). Similarly, each one-unit increase in score, corresponding to one 

additional food or drink, was statistically significantly associated with greater S-ECC 

incidence (Table 3). However, S-ECC incidence did not substantially differ according score 

on the 6-month non-sweet index, either by tertile or by unit increase in score (Table 3).

Likewise, severity of caries experience at 38 months, measured as the count of decayed, 

missing or filled teeth, increased with higher scores on both the 6-month and 12-month 

sweet indexes, albeit not statistically significantly for the 6-month sweet index (Table 3). As 

with S-ECC incidence, caries severity was not associated with scores on the 6-month non-

sweet index (Table 3).

Sensitivity Analyses

Findings were robust to the removal and/or reclassification of a small number of items 

between indexes (Figure 2), suggesting that the results reflected overall patterns, rather than 

strong influence from individual items. The positive association between the 6-month sweet 

index and S-ECC was somewhat attenuated as items were removed; however, the majority 

of the subsequent associations remained near magnitude of the association for the originally 

constructed index (Figure 2A). Similarly, the 6-month non-sweet index remained largely 

unassociated with S-ECC as items were removed (Figure 2B). Not surprisingly, 

interchanging items between the 6-month sweet index and the 6-month non-sweet index 

lessened the magnitude of the caries association for the sweet index (Figure 2C) and induced 

a weak positive association between caries and the non-sweet index (Figure 2D). 

Nonetheless, most of the possible trades of single items between the indexes did not greatly 

alter the direction or magnitude of the associations.

Results did not meaningfully differ when the indexes were based on solid foods only, 

excluding all liquid items (Table 4). Without the liquid items, the 6-month sweet index and 

12-month sweet index were both positively and statistically significantly associated with S-

ECC incidence and positively associated with dmft, but there was no association between 

the 6-month non-sweet index and caries at age 38 months (Table 4). Finally, adjusting for 

tooth brushing habits and total breastfeeding duration did not yield substantial changes in 

results; for example, the adjusted relative risk for S-ECC comparing the third tertile of the 

12-month sweet index to the first tertile was 1.56 (95% CI: 1.17, 2.23) with adjustment for 

these variables and 1.55 (95% CI: 1.17, 2.22) without adjustment (Table 3).
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Discussion

In this low-income Brazilian cohort, dietary patterns in infancy characterized by a greater 

number of highly sweetened foods and drinks were positively associated with the incidence 

of dental caries by preschool age. To our knowledge, this is the first prospective study to 

relate observed infant dietary patterns to caries in early childhood. This finding is consistent 

with professional guidelines to limit dietary risk factors for early childhood caries from an 

early age (6), as well as with broader WHO strategy to address dietary intake under a 

common risk factor approach to chronic disease prevention (24).

Infant-feeding behaviors, including those occurring before or contemporaneously with tooth 

eruption, could plausibly impact future caries risk by at least two possible pathways. Firstly, 

early infancy is a critical period in which experiences with various foods and tastes 

importantly influence food preferences and behaviors later in childhood (3). For example, 

children regularly fed sweetened water at age 6 months had greater preference for 

consumption of sweet liquids at age 2 years (4). In a Swedish cohort, habits established at 

age 1 year, such as intakes of soft drinks and sweet snacks, predicted continuation of those 

behaviors 1-2 years later (25). Secondly, early dietary patterns may influence bacterial 

ecology, such as establishment of mutans streptococci, a strong predictor of future caries 

incidence in young children (26). Total sugar exposure in infancy was positively associated 

with initial acquisition of Streptococcus mutans in an Australian birth cohort (27), and the 

adhesion properties of S. mutans may be sensitive to the sucrose concentration of the oral 

environment (28). Thus, early provision of sweetened foods and drinks may carry significant 

dental consequences, potentially by setting the foundation for future cariogenic dietary 

patterns or through shaping bacterial populations in the oral cavity.

One challenge in this analysis was deriving a priori designations regarding whether food 

items should comprise the “sweet” or “non-sweet” indexes in light of incomplete or 

potentially conflicting evidence regarding the cariogenicity of certain foods and drinks. In 

our approach, we constructed defensible categorizations based on outside information and, 

through sensitivity analyses, demonstrated that re-categorization of a small number of items 

would be unlikely to strongly affected our findings. Alternatively, had items been selected 

for the sweet or non-sweet index based on individual associations with caries within this 

cohort, the external validity of the resulting indexes could have been compromised.

The associations between caries incidence and higher scores on the 6-month and 12-month 

sweet indexes were not weakened with the exclusion of liquid items, differing from the 

findings of a recent study, in which S-ECC was associated with liquid cariogenicity scores 

but not with solid food cariogenicity scores (11). Correlation between the consumption of 

sweet foods and sweet drinks might have partly accounted for the associations observed in 

the present study. However, the introduction of more food and drink items, in general, did 

not drive the caries associations, as suggested by the lack of association with the index of 

non-sweet items. Importantly, the previously mentioned study (11) measured dietary habits 

in cross sectional sample of children age 2-6 years, and this difference in the age at which 

feeding practices were recorded could have contributed to the divergent findings regarding 

solid items.
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This analysis measured the variety and number of sugar-containing items introduced during 

infancy but did not capture all dietary factors implicated in the caries process, such as 

feeding frequency. Nonetheless, the sweet food indexes were strongly associated with caries 

incidence. Similarly constructed variety indexes have been shown to be reasonable 

indicators of overall diet quality, including nutrient adequacy among young children (29). 

We speculate that children exposed to a wider variety of cariogenic items will also consume 

sweet snacks on more daily occasions, but this question requires further study.

Our “investigator-driven” indexes were based on predefined dentally healthy or unhealthy 

items, unlike “data-driven” approaches that aim to derive dietary patterns a posteriori (30). 

A combined measure of child sugary snack intake from principal components analysis was 

associated with caries experience in the United Arab Emirates (31), and patterns of higher 

soft drink consumption defined through cluster analysis were associated with greater caries 

increment among low-income children (32). Although the various approaches to pattern 

analysis address distinct research questions, they often yield similar conclusions, even if the 

specifics of the analyses vary (30). Our indexes offer the advantages of being 

straightforward to calculate and easy to translate into clinical messages.

In fact, the uncomplicated dietary measures used in this study augment existing 

recommendations to introduce complementary foods gradually, after up to 6 months of 

exclusive breastfeeding, with an emphasis on grains, meats, fruits, and vegetables, while 

avoiding coffee, soft drinks, candy, and other sweets (33). The graded relationship between 

caries incidence and the sweet index scores suggests the possibility of some benefit from 

reducing or delaying exposure to sweet items, even if consumption cannot be eliminated 

entirely. On the other hand, it has been argued that achieving low caries levels in children 

and adults might require limiting sugar consumption to well below the proposed WHO 

target of 10% of total energy intake (34).

Feeding practices are an appealing target for caries prevention, but the results of this study 

suggest that interventions must address habits that emerge in infancy. The first-year dental 

visit is an opportunity to provide dietary guidance (7), but significant barriers have been 

reported in connecting young children with appropriate dental care (35). In Brazil, 

utilization of dental care for young children is far from universal and marked by socio-

economic inequality (36). Actions that can be taken before entry into the traditional dental 

care delivery system may prove fruitful. Repeated maternal home visits that stressed healthy 

complementary feeding throughout the first year postpartum reduced S-ECC incidence at 

age 4 years, even without providing explicit dental health recommendations (37). In 

Australia, an anticipatory guidance oral health program that enrolled pregnant women also 

reported S-ECC prevention (38), and in Austria, a program that provided new mothers with 

dental health counseling was associated with significantly reduced S-ECC incidence at age 5 

years (39).

Maternal factors, including educational attainment and the composition of her own diet, 

strongly predict infant feeding habits (40); yet, efforts to change the knowledge and attitudes 

of individual mothers might yield greater health improvements if coupled with parallel 

emphasis on community food environments, such as promoting the availability and 
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affordability of fresh produce (41). Higher purchase costs of nutrient-dense foods have been 

posed as a barrier to achieving high-quality diets and a contributor to socio-economic 

inequalities in nutrition-related diseases (42). However, maintaining children caries-free 

does not necessarily impose greater food expenditures on families (43). On the contrary, 

presumably cariogenic diets consisting of higher intakes of chocolate, soda, and other sweets 

were associated with greater child feeding costs among low-income Brazilian households 

(43).

This study advantageously followed a prospective, community-representative sample and 

collected caries-related dietary information from an early age. Prospective data collection 

presumably would be less prone to measurement error than had mothers been asked to recall 

past infant feeding practices at the time of the dental examination. The related challenges of 

dental caries and highly sweetened diets are not unique to resource-poor settings, but as a 

limitation, it is not certain that the results generalize beyond this predominantly low-income 

cohort in Brazil. Furthermore, losses to follow-up may have influenced results in an 

unknown direction. Most likely, the impact of such losses was minor, because there was 

little difference in average characteristics between the initial and analytic samples.

Importantly, this study demonstrated an abundance of sugar-rich foods and drinks in the diet 

of many infants, with significant consequences for childhood dental health as the number of 

sugar-rich items increased. The physical and social environments are instrumental in 

shaping children’s eating patterns (44), and those feeding habits are a possible pathway 

through which adverse environments become translated into poor health. Evidence that 

inappropriate feeding patterns emerge as early as the first 6 months of life strongly suggests 

that effective health-promoting interventions must seek targets earlier in the lifecourse and 

further upstream.
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Figure 1. Flow of participants
Legend: Mother-child pairs recruited from 20 municipal health centers were followed from 

enrollment (in pregnancy) until child age 38 months.
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Figure 2. Sensitivity analyses for the 6-month sweet and non-sweet indexes
Legend: Box plots show variation in point estimates of the adjusted relative risk (log scale) 

for severe early childhood caries (outcome) comparing the uppermost to lowermost tertile of 

each index (exposure), under random removal of any set of items from the 6-month sweet 

index (panel A) and 6-month non-sweet index (panel B), or under random removal from the 

6-month sweet index with random replacement from the 6-month non-sweet index (panel 

C), or under random removal from the 6-month non-sweet index with random replacement 

from the 6-month sweet index (panel D). Heavy dashed lines show the point estimate for the 

adjusted relative risk as the indexes were originally constructed: 1.46 for the 6-month sweet 

index and 1.00 for the 6-month non-sweet index. Boxes reflect the 25th, 50th, and 75th 

percentile values; whiskers reflect the lower and upper adjacent values.
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Table 1

Characteristics of the study participants, Porto Alegre, Brazil, 2008-2011

Initial Cohort (N=715)
a

Analytic Sample (N=458)
a

n (%) mean (SD) n (%) mean (SD)

Maternal and Household Variables:

Maternal age at birth, years 26.0 (6.7) 26.4 (6.7)*

Maternal education ≤8 years 340 (47.6) 214 (46.7)

Mother has previous children 397 (55.5) 259 (56.6)

Maternal pre-pregnancy BMI ≤ 18 106 (15.3) 73 (16.5)

Mother is current smoker 142 (19.9) 87 (19.0)

Social class
b
 ≤ C

569 (79.8) 358 (78.3)

Child Variables:

Male
c 333 (52.4) 233 (50.9)

Length-for-age Z-score at 6-months
c −0.1 (1.2) −0.1 (1.1)

Use of nursing bottle at 6-months
c 375 (61.1) 263 (59.5)

Age at dental assessment, years - 3.2 (0.2)

S-ECC - 157 (34.3)

dmft - 1.5 (2.8)

Abbreviations: BMI = body mass index; dmft = decayed (cavitated), missing due to caries, filled (restored) primary tooth index; S-ECC = severe 
early childhood caries; SD = standard deviation

a
Sample size may be smaller for some variables due to missing data

b
Brazilian Association of Economic Research Institutes classification system

c
Data unavailable for 82 children lost to follow-up before the 6-month visit

*
P < 0.05 for difference between analytic sample and those lost to follow-up, unpaired t-test
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Table 2

Food and drink index scores by child dental status at 38 months

Children with
S-ECC
(N=157)

Children
without S-ECC

(N=301)

Mean

difference
a

(95% CI)

P-value

6-month sweet index 5.61 4.85 0.77 (0.19, 1.35) 0.01

6-month non-sweet index 7.01 6.99 0.03 (−0.64, 0.68) 0.95

12-month sweet index 11.16 9.99 1.17 (0.61, 1.73) < 0.001

Abbreviations: CI = confidence interval; S-ECC = severe early childhood caries

a
Difference in index values between children with and without S-ECC
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Table 3

Relative incidence of severe early childhood caries and relative number of decayed missing or restored teeth at 

38 months by dietary patterns in the first year of life

Outcome: S-ECC Outcome: dmft

Unadjusted Model
a

Adjusted Model
b

Unadjusted Model
a

Adjusted Model
b

RR 95% CI RR 95% CI Ratio
c 95% CI Ratio

c 95% CI

6-month sweet index

1st tertile 1 reference 1 reference 1 reference 1 reference

2nd tertile 1.20 0.77, 1.61 1.18 0.71, 1.60 1.36 0.80, 2.04 1.36 0.72, 2.12

3rd tertile 1.49 1.05, 1.99 1.46 0.97, 2.04 1.42 0.87, 2.18 1.62 0.91, 2.70

continuous 1.05 1.01, 1.10 1.05 1.00, 1.10 1.04 0.98, 1.10 1.07 0.99, 1.15

6-month non-sweet index

1st tertile 1 reference 1 reference 1 reference 1 reference

2nd tertile 0.95 0.70, 1.27 0.94 0.69, 1.27 0.89 0.59, 1.32 0.95 0.61, 1.47

3rd tertile 0.98 0.70, 1.35 1.00 0.70, 1.40 0.95 0.59, 1.45 1.14 0.66, 1.97

continuous 1.00 0.96, 1.04 1.00 0.96, 1.05 0.98 0.94, 1.04 1.01 0.96, 1.08

12-month sweet index

1st tertile 1 reference 1 reference 1 reference 1 reference

2nd tertile 1.08 0.80, 1.70 1.01 0.75, 1.60 1.13 0.76, 1.84 1.10 0.69, 1.90

3rd tertile 1.64 1.24, 2.36 1.55 1.17.2.23 1.79 1.23, 2.77 1.78 1.20, 2.90

continuous 1.09 1.05, 1.15 1.08 1.04, 1.14 1.13 1.07, 1.21 1.14 1.08, 1.22

Abbreviations: CI = confidence interval; dmft = decayed (cavitated), missing due to caries, restored primary tooth index; RR = cumulative 
incidence ratio (relative risk); S-ECC = severe early childhood caries

a
Adjusted for allocation status in nesting trial

b
Adjusted for allocation status, for maternal age, education, parity, pre-pregnancy body mass index, smoking status, and social class, and for child 

sex, age at dental assessment, length-forage Z-score (6 months), exclusive breastfeeding duration, and use of nursing bottle (6 months)

c
Ratio of dmft count compared to reference
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Table 4

Relative incidence of severe early childhood caries and relative number of decayed missing or restored teeth at 

38 months by dietary patterns in the first year of life, all liquid items excluded

Outcome: S-ECC Outcome: dmft

RR
a 95% CI Ratio

a,b 95% CI

6-month sweet index

1st tertile 1 reference 1 reference

2nd tertile 1.20 0.83, 1.63 1.27 0.80, 1.94

3rd tertile 1.63 1.11, 2.17 1.57 0.92, 2.31

continuous 1.07 1.02, 1.13 1.06 0.98, 1.15

6-month non-sweet index

1st tertile 1 reference 1 reference

2nd tertile 1.03 0.75, 1.39 1.14 0.75, 1.67

3rd tertile 0.94 0.68, 1.29 0.86 0.55, 1.30

continuous 1.00 0.96, 1.05 0.98 0.92, 1.05

12-month sweet index

1st tertile 1 reference 1 reference

2nd tertile 1.17 0.80, 1.72 1.24 0.76, 2.05

3rd tertile 1.48 1.12, 2.36 1.63 1.12, 2.67

continuous 1.11 1.05, 1.18 1.16 1.07, 1.25

Abbreviations: CI = confidence interval; dmft = decayed (cavitated), missing due to caries, restored primary tooth index; RR = cumulative 
incidence ratio (relative risk); S-ECC = severe early childhood caries

a
Adjusted for allocation status in nesting trial, for maternal age, education, parity, prepregnancy body mass index, smoking status, and social class, 

and for child sex, age at dental assessment, length-for-age Z-score (6 months), exclusive breastfeeding duration, and use of nursing bottle (6 
months).

b
Ratio of dmft count compared to reference
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