Caries, Oral Health and Mutans Streptococci

Relationship between Severe Early Childhood Caries, Mother’s
Oral Health and Mutans Streptococci in a Low-Income Group:

Changes from 1996 to 2007
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The relationship between dental caries and mutans streptococci (ms) in children and their mothers is a key
factor in the prevention of early childhood caries. Changes in early childhood caries over time in Mexican
children have not been well documented. Objective: to compare the dental caries indices and presence of
ms in 3- to 5-year-old children and their mothers in two surveys, the first one carried out in 1996 and the
second one in 2007. Study design: cross-sectional study. Results: The first survey included 102 mother-child
dyads and the second 103. Dental caries index dmfs was 7.17 (+10.9) and 4.58 (+7.1) in the first and sec-
ond survey, respectively (p<0.05). Ms levels were higher in 1996 than in 2007 (p<0.001). The prevalence of
Severe Early Childhood Caries (SECC) was 42.2% and 34.95% in first and second surveys, respectively,
(p>0.05). Children with SECC showed higher counts of ms than children without this condition. A high
caries index in mothers was associated with higher caries experience in their children. Conclusion: the com-
passions of the surveys indicated a decline in dental caries indices over an 11-year period. High caries
experience in the mother had a negative impact on the oral condition of the child.
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INTRODUCTION
n numerous populations around the world, schoolchild-
Iren and adolescents have experienced a decline in dental
caries;' however, some countries are showing a halt in
this decline.”* Different trends in preschool children have
been found: while a decrease in dental caries in some
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preschool children in Italy has been observed, children aged
2-5-years-old in the United States have suffered an increase
in rates of caries.** In Mexico, state and local surveys have
shown a trend towards a decrease in prevalence and severity
of this disease in school children.*” However, the frequency
of dental caries is still high, particularly in central Mexico.*®
A National Salt Fluoridation Program started in Mexico in
the early nineties; by law, table salt manufacturers add 200 to
250 F mg/Kg of salt.” Prior to the salt fluoridation program
a survey selecting a representative sample of kindergarten
and elementary school children was performed in Mexico
City. This survey identified a high caries index in five-year-
old children, with a mean dmft of 5.25 and a dmfs of 10.65."
At present, there is not sufficient data to allow the identifi-
cation of dental caries trends of preschool children in the
country, or to assess the impact of the different preventive
measurements, such as fluoride dentifrices and the salt fluo-
ridation program.

The study of dental caries in the primary dentition is
important not only for the resulting deterioration in the qual-
ity of life of young children, but also because dental caries
in the primary dentition is one of the best predictors of caries
in the permanent dentition. Studies in preschool children in
several countries have shown that the presence of dental
caries in the primary molars is the best indicator of future
caries development in the permanent teeth.'-'* Another risk
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factor for dental caries is the presence of mutans strepto-
cocci (ms) in the oral cavity; high counts of these bacteria
are associated with a high incidence of dental caries.” Mex-
ican studies that detected the frequency of ms have mainly
involved school children and there is little information about
younger age groups. A study carried out in Mexico City in
12—14-year-old city children and indigenous children
showed that 95% of the children in the City had ms while
75% indigenous children presented it." Another Mexico
City study found a prevalence of 80% caries rate in 8-10-
year-old children and more than half of these children had a
high ms level counts (>10° mutans counts)."” In 10—13-year-
old children from the State of Zacatecas the prevalence of ms
was 81.4%.'

Vertical transmission of ms frequently occurs from the
mother to the child. Different longitudinal studies, in which
genotyping was performed, have shown that most of the chil-
dren share the ms harbored in their mother’s oral flora."”'* Ms
was detected in a study carried out in Mexico City involving
mother and child pairs. In children less than 1-year-old the
prevalence of ms was 31% and in the 1-2-year-old group
50% of the children harbored this microorganism; none of
the children examined showed cavitated caries lesions."” The
lack of information on the frequency at which msis found in
preschool children limits the identification of changes in the
occurrence of these microorganisms and the modifications
related to preventive programs. The presence of high caries
experience in children has been associated with high dental
caries in their mothers."> * The understanding of these kinds
of relationships is significant from a public health perspec-
tive and in clinical practice, favoring timely interventions
that could decrease the risk of early childhood caries. This is
of particular importance in low-income groups given that
they share a larger burden of oral diseases than their higher
income counterparts. *'

The aim of the present study was to compare the dental
caries indices, prevalence of severe early childhood caries
(SECC) and presence of ms in 3—5-year-old children and
their mothers in two surveys, the first one carried out in
1996 and the second one in 2007, in a low-income area of
Mexico City.

MATERIALS AND METHODS

The first survey was carried out in 1996 and the second in
2007 at two main day care centers located in south-east Dis-
trict of Mexico City. The day care centers are located in a
low-income area of Mexico City. Meetings with the health
and school authorities were held in order to present the pro-
ject and to obtain permission to complete the study. The aims
and procedures of the study were explained to the parents
and they were asked to sign a consent form. In the first sur-
vey a group of 111 mothers was invited to participate in the
study and the non-response rate was 8.1% (9), and in the sec-
ond survey a group of 113 mothers was invited to participate
in the study and the non- response rate was 8.8% (10). Moth-
ers that refused to participate in the study indicated lack of
time to undergo the oral examination and to provide salivary
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samples, whilst a further obstacle was that some mothers did
not take their child to school or collect them.

The study protocol was reviewed by the Research Com-
mittee of the Division of the Biological and Health Sciences
of the Metropolitan Autonomous University and the techni-
cal and ethical aspects were considered. The protocol was
also put for consideration to the district health and school
authorities; logistic and ethical aspects were discussed and
their support was given.

The World Health Organization (WHO) criteria were fol-
lowed for the detection of dental caries.> WHO probe and
plain mirrors were used. The exams were carried out with an
auxiliary light. No radiographs were taken. Additionally, in
the 2007 survey non-cavitated caries lesions were identified
based on the incipient caries lesions criteria of Ismail.*
Before the exams the tooth surface was cleaned with wet
sterile gauze pads, then the tooth was examined to detect
spots in the enamel surface indicating changes in color
(white or brown) related to enamel demineralization; after
that, the tooth was air dried to detect white/brown-spot
lesions. When in doubt about the presence of a cavity the
WHO probe was carefully used to identify whether the
instrument penetrated the tooth. Localized breakdown of the
enamel without going into dentin was considered an incipi-
ent lesion. In this case the surface was classified as a d;
lesion.”* > When the base or lateral walls of the cavity were
soft, the surface was classified as a cavitated lesion which
conformed the decayed component of dmfs index.” The oral
examinations were performed by the same dental specialist
in both surveys. In the first survey Kappa=0.87 and in the
second Kappa=0.88 for the presence of dental caries at the
tooth level using the WHO criteria, and Kappa=0.81 for
incipient lesions. Severe Early Childhood Caries (SECC)
was classified according to the American Academy of Pedi-
atric Dentistry definition.

Bacteriological procedures

In the first survey, the levels of mutans streptococci in
saliva were measured using the commercial Dentocult SM
strip mutans Test (Orion Diagnostica, Espoo, Finland). The
test vials were placed upright and were incubated at 37 °C
for 48 h. The density of bacteria was evaluated according to
the manufacturer’s chart. In the second survey the levels of
ms were assessed using the CRT bacteria kit (Ivoclar
Vivadent, Schaan, Liechtenstein). The slides were inoculated
with saliva obtained by chewing a paraffin pellet. The test
vials were placed upright and were incubated at 37 °C for 48
h. Bacteria levels were evaluated by comparing the density
of colonies with the standard of the manufacturer’s chart. In
children who had used antibiotics recently, collection of the
salivary sample was postponed for 3 months.

Statistical analysis

Data analysis was carried out with JMP software 6.0
(SAS Institute Inc, Cary NC, USA). Bivariate analysis was
performed using Student’s t-test, the Chi-squared statistic
and Spearman’s rank correlation coefficient (r). The levels of
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ms were dichotomized based on the manufacturer’s chart. A
low level was defined as ms <10° CFU/ml saliva and a high
level as ms =10° CFU/ml saliva. The Restorative Treatment
Needs index was calculated as follows: [d/(d+f)](100) based
on the dmft index. Multiple linear regression models were
fitted using the dental caries index as the dependent variable;
for the second survey, incipient lesions were also included
(dymfs). Possible interactions were tested in all cases. The
level of statistical significance was set at p<0.05. The data
from the two day care centers were analyzed together since
no significant differences were detected in the main vari-
ables studied.

RESULTS

First survey results

In the first survey (1996), 102 child and mother dyads
were included. The mean age of the participating children
was 53.5 months (£8.71): 33.3% were 3 years-old, 45.1% 4
years-old and 21.6% were 5 years-old. The percentage of
girls was 44.12% (45).

The mean dmft was 4.03 (+3.74): in the 3-year-olds it was
3.53 (£3.10), in the 4-year-olds 3.92 (+3.82) and in the 5-
year-olds 4.92 (£4.29). Table 1 presents dmfs index and its

Table 1. Dental caries index (dmfs) and its components by age
group in the 1996 and 2007 surveys

YEAR 1996
age decayed missing filled dmfs
Mean Mean Mean Mean
(Std Dev) (Std Dev) (Std Dev) (Std Dev)
3 3.03 (2.77) 0.00 (0.00) 1.53(4.90) 4.56 (7.67)
4 3.79 (4.53) 0.27 (1.40) 2.46 (6.13) 6.51 (12.06)
5 4.00 (3.57) 0.40 (1.05) 6.27 (13.42) 10.67 (18.04)
3-5 3.75 (4.02) 0.33 (1.43) 3.10(8.30) 7.17 (10.90)
YEAR 2007
3 1.03 (2.13) 0.00 (0.00) 2.37 (7.28) 3.40 (9.41)
4 1.89 (2.52) 0.00 (0.00) 2.55 (5.36) 4.44 (7.88)
5 2.85 (3.78) 0.00 (0.00) 2.74 (6.08) 5.59 (9.86)
3-5 2.01 (3.00) 0.00 (0.00) 2.57 (6.11) 4.58 (7.10)

Comparison of 1996 with 2007: ds (p<0.001), ms (p<0.025), fs

(p>0.05), dmfs (p<0.049).

components across age groups. The decayed teeth comprised
the largest part of the dmft index (74.19%), followed by the
filled teeth component, which accounted for 23.08% of the
index, and the smallest fraction derived from the extracted
teeth, 2.73%. Treatment needs were high among these chil-
dren at 77.4%. 16.7% of the children showed a dmft score of
zero, whilst caries prevalence was 83.3%. None of the chil-
dren had dental sealants. Severe Early Childhood Caries
(SECC) was found in 43 (42.2%) children: 8 (23.5%) of the
3-year-olds, 21 (45.7%) of the 4-year-olds and 14 (63.6%) of
the 5-year-olds experienced this level of dental disease. The
bacterial culture showed that 73.5% (75) of the children had
high ms counts (=10° CFU/ml saliva). No bacterial growth
was observed in only 2 (1.96%) salivary samples.

The mean age of the mothers was 31.28 (+4.14) years old.
Table 2 presents their mean DMFT and its components. The
restorative treatment needs index was 46.1%. In this group
of mothers none had a zero DMFT score. The bacterial cul-
ture identified 46.09% of mothers with high ms counts (=10°
CFU/ml). No ms growth was observed in 3 (2.94%) saliva
samples.

The statistical test for the association between the chil-
dren’s dmft index and the level of ms failed to show any sig-
nificant association: the dmft for the low level ms group was
3.90 (£5.29) and for the high level group it was 4.16 (£3.46)
(p>0.05); however, the decayed component was associated
with ms level: children with low counts had a mean dt=2.48
(£2.71) and high counts dt=3.51 (£2.4), p=0.016, controlling
by age. The children whose mothers showed low levels of ms
had a mean dmft=3.80 (£3.98) and those with mothers har-
boring high levels of bacteria had a dmft=4.26 (+3.82),
(p>0.05). There was a positive correlation between the dmft
of the children and the DMFT of the mothers (r=0.2993,
p=0.008).Mothers harboring low levels of ms had a lower
mean DMFT index (11.69+4.60) than those presenting with
high levels of ms (14.53+£5.22) (p=0.012).

A multiple regression model was constructed using the
children’s caries index as the dependent variable and the
children’s age and mothers” DMFT as independent vari-
ables. The estimates were: age [=0.232 (p=0.108) and
mother’s DMFT 3=0.094 (p=0.006). The results showed that
mothers with a higher caries index had children with a
higher caries index.

Table 2. Dental caries indexes and its components of children and mothers examined in the 1996 and 2007 surveys

YEAR 1996 YEAR 2007
Children Mothers Children Mothers
index mean (sd) Index mean ( sd) Index mean (sd) Index mean (sd)
dt 2.99 (2.52) DT 521 (3.52) dt 1.39 (1.84) DT 3.98 (3.27)
mt 0.11 (0.47) MT 1.88 (2.23) mt 0.00 (0.00) MT 1.97 (2.22)
ft 0.93 (1.99) FT 6.02 (4.82) ft 129 (2.29) FT 6.21 (5.31)
dmft 4.03 (3.74) DMFT 13.11 (5.07) dmft 2.68 (2.91) DMFT 12.16 (4.29)

(sd) Standard deviation. Comparison of 1996 with 2007: dt (p<0.001), mt (p<0.024), ft (p>0.05), dmft (p<0.008), DT (p=0.019), MT (p>0.05),
FT (p>0.05), DMFT (p>0.05).

The Journal of Clinical Pediatric Dentistry

Volume 33, Number 3/2009 243

220z dunr Gz uo Jasn [eydsoH @ 8bs)100 [elusq yeadeApiA neleyg Aq ypd-op2zdael zmimiLe0d € €8~ PAIliyezZ0S . L/ L YZ/s/e€/spd-aoe/pdol/wod ssaidus)ie: uelpuswy/:diy woy pspeojumoq



Caries, Oral Health and Mutans Streptococci

Second survey results

The second survey (2007) included 103 dyads. The mean
age of the children was 53.71 (x11.31) months: 28 (27.18%)
were 3 years-old, 39 (37.86%) 4 years-old and 36 (34.95%)
were 5 years-old. The percentage of girls was 48.5% (50).

The mean dmft index was 2.68 (£2.91). Table 2 presents
the components of the dmft index; no extracted teeth were
detected in the oral examination of the children. The decayed
component comprised 58.9% of the index. 35.9% (37) of the
children showed a dmft index of zero. The mean number of
incipient lesions was 7.27 (+4.11), and dymfs was 12.85
(£9.68). The proportion of children without caries lesions
including the incipient stage was 1.9%. The mean restorative
treatment needs index was 51.81%. Only 3.9% of the chil-
dren had dental sealants. The dmfs index across the age
groups is presented in Table 1. The SECC prevalence was
34.95% (36): in 3-year-olds it was 28.57% (8), in 4 year-olds
33.33% (13) and 5 year-olds 41.67% (15). The bacterial cul-
tures showed that 31.1% (32) of the children had high ms
counts (=10° CFU/ml saliva). No bacterial growth was
observed in 6 (5.83%) salivary samples.

In the second survey, the mean age of the mothers was
32.46 years-old (+5.93), and their mean DMFT was 12.16
(£5.30), the components of the index are presented in Table
2. The mean restorative treatment needs index was 39.01%.
The salivary cultures showed that 45.63% had high counts of
ms. Only 3 (2.9%) women did not show a positive culture.

There was no significant association between the dmft
index and its components and the children’s ms level: the
dmft for low ms counts was 2.28 (£2.83) and for high counts
it was 3.00 (£3.18) (p>0.05). The SECC showed an associa-
tion with children’s ms level: 29.03% of the low level ms
group had SECC whilst in the group with a high ms level
50% experienced this condition (p=0.035). No significant
association was found between mothers” ms level and chil-
dren’s caries index: 2.47 (£2.99) for low mothers” ms level
and 2.98 (+2.96) for high mothers’ ms level (p>0.05). How-
ever, children’s incipient lesions were associated with the
level of ms in the mother, (p=0.016), controlling by age. The
DMEFS of the mothers correlated with the dmfs of the chil-
dren (r=0.2130, p=0.033).

A multiple regression model was fitted using the dmfs
index as the dependent variable and the children’s age, ms
and mothers’ DMFS as independent variables. The estimates
calculated in the model are shown in Table 3. The effect of

Table 3. Multiple linear regression model results fitting caries
index (dmfs) of the children of the 2007 survey

Variable Estimate Standard error P

Age (months) 0.141 0.069 0.045
MS (children,0) -0.552 0.801 0.492
Age * MS (children) -0.203 0.071 0.005
DMFS (mother) 0.103 0.733 0.044
Intercept -5.394 4101 0.192

MS :Mutans Streptococci, 0 = CFU <105, R2=0.1695 p=0.002
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ms level on dmfs index was different by age group
(p=0.005); 4-year-old children with a low ms level had a
dmfs =3.63 and their counterparts with a high ms level had
a dmfs =4.80 (the difference was 1.17), while for 5-year-old
children the dmfs=3.05 for low ms level and dmfs=9.21 for
high ms level (difference 6.16). A further analysis including
early caries lesions (d;mfs) indicated that the same variables
were statistically significant .

Comparison of the 1996 and the 2007 surveys

No significant difference in the age and sex distribution
of the children was found between the two surveys (p>0.05).
The difference in the children’s dmft index in 1996 and 2007
was 1.35, corresponding to a reduction in dental caries index
close to 33.5 %, (p=0.008), (Table 2). Table 1 presents the
dmfs index for 1996 and 2007; a significant decrease in this
index was detected (p<0.05). The decayed component was
significantly lower (p<0.001), there were no missing teeth in
2007, and no significant difference was detected in the filled
component of the index (p>0.05). The proportion of children
with a dmft index of zero was 20% lower in 2007 (35.9%)
than in 1996 (16.7%) (p=0.002). Thus, caries prevalence was
23.05% lower in 2007 (64.1%) than in 1996 (83.3%).

Children with a 100% treatment needs index accounted
for about 32.0% in 2007 while in 1996 this percentage was
70.59% (p<0.001). A lower proportion of children with a
high ms level was found in the 2007 survey compared with
the 1996 salivary samples (p<<0.001). The proportion of chil-
dren experiencing SECC was similar in both studies
(p>0.05).

None of the mothers presented a DMFT = 0 in either sur-
vey. The data from the two surveys showed a large DMFT
index in these women, and no significant difference was
detected between the surveys (p>0.05). However, a differ-
ence was found in the composition of the index: in 2007
mothers exhibited 23% less decayed teeth than those exam-
ined in the first survey (p=0.019), (Table 2). The proportion
of women with high ms counts was similar in both surveys
(p>0.05).

DISCUSSION

The results of the oral examination of the 1996 children
compared with those examined in 2007 indicated a reduction
in dental caries prevalence and severity. The caries index
trend towards reduction appears to be moderate given the
33% decrease over a period of 11 years. The data from the
City survey carried out before the initiation of the Salt Flu-
oridation Program showed higher dental indices than the val-
ues obtained in 1996 (5.25 vs. 4.03)." There are some more
recent local studies involving Mexican preschool children. A
study carried out in a southern state (Campeche) suggested
a lower caries index (dmft = 1.4) compared with the values
of the present study.”” Lower indices were also found in a
study carried out in Mexico City in a day care center for chil-
dren of federal government employees (dmft=0.73).* It is
possible that the low family income of the children involved
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in the present study favored higher caries indices than the
scores detected among preschool children of parents work-
ing for the federal government. The children participating in
the present study live in a district where more than 75% of
the population earns less than two minimal wages.”

A lower proportion of the children examined in 2007
showed high counts of ms compared with the 1996 children.
Several caries preventive regimes have shown a reduction in
ms counts accompanied with a decline in new caries
lesions."

Despite the reduction in the dental caries index, more
than a third of the children had SECC in 2007. This was
associated with the level of infection by ms found in these
preschool children, such that half of the children with high
ms counts had SECC. In the 2007 survey incipient lesions
were recorded and caries prevalence including this type of
lesion was around 98%. The detection of this type of lesion
provides the opportunity for early intervention that will ben-
efit the children.

The presence of a high prevalence of dental caries and the
numerous preschool children showing SECC identified in
the study were the consequence of the predominance of the
caries risk factors over the protective factors. Fluoride is rec-
ognized as a key protective factor. In Mexico the National
Salt Fluoridation Program has experienced some difficulties,
particularly those concerned with securing the appropriate
fluoride levels in the table salt.”** A recent study showed
that the mean fluoride concentration in the table salt pack-
ages was around 120 ppm.*'This concentration is about half
of the quantity officially approved for the Health Ministry in
Mexico.’

The models fitted in each survey identified an association
between the caries index of the children and the caries expe-
rience of the mother. It is possible that this association
relates to several factors shared by mother-child dyads, such
as high sucrose diets, frequent food consumption, and oral
hygiene practices as well as genetic factors that alter caries
risk. In addition, the model for the 2007 data identified an
interaction between age and ms. Differences in the effect of
ms level on the caries index increased with age. As pointed
out in the classic model proposed by Newbrun, time is a fac-
tor modulating the development of dental caries,** and pre-
ventive measures probably delay the development of caries
lesions in these children. Also it is possible that older chil-
dren harbor a more aggressive biofilm. Mexican 8-10-year-
old children showed a 40.0 % prevalence of Streptococcus
mutans and 56.7% of Streptococcus sobrinus.” It has been
found that the simultaneous presence of Streptococcus
sobrinus and Streptococcus mutans increases the risk of den-
tal caries compared with only harboring Streptococcus
mutans.” Streptococcus sobrinus seems to appear later in the
oral cavity than Streptococcus mutans."

A positive finding from the comparison of the two sur-
veys was a reduction in treatment needs among the
preschool children evaluated. Accordingly, there has been an
increase in utilization of dental services, which in conjunc-
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tion with the higher availability of fluoride, through the den-
tifrices and table salt, may explain some of the reduction in
caries incidence observed in these preschool children.

Mothers showed no significant difference in the mean
number of extracted or filled teeth in the two surveys; how-
ever a lower value for the decayed component of the DMFT
index was observed in the second survey. Despite this reduc-
tion, the mothers’ dental caries index and restorative treat-
ment needs remained at a high level.

Treatment needs is still a problem for this population, as
some of the children exhibit extensive damage that would
require treatment, not easily available for these low-income
children. Moreover, very few dental sealants are applied in
these groups. According to the American Dental Associa-
tion, sealants should be placed on the primary molars of
children who are susceptible to dental caries*; many of the
children in this population fulfill this criterion.

The association between the dental caries experience in
the mother and the child points to the need to consider the
mother’s oral condition as a key factor in young children’s
oral health. In addition, despite the observed reduction in
caries, there is still a high proportion of children with severe
ECC. In view of this scenario, an early caries prevention
program involving mother-child dyads is required in this
population group.

CONCLUSION

This study showed a trend towards a decrease in dental caries
prevalence and severity over an 11-year interval in preschool
children from a low-income area. However, there was still a
high prevalence and severity of dental caries. The high caries
experience of the mothers was associated with greater dete-
rioration of the oral health of the child. Public health dentists
and clinicians should consider this information to design
preventive interventions and in treatment planning for young
children.
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