Vol. 61, No. 3, Summer 2001

161

Mutans Streptococci Oral Colonization in 12-30-month-old
Brazilian Children over a One-year Follow-up Period
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Abstract

Objectives: The infection levels of mutans streptococci were investigated
during a one-year follow-up in children aged 12 to 30 months attending school
nurseries where a sucrose-rich diet was provided. Methods: Oral levels of mutans
streptococci obtained from 101 children at baseline and after a one-year follow-up
were compared by age, number of teeth, feeding habits, and presence of visible
plaque at baseline. Baseline predictors and changes in mutans streptococci levels
during the study were compared to caries incidence after one year. Results:
Fluctuations in mutans streptococci levels during the follow-up period were not
related to feeding habits or presence of visible plaque. Mutans streptococci levels
increased after one year among children aged 12 to 24 months, while a signifi-
cantly higher proportion of those aged 25-30 months showed a decrease in
mutans streptococci levels during the study. Multiple logistic regression analysis
suggested that high levels of mutans streptococci (2100 cfu) at baseline were
associated with a higher caries increment, while reduction in mutans streptococci
was negatively associated with caries incidence. Conclusions: Our data suggest
that despite early mutans streptococci infection and high exposure to sucrose,
mutans streptococci may achieve relatively stable levels after 2 years of age.
Heavy colonization by mutans streptococci in an early age was related to an
extremely high caries incidence during childhood, while decreasing levels of
mutans streptococci can be associated to the decrease in caries activity. [J Public
Health Dent 2001,61(3):161-67]
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The early oral colonization by mu-  between 19 to 31 months of age (4).

tans streptococci has been related to a
high caries incidence in childhood
(1,2). The understanding of factors re-
lated to the initial infection and estab-
lishment of mutans streptococci in the
mouth is important for the develop-
ment of preventive strategies to con-
trol infection by these organisms.
Studies have shown that mothers are
the main source of mutans strepto-
cocci transmission (2,3); nevertheless,
factors involved in the initial estab-
lishment of mutans streptococci in the
mouth are not completely clear.
Caufield et al. have postulated a dis-
crete “window of infectivity” for mu-
tans streptococci acquisition occurring

However, the time of infection may
vary depending on factors modulating
transmission from mothers or other
caregivers to the children, immu-
nological status, oral hygiene habits,
and sucrose consumption (2,5,6). For
example, prolonged sucrose con-
sumption in baby bottles has been as-
sociated with heavy infection with
mutans streptococci and a distinct de-
velopment of caries lesions on the
smooth surfaces of upper incisors
shortly after eruption of these teeth
(6,7). In a Brazilian population of chil-
dren attending school nurseries and
exposed to a high sucrose challenge,
we have described a prevalence of mu-

tans streptococci of 70.8 percent
among children who were between 12
to 19 months of age (8). In the present
study, we investigated the variations
in the infection levels of mutans strep-
tococci during a one-year follow-up in
the same population and its associa-
tions with factors studied at baseline
that could be important for mutans
streptococci establishment. We also
analyzed the caries incidence in the
same follow-up period with respect to
initial levels of mutans streptococci,
changes in their levels during the fol-
low-up, and other predictors observed
at baseline.

Methods

Study Group. The study group in-
cluded 101 infants and toddlers (55
girls and 46 boys) who were between
12 and 30 months of age. The group
was a subset from 142 children pre-
viously studied (8). These children
were examined clinically and microbi-
ologically at baseline and after a one-
year follow-up. Children undergoing
antibiotic therapy were not included
in the study. To explore factors in-
volved in mutans streptococci pro-
gression during one year, infection
levels of mutans streptococci were
measured at baseline and after a one-
year follow-up. These data were then
analyzed with respect to baseline vari-
ables including age, number of
erupted teeth, presence of visible
plaque, and sucrose consumption in
baby bottles at night. The infection lev-
els of mutans streptococci observed
after one year were also compared to
the initial levels of mutans strepto-
cocci. Baseline predictors and changes
in mutans streptococci levels were
analyzed with respect to caries inci-
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dence during the follow-up period.

The children studied were from
families of low socioeconomic level
and attended nine public school nurs-
eries in the city of Piracicaba, Sao
Paulo, randomly selected from a total
of 21 units of the city. Children at-
tended the school nurseries for five
days per week, where they received a
very homogeneous diet during a day
care period of 10 hours, including four
sucrose-rich meals (Table 1). This
population consumed fluoridated
drinking water (0.7 ppm). After the
children reached 2 years of age, their
teeth were brushed daily with fluori-
dated toothpaste by the health agents
of the school nurseries. Written in-
formed consent was obtained from the
parents of all children participating in
the study. All consent and experimen-
tal procedures were approved by the
institutional Ethical Committee of the
University of Sdo Paulo, School of
Dentistry.

Bacteriological Examination. Oral
samples were collected with sterile
tongue blades, which were introduced
in the mouth until moistened with sa-
liva. Excess saliva was removed by
pressing both sides of the tongue blade
against the dorsum of the tongue (9).
The tongue blades were then pressed
on the surface of MSB agar (Difco) con-
taining 2 Ul/ml of bacitracin (Sigma,
USA) and sucrose 15 percent (Difco) in
contact plates (Nunc, Denmark). The
plates were incubated in plastic bags
with expired air at 37°C for 48 hours
(10). The number of mutans-like colo-
nies was measured in a predetermined
area of the tongue blade impression
(1.5 ¢cm”) using a stereoscopic micro-
scope. Children were then classified in
four different categories of mutans
streptococci levels: 0 cfu, 1-20 cfu,
21-99 cfu, and 2100 cfu.

Clinical Examination. After sample
collection, children were clinjcally ex-
amined with the aid of a portable light
for evaluation of the presence of vis-
ible plaque on labial surfaces of upper
incisors (11). Accumulated plaque was
considered present when visually de-
tected in one or more of the examined
surfaces (8). After plaque registration,
the teeth were carefully brushed and
the proximal surfaces cleaned with
dental floss. Tooth surfaces were dried
with gauze and then visually exam-
ined with the aid of a mouth mirror
under artificial light to detect initial
(white-spot) and manifest caries le-
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TABLE 1
Dietary Schedule Offered in Public School Nurseries for Children
12-36 Months Old
Time Meal Content
8:00 AM Milk with chocolate formula*; bread with butter
9:30 AM Fruit juicet
10:30 AM Egg or chicken or beef; boiled vegetable; rice and bean or pasta;
salad

11:30 AM Candy
2:00 PM Cereal porridge or milk with chocolate formula* and biscuits
4:00 PM Soup

*Total of 125 g of chocolate formula more 50 g of sucrose per liter of milk.

tTotal of 75 g of sucrose per liter of juice.

sions. A manifestlesion was defined as
a cavity detected by visual inspection.
The criteria used for the diagnosis of
initial and manifest lesions were the
same used at the baseline (8). All clini-
cal examinations were carried out by
one of the authors (ROMG) whose in-
traexaminer reliability was deter-
mined for tooth surfaces at baseline
(kappa=0.68 and 0.79 for injtial and
manifest lesions, respectively) and af-
ter one-year follow-up (kappa=0.81
and 0.95 for initial and manifest le-
sions, respectively).

Interviews. At baseline, the health
agents of each nursery interviewed the
mothers of 79 of the 101 children, us-
ing a standardized questionnaire with
open-ended questions regarding feed-
ing habits (8). For example, the evalu-
ation of sucrose consumption at night
in baby bottles was based on the fol-
lowing question: “What is the recipe
used to prepare the baby bottle which
you offer to your child at night?” The
use of bottle with sucrose was consid-
ered when sucrose, chocolate formula,
or other formulas containing sucrose
were added to the milk offered at
night.

Statistical Analysis. Bivariate
analysis was used to assess the impact
of factors that could be related to mu-
tans streptococci detection and
changes in categorical levels of mutans
streptococci, and crude odds ratio was
calculated.

Muiltiple logistic regression analysis
was employed to evaluate the inde-
pendent relationship between caries
incidence and other explanatory vari-
ables including age, number of
erupted teeth, sucrose consumption in
baby bottles, plaque on upper incisors
and oral levels of mutans streptococci.

The presence of caries lesions (initial
and manifest) at baseline was also in-
cluded as an explanatory variable in
the regression model. In addition, the
change in mutans streptococci levels
after one year, including three catego-
ries (decrease, no change, or increase
in mutans streptococci levels), was
analyzed as an explanatory variable
for caries incidence in the multiple lo-
gistic regression model. All variables
that achieved P<.02 in a bivariate
analysis for caries incidence were
tested in the multivariate model using
stepwise forward selection procedure.
The independent variable was kept in
the final model when P<.05 or ad-
justed the parameter estimates for the
other variables. Variables that were
not included in the final regression
model were tested in the same catego-
ries used for bivariate analysis. The
Hosmer-Lemeshow goodness-of-fit
test was used to verify the sensitivity
of the final model.

We stratified by age and used the
Mantel-Haenszel summary odds ratio
to evaluate the relationship between
baseline levels of mutans streptococci
and caries development. The Mann-
Whitney U-test and chi-square test
were used to evaluate differences be-
tween groups.

Results

Among 142 infants and toddlers ex-
amined at baseline, 41 children did not
remain in the prospective study be-
cause they relocated or were not pre-
sent on the days of the examinations.
Comparative analysis between the 101
participants and 41 dropouts did not
detect significant differences in the
mean age or number of erupted teeth
observed at baseline (Mann-Whitney
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U-test: P<.05). No differences were de- FIGURE 1
tected between the groups in the fre- Frequencies of Children with Different Oral Levels of Mutans Streptococci (cfu)
quencies of mutans streptococci detec- at Baseline and after 1-year Follow-up by Months of Age at Baseline

tion, baby bottle usage, presence of
visible plaque, or caries prevalence

when initial lesions were considered. E 2o baseline
However, the 41 dropouts showed a g &Q‘E 1 follow-up
significantly higher prevalence of E = 4
manifest lesions (34.1%) than was ob- 2 < -
served in the 101 children who re- 2 2@ baseline
mained in the study (12.9%; chi- S @cF follow-up
squared: P<.01). The nine clusters of > |
chlldren‘ from each school nursery in- 3 8] baseline
cluded in the study were compared o 293

. ® nc follow-up
regarding the frequency of mutans ®

streptococci detection and frequency 0%
of heavy infection at both phases of the
study, and regarding the number of
children who developed new manifest
Jesions during the follow-up period.
Differences between these clusters

20% 40% 60% 80% 100%

percentage of children

T Joecu  FETI1-20ch

23 21-99 cfu MR =100 cfu

TABLE 2
Bivariate Analysis of Mutans Streptococci Detection at Baseline and After 1-year Follow-up by Selected Baseline
Characteristics and Frequencies of Children with Detectable Levels of Mutans Streptococci at Baseline But Not after 1 Year

Mutans Streptococci
At Baseline After 1-year Follow-up Detected at
Detectable Detectable Baseline But Not
. Levels Levels after 1 Year
Observations —— O
at Baseline n % OR (95% CI) n % OR (95% CI) n %
Age group {months):
12-18 (n=33) 24 72.7 1.00 24 727 1.00 6 18.2
19-24 (n=26) 23 88.5 2.88 (0.69, 11.97) 25 96.2 9.38 (1.10, 79.72) — —
25-30 (n=42) 36 85.7 225(0.71,7.14) 29 69.0 0.84 (0.30, 2.29) 12 28.6
Number of erupted
teeth:
1-8 (n=16) 8 50.0 1.00 12 75.0 1.00 2 12.55
9-19 (n=69) 60 87.0 6.67 (2.00, 22.24) 54 78.3 1.20 (0.34, 4.26) 10 182
20 (n=16) 15 93.8  15.00(1.58, 142.07) 12 75.0 1.00 (0.20, 4.95) 6 20.0
Baby bottle at night:
No or without 14 824 1.00 14 824 1.00 2 11.8
sucrose (n=17)
With sucrose 51 82.3 0.99 (0.19,4.73) 48 774 0.73 (0.14, 3.33) 14 2.6
(n=62)
Plaque on upper
incisors:
Visible (n=55) 47 85.5 1.00 42 76.4 1.00 10 18.2
Not visible (n=46) 36 78.3 0.61(0.22,1.71) 36 783 1.11 (0.44, 2.84) 8 17.4
Oral levels of mutans strep.
0 cfu (n=18) 13 722 1.00
1-20 cfu (n=55) 38 69.1 0.86 (0.22, 3.18) 17 309
21-99 cfu (n=8) 8 100.0 — — —
2100 cfu (n=20) 19 95.0 7.31 (0.67, 186.09) 1 5.0

OR=odds ratio; Cl=confidence interval; cfu=colony-forming units.
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were not statistically significant (chi-
squared: P>.05).

The frequencies of children with de-
tectable levels of mutans streptococci
at baseline and follow-up by different
observations at baseline are shown in
Table 2. There was a group of 18 chil-
dren with detectable levels of mutans
streptococci at baseline from whom
mutans streptococci could not be re-
covered after the follow-up period.
Multiple logistic regression analysis
was not performed because only the
number of the erupted teeth was sig-
nificant in the bivariate analysis for
mutans streptococci at baseline and
only age group was significant in the
bivariate analysis for mutans strepto-
cocci after a one-year follow-up. Fig-
ure 1 illustrates the fluctuations in the
categorical levels of mutans strepto-
cocci during the follow-up period
among different age groups. While 45
children remained in the same cate-
gory of mutans streptococci levels de-
tected at baseline after one year, fluc-
tuations in the mutans streptococci
levels were observed among 56 chil-
dren (Table 3). Comparisons of the fre-

quencies of children with increasing
(n=30) and decreasing (n=26) levels of
mutans streptococci during one year
by different variables observed at
baseline are shown in Table 3. Reduc-
tion of the categorical levels of mutans
streptococci during the follow-up pe-
riod was significantly more frequent
among children with initial age of 25
to 30 months. Of the 20 children heav-
ily infected (2100 cfu) at baseline,
seven (35%) experienced a decrease in
mutans streptococci levels during the
follow-up. Among these seven chil-
dren, four were classified as having
21-99 cfu, two as having 1-20 cfu of
mutans streptococci, and one had un-
detectable levels of mutans strepto-
cocci after one year.

Table 4 shows the number of chil-
dren who developed new manifest le-
sions and the mean caries increment in
a one-year follow-up by baseline mu-
tans streptococci levels. Nine (45%) of
the heavily infected children at base-
line did not develop new manifest le-
sions during the follow-up. Among
these nine children, six showed lower
levels of mutans streptococci after one

TABLE 3
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year. Multiple logistic regression
analysis for the development of mani-
fest lesions suggested that children
who experienced a decrease in mutans
streptococci levels during the follow-
up period had a lower likelihood of
developing new manifest lesions (Ta-
ble 5). Heavily infected children at
baseline had a significantly higher risk
for developing new manifest lesions
than those with lower levels of mutans
streptococci (Table 5). The other vari-
ables listed in Table 2 were tested in
the multivariate analysis, but they did
not achieve statistical significance.

Discussion

The studied population was charac-
terized by a very early mutans strep-
tococci infection and high sucrose
challenge (Tables 1 and 2). We have
previously reported that 70.8 percent
of children between 12 and 18 months
of age had detectable levels of mutans
streptococci, and 10 percent of this age
group were heavily infected (8).
Among 16 children with only incisors
erupted (1-8 teeth), 50 percent had de-
tectable levels of mutans streptococci

Bivariate Analysis of Changes in Categories of Mutans Streptococci Oral Levels after One-year Follow-up Period,

by Selected Baseline Characteristics

Same Levels

Changes in Categories of Mutans Streptococci Oral Levels

at Baseline Increase Decrease

Observations at Baseline n (%) n (%) n (%) OR* (95% CI)
Age group (months)

12-24 (n=59) 29 (49.2) 20(33.9) 10 (16.9) 1.00

25-30 (n=42) 16 (38.1) 10 (23.8) 16 (38.1) 3.20(1.07,9.57)
Number of erupted teeth

1-8 (n=16) 7 (43.8) 7 (43.8) 2 (12.5) 1.00

9-19 (n=69) 31(44.9) 20 (29.0) 18 (26.1) 3.15(0.58,17.17)

20 (n=16) 7 (43.8) 3(18.8) 6 (37.5) 7.00 (0.86, 56.89)
Baby bottle at night

No or w/o sucrose (n=17) 5(29.4) 7 (41.2) 5(294) 1.00

With sucrose (n=62) 28 (45.2) 18 (29.0) 16 (25.8) 1.24 (0.33,4.71)
Plaque on upper incisors

Not visible (n=55) 25 (45.5) 15(27.3) 15(27.3) 1.00

Visible (n=46) 20 (43.5) 15 (32.6) 11 (23.9) 0.73 (0.25,2.11)
Oral levels of mutans strep.

0 cfu (n=18) 5(27.8) 13(72.2) —_ +

1-20 cfu (n=55) 25 (45.5) 13 (23.6) 17 (30.9)

21-99 cfu (n=8) 3 (37.5) 3(37.5) 2(25.0)

2100 cfu (n=20) 13 (65.0) — 7 (35.0)

*Comparisons between groups with increased and decreased levels of mutans streptococdi.

tNot calculated because of empty cells.



Vol. 61, No. 3, Summer 2001

TABLE 4

165

Frequency of Infants Who Developed New Manifest Lesions in One-year Follow-up, and Number of Lesions (Initial and
Manifest) Developed by Oral Levels of Mutans Streptococci (cfu) Detected at Baseline in Different Age Groups

Baseline Mutans Streptococci

Infants with New Manifest Lesions

# of Lesions Developed in 1 Year

Levels by Age Group n (%) OR* 95% CI Mean (SD) P-valuet
12-18 months

0-99 cfu (n=31) 4 (12.9) 1.00 (1.18)

>100 cfu (n=2) — 1.00 — —
19-24 months

0-99 cfu (n=17) 4 (23.5) 1.12 (1.62)

2100 cfu (n=9) 5 (55.6) 4.06 0.54-34.62 4.78 (3.83) .013
25-30 months

0-99 cfu (n=33) 6 (18.2) 1.70 (3.26)

2100 cfu (n=9) 6 (66.7) 8.39 1.35-67.66 4.56 (3.47) .006

*Mantel-Haenszel summary chi-squared (1=101): 6.81; P=.009.
Crude odds ratio: 5.85. Mantel-Haenszel weighted odds ratio: 4.94; 95% CI: 1.66-14.81.

+Mann-Whiiney U-test.

TABLE 5
Multiple Logistic Regression Analysis for Development of New Manifest Lesions During One-year Follow-up

Independent Variables OR tude ORadjusted 95% CI P-value
Presence of caries lesions at baseline

No caries lesions 1.00 1.00

With caries lesions 6.67 6.17 1.80, 21.08 .004
Oral levels of mutans streptococci at baseline

0-99 cfu 1.00 1.00

2100 cfu 5.85 8.79 1.63,47.39 012
Changes in mutans streptococci levels after 1 year

No change 1.00 1.00

Increase 0.66 1.44 0.40,5.25 .580

Decrease 0.07 0.03 0.00, 3.34 005
Age at baseline

12-18 months 1.00 1.00

19-30 months 0.31 1.13 0.28,4.49 862

Constant -2.0777. Hosmer-Lemeshow goodness-of-fit test: P=.6.

at baseline (Table 2). The mutans
streptococci prevalence in this popula-
tion was much higher than that re-
ported in previous studies carried out
in developed countries (4,12,13). Mu-
tans streptococci was not detected be-
fore 19 months of age in samples of
pooled plaque or saliva collected with
swabs from a total of 46 children in the
United States (4). It is noteworthy that
those American children were consid-
ered to be at high risk for mutans
streptococci acquisition because their
mothers exhibited high mutans strep-
tococci levels and a high number of
caries lesions (4). Although the mother
is considered the main source for in-

fection (2,3), little is known about mu-
tans streptococci transmission in day
care nurseries, where the transmission
of various infectious agents might in-
crease. Mutans streptococci was de-
tected in 20 percent of saliva samples
collected with cotton rolls in 12- to
18-month-old children in Japan (12)
and in 6 percent of oral samples col-
lected by drawing swabs on the ante-
rior two-thirds of the dorsum of the
tongue from 12-month-old infants in
Sweden (13). Variations in methods
for sampling and culturing could in-
fluence the detection of mutans strep-
tococci in the mouth (14).

The increase in levels of mutans

streptococci with increasing age and
number of teeth has been described
previously (15,16). We observed an in-
crease in mutans streptococci levels
during the follow-up period in 33.9
percent of children who were 12-24
months of age. On the other hand, a
significantly higher proportion of chil-
dren older than 2 years of age experi-
enced a reduction of mutans strepto-
cocci levels during the follow-up (Ta-
ble 3). These data are consistent with
previous findings of Caufield et al. (4)
suggesting that there is a decreasing
risk for mutans streptococci acquisi-
tion after 2 years of age. The frequen-
cies of increasing levels of mutans
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streptococci were also negatively re-
lated to the number of teeth erupted at
baseline, although the differences did
not achieve statistical significance (Ta-
ble 3). However, it is important to con-
sider that the relativly small sample
sizes may have limited the statistical
analysis for some variables, which
were evidenced by wide confidence
intervals for odds ratio estimates.
There was a group of 18 children
with detectable levels of mutans strep-
tococci at baseline from whom mutans
streptococci could not be recovered af-
ter a one-year follow-up (Table 2).
Among these children, 17 carried low
levels of mutans streptococci at base-
line (1-20 cfu) and one was heavily
infected (2100 cfu). Fluctuations in
mutans streptococci detection were
particularly frequent among children
with low mutans streptococci levels
(16,17). Substantial reduction in mu-
tans streptococci levels with the in-
creasing age among children initially
with high mutans streptococci oral
levels was already described in the lit-
erature (5). Given the large number of
children studied, subsequent samples
were not tested to strengthen the first
detection of mutans streptococci.
Thus, it is possible that some mutans
streptococci detected in low levels at
baseline were transient or were not
detected at one of the examinations
due to natural sampling variations.

Among nine children heavily in-
fected atbaseline who did not develop
new manifest lesions during the fol-
low-up, six (66.7%) experienced a de-
crease in their levels of mutans strep-
tococci, although three of them still
carried levels considered high for their
age (from 51 to 81 cfu ) (data not
shown). The multiple logistic regres-
sion model suggested that the reduc-
tion of mutans streptococci levels after
one year was associated with a lower
risk for caries development (Table 5).
The study of factors related to these
fluctuations during the initial estab-
lishment of mutans streptococci
would be of considerable interest. For
example, the immune response to mu-
tans streptococci antigens by the host
and the expression of different viru-
lence factors by mutans streptococci
strains not able to persist in the mouth
should be further explored.

Mutans streptococci were detected
in 60 percent of samples collected with
tongue blades from 15-month-old chil-
dren using nursing bottles in the

United States (18). A previous study
suggested an increased risk for mu-
tans streptococci colonization in chil-
dren consuming sugar-containing
beverages at night (13). We could not
detect a relationship between sucrose
consumption in baby bottles at night
and the mutans streptococci detection
at baseline (Table 2), nor with the
changes in mutans streptococci levels
during the follow-up period (Table 3).
The small number of infants and tod-
dlers who did not consume sucrose in
baby bottles may have created difficul-
ties in the analysis of these data. Alter-
natively, the children in this study re-
ceived at least four sucrose-rich food
intakes during a daily period of 10
hours (Table 1), a diet that might favor
mutans streptococci colonization.
Roeters et al. (17) could not detect a
positive relationship between sucrose
consumption and levels of mutans
streptococci in children from 2 to 5
years of age evaluated through the 24-
hour recall method. They suggested
that variations in mutans streptococci
infection because of differences in su-
crose intake could be better identified
in populations with low sucrose con-
sumpfion (17). In contrast, rampant
caries in children aged 1 to 2.5 years
has been associated with high mutans
streptococci levels in the absence of
nursing bottles in Tanzania (19),
which might be related to the presence
of enamel linear hypoplasia (20). A
complex group of factors related to the
general health of children may influ-
ence the individual susceptibility to
mutans streptococci colonization and
caries development by affecting tooth
development, salivary glands func-
tion, and immunological defenses
(21). Despite high sucrose consump-
tion and early mutans streptococci in-
fection, the children in the present
study did not demonstrate patterns of
rampant caries in that most of the car-
ies affected occlusal surfaces (data not
shown). The exposure to fluoride may
account for this observation.

Children older than 24 months of
age had their teeth brushed daily with
fluoride toothpaste. The role of this
procedure in fluctuations of mutans
streptococci infection levels should be
further investigated. Despite the addi-
tional exposure to fluoride, children
aged 25-30 months who were heavily
infected at baseline showed a higher
caries increment in one year than those
of the same age group with lower lev-
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els of mutans streptococci (Table 4).
No statistically significant relation-
ship was detected between accumula-
tion of dental plaque on upper incisors
and mutans streptococci infection re-
corded in either phase of the study
(Table 2). Moreover, the presence of
visible plague was not associated with
caries development during the one-
year follow-up in the multiple logistic
regression analysis.

The fact that children with manifest
caries lesions dropped out more fre-
quently than those who did not have
manifest lesions might limit the repre-
sentativeness of the studied group.
However, there were no significant
differences in baseline mutans strepto-
cocci infection levels between partici-
pants and dropouts. Multiple logistic
regression analysis suggested that
heavily infected children have signifi-
cantly higher risk for caries develop-
ment (Table 5). This observation sup-
ports the evidence that the early estab-
lishment of mutans streptococci is
related to a higher caries activity dur-
ing childhood (1,2,12). Because mu-
tans streptococci could be detected
when only incisors were erupted and
achieved high levels at an early age,
our data highlight the need for early
preventive measures to control mu-
tans streptococci infection in this
population. Additional studies are
needed to evaluate factors related to
mutans streptococci infection in
school nurseries. These institutions
have animportant role in public health
systems in developing countries, such
as Brazil, because they provide care for
a significant part of the low-income
population.

Acknowledgments

This study was supported by a grant from
FAPESP (proc. 95/09131-0 and 97/13597-0).
We thank the Secretary of Education of the
city of Piracicaba and the health agents who
participated in this study. Dr. Latorre is sup-
ported by CNPq (proc. 300318/7).

References

1. Alaluusua S, Renkonen OV. Streptococcus
mutans establishment and dental caries
experience in children from 2 to 4 years
old. Scand ] Dent Res 1983,91:453-7.

2. Kohler B, Andréen L. Influence of caries-
preventive measures in mothers on
cariogenic bacteria and caries experience
in their children. Arch Oral Biol 1994;
39:907-11.

3. Li 'Y, Caufield PW. The fidelity of initial
acquisition of mutans streptococci by in-
fants from their mothers. ] Dent Res 1995;
74:681-5.




Vol. 61, No. 3, Summer 2001

4,

7.

8.

\D

10.

Caufield PW, Cutter GR, Dasanayake,
AP. Initial acquisition of mutans strepto-
cocci by infants: evidence for a discrete

window of infectivity. J Dent Res 1993;72:
3745.

. Smith DJ, King WF, Akita H, Taubman

MA. Asscciation of salivary immuno-
globulin A antibody and initial mutans
streptococcal infection. Oral Microbiol
Immunol 1998;13:378-85.

. van Houte ], Gibbs G, Butera C. Oral flora

of children with “nursing bottle caries.”
] Dent Res 1982;61:382-5.

Ripa LW, Nursing caries: a comprehen-
sive review. Pediatr Dent 1988;10:268-82.
Mattos-Graner RO, Zelante F, Line
RCSR, Mayer MPA. Association between
caries prevalence and clinical, microbio-
logical and dietary variables in 1.0 to 2.5-
year-old Brazilian children. Caries Res
1998,32:319-23.

. Weinberger S], Wright GZ. Correlating

Streptococcus mutans with dental caries in
young children using a clinically applica-
ble microbiological method. Caries Res
1989;23:385-8.

Kohler B, Bratthall D. Practical method to

11

12,

13.

14.

15.

16.

facilitate estimation of Streptococcus mu-
tans levels in saliva. ] Clin Microbiol 1979;
9:584-8.

Alaluusua S, Malmivirta R. Early plaque
accumulation—a sign for caries risk in
young children. Community Dent Oral
Epidemiol 1994;22:273-6.

Fujiwara T, Sasada E, Mima N, Ooshima
T. Caries prevalence and salivary mutans
streptococci in 0-2-year-old children of
Japan. Community Dent Oral Epidemiol
1991;19:1514.

Grindefjord M, Dahllof G, Wiker S, Hojer
B, Modéer T. Prevatence of mutans strep-
tococci in one-year-old children. Oral Mi-
crobiol Immunol 1991;6:280-3.
Dasanayake AP, Caufield PW, Cutter
GR, Roseman JM, Kohler B. Differences
in the detection and enumeration of mu-
tans streptococci due to difference in
methods. Arch Oral Biof 1995,40:345-51.
Berkowitz R], Jordan HV, White G. The
early establishment of Streptococcus mu-
tans in the mouths of infants. Arch Oral
Biol 1975;20:1714.

Masuda N, Tsutsumi N, Sobue S,
Hamada S. Longitudinal survey of the

17.

18.

19.

20.

21.

167

distribution of various serotypes of Strep-
tococcus mutans in infants. J Clin Micro-
biol 1979;10:497-502.

Roeters FJM, van der Hoeven ]S, Bur-
gersdijk RCW, Schaeken MJM. Lactoba-
cilli, mutans streptococci and dental car-
ies: a longitudinal study in 2-year-old
children up to the age of 5 years. Caries
Res 1995;29:272-9.

Karn T, O’Sullivan DM, Tinanoff N.
Colonization of mutans streptococci in 8-
to 15-month-old children. ] Public Health
Dent 1998;58:248-9.

Matee MIN, Mikx FHM, Maselle SYM,
van Palenstein Helderman WH. Mutans
streptococci and lactobacilli in breast-fed
children with rampant caries. Caries Res
1992,26:183-7.

Matee M, van't Hof M, Maselle S, Mikx
F,vanPalenstein Helderman W. Nursing
caries, linear hypoplasia, and nursing
and weaning habits in Tanzanian infants.
Community Dent Oral Epidemiol 1994;
22:289-93.

Seow WK. Biological mechanisms of
early childhood caries. Community Dent
Oral Epidemiol 1998;26(Suppl 1):8-27.



