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Background. Home visits (HV) provide excellent
opportunities for health promotion.

Aim. This longitudinal study compared the effects
of HV and telephone contacts (TC) in preventing
early childhood caries (ECC) and colonisation of
mutans streptococci (MS) and lactobacilli (LB)
from 0 to 24 months.

Design. A total of 325 children were recruited
from community health centres at mean age of
42 days, and randomly assigned to receive either
HV or TC. A total of 188 children completed
three, 6 monthly HV, and another 58 had three, 6

monthly TC. An additional 40 age-matched chil-
dren from childcare facilities served as reference
controls (RC). At 24 months, all groups were
examined at a community dental clinic.

Results. At 24 months, three HV children of 188
(1.5%) had caries, compared to four TC of 58
(6.8%) and nine RC of 40 (22.5%) (P < 0.001 for
HV versus RC; P = 0.05 for HV versus TC and P =
0.03 for TC versus RC). There were also more chil-
dren with MS in the TC (47%) and RC (35%)
compared to HV (28%) group (P =0.01 and P =
0.02).

Conclusions. Home visits and telephone contacts
conducted 6 monthly from birth are effective in
reducing ECC prevalence by 24 months.

Introduction

Early childhood caries (ECC) is currently one
of the most challenging conditions in paediat-
rics. Risk factors which have been consis-
tently associated with ECC include early
colonisation with cariogenic bacteria, mutans
streptococci (MS), inadequate oral hygiene,
frequent consumption of sugars and enamel
hypoplasia'. A central issue for ECC preven-
tion is that infants’ oral health is highly
dependent on their mothers” motivation and
ability to undertake the tasks required for oral
care. Thus, ECC is significantly associated
with maternal oral health risk factors such as
low educational levels and socio-economic
status>*. Most of the behavioural factors
which are directly connected with ECC, such
as drinking sweet fluids from nursing bottles
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at sleep-time, and lack of toothbrushing have
been associated with low maternal education
and motivation'.

Preventive programs for ECC that show
most success are usually those which focussed
on the mother. Previous studies have dem-
onstrated that maternal education delivered
during the antenatal period and 2 years fol-
lowing the child’s birth is associated with
reductions in caries rates™®. Furthermore,
reduction in maternal oral counts of MS by
xylitol consumption, brushing with chlorhexi-
dine gel as well as restorative treatment has
resulted in less MS transmission and less car-
ies in the child compared with untreated
mothers”''.

Home visits (HVs) provide excellent oppor-
tunities for motivation and instruction of
mothers during early childhood. Motivational
interviews of parents have been successful in
reducing caries rates in the children'?. Fur-
thermore, dental health education programs
involving HVs for mothers of young infants
have yielded efficient cost benefits'>. Also, in
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a Brazilian study, HVs undertaken for nutri-
tional intervention have shown some benefits
for reducing ECC'*. We hypothesise that HV
are effective in reducing ECC as HV provide
an optimal setting for dental educators to give
personal instruction in oral hygiene and moti-
vate mothers to provide good infant oral care.
The aims of this study, therefore, were to
investigate the efficacy of HV as intervention
techniques for reducing MS and lactobacilli
(LB) colonisation and ECC compared with
telephone contacts (TC) and no contact in a
group of children from a low socio-economic
district.

Material and methods

Home visits, telephone contacts and reference
controls

Ethical clearance for the study was obtained
from the relevant institutions. The partici-
pants were recruited from the public health
facilities of the Logan-Beaudesert area which
has one of lowest socio-economic status in
the state of Queensland, Australia'>. All
mothers presenting to these facilities in the
period between January 2007 and June 2008
were approached regarding the study, and
consent to participate was given by over
85%. All mothers were assigned to the HV or
TC groups in sequential blocks. Because of

All mothers
approached
at public
community

Assimned randomly at mean age 42 days into home visits or telephone contacts groups.
Although mothers were given the choice at the start to move to the othergroup (ethical
requirement; Zelen's design), the majonity were in their assigned groups.

ethical requirements, they were given the
choice to belong to either group (Zelen's
design)'®. Overall, 91% of mothers remained,
however, in the assigned groups. The distri-
bution of the children in the groups is shown
in Fig. 1.

The HV, which were approximately 30 min
in duration, were conducted by pairs of oral
health therapists at approximate ages of 6, 12
and 18 months. These therapists were trained
and calibrated to ensure that standardised
examination and instruction protocols were
applied to all the mothers throughout the
study. At each HV, a validated questionnaire on
the child’s social, medical, dental feeding histo-
ries and oral hygiene habits was first adminis-
tered'. This was followed by a lap examination
of the child using head-mounted lighting. The
mothers were questioned on whether they had
any difficulty in cleaning the child’s teeth and
whether they persisted if the child was unco-
operative. This was followed by the examiner
observing the mothers brushing the infants’
teeth and assisting them with advice and prac-
tical demonstrations.

At every visit, the mothers were instructed
to brush the child’s teeth twice per day
(morning and evening) with a smear of
low-dose fluoride (304 ppm) children’s tooth-
paste on a child’s toothbrush. The use of low-
dose fluoride toothpaste for children below
5 years of age is the current general recom-

Telephone
Home visits Contacts
n =236 n =359
y 3 Telephone
3 Home visits contacts

at 6,12, 13 months at 6,12, 18 months

Ezamined in dental clinic Examined in denal clinic
at 24 months at 24 months
n =188 n =58

Reference

Controls
n =40

\

No contact before

24 months Fig. 1. Diagram showing the

\ randomisation process and distribution

Examined in denal clinic of children in the home visits,
"‘f“_";‘:‘)ﬂm telephone contacts and reference

control groups.
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mendation in Australia'”. The pastes and
brushes were supplied free of charge (Colgate
Oral Care, Sydney, Australia). Oral health
education including dietary advice and tooth-
brushing instruction was given. A microbio-
logical sample was taken from each child at
every appointment and the mother at recruit-
ment, 6 and 24 months by lightly rubbing all
teeth surfaces with cotton-tipped swabs
which were applied immediately to the cul-
ture media provided in the commercial
microbial test Kkit.

The mothers in the TC group were also con-
tacted when the children were aged
approximately 6, 12 and 18 months. The ques-
tionnaire and oral hygiene instructions were
delivered over the telephone, and free tooth-
brushes and toothpastes were mailed to the
mothers. At the 24-month visit, all the moth-
ers and children in the HV and TC groups
attended the community dental clinic where
they were examined. An oral examination was
performed in the dental chair or using the
knee-to-knee examination. Dental lighting
and a mouth mirror were used to examine for
oral abnormalities and number of teeth pres-
ent. The teeth were dried using cotton rolls
and checked for cavitations and white spots
lesions of early caries'®. All mothers also
received a dental examination and had a swab
of the teeth taken for analysis of MS and LB
counts using the commercial test kit.

Reference controls

A reference control group of children, approxi-
mately 24 months of age, was recruited from
day care centres in the same district by includ-
ing all children who gave consent for the study
within a 2-month period. The children were
examined in the community dental clinic
using head-mounted lighting and mouth mir-
rors. As with the HV and TC groups, at this
visit, all reference controls (RC) mothers also
received a dental examination and had plaque
samples taken for analysis of MS and LB
counts.

At 24 months, dental examinations of all
children in the study at the community
dental «clinic were conducted by seven
blinded operators who were calibrated using
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repeat examinations of over 290 teeth from
dental photographs of 17 children with
ECC. The intra- and inter-examiner consis-
tency'® of these examiners was 0.86 (range
0.85-0.91).

Microbiological analysis

Mutans streptococci and LB counts were
assessed using a commercial microbiological
kit (CRT® Bacteria; Ivoclar Vivadent, Schaan,
Liechtenstein), a reliable diagnostic test which
has shown good correlations with other MS
tests for ECC*°. The oral swab was spread
immediately across the surfaces of the Mitis-
Salivarius-Bacitracin agar and the Rogosa agar
strips provided in the kit. After incubation at
37°C for 48 h, the kits were removed from
the incubator and bacterial growth assessed
by one of three calibrated examiners using
the reference charts provided by the manu-
facturer. The intra- and inter-examiner con-
sistency'” for these examiners was 0.93 for
repeat examination of 20 culture strips.

Sample size

To detect caries rates of 5% in the HV group
and 20% in the control groups with 80%
power required 158 in the HV group and 40
children in the TC and reference control
groups. This is based on using a Chi-squared
test with a two-sided 5% significance level.
Anticipating a dropout rate per year of 20% in
the HV group and 40% in the TC group, the
target sample size was 228 participants in the
HV group and 79 in the TC group.

Statistical analysis

Data were analysed using the SPSS software
package (PASW® Statistics 18, IBM , Chicago,
IL, USA). Chi-square, f-tests and aNova, as
appropriate, were used to test differences
between the groups. The level of significance
was set at 0.05.

Results

As shown in Fig. 1, a total of 246 children
(75%) completed the three HV or TC, and an
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additional 40 children served as RC. Within
the 2-year period of study, there was a total
of 79 (25%) children who dropped out from
the study, mainly because of the fact that
they could not be contacted again for the
next follow-up visit. Table 1 shows that for
those who completed the study, the children
in the HV, TC and RC groups were compara-
ble in the demographical variables and key
caries risk variables at the initial and 24-
month visits. At the 6-month visit, the per-
centages of children who were breast-fed and
bottle-fed were also comparable (Table 3).
Antibiotic usage was recorded and there were
no differences between the groups.

Figure 2 shows the MS and LB counts in the
children at 24 months. As shown in Fig. 2,
there are significantly more children with MS
in the TC compared with the HV (P = 0.01) but
no difference between the HV and RC
(P =0.46) and TC and RC (P = 0.30). With
regard to children with MS > 10> CFU/mL,
there are significantly fewer children in the HV
compared with the TC (P = 0.02) and between
the HV and RC (P = 0.001).There are, how-
ever, no statistically significant differences
between the TC and RC (P = 0.49). In addi-
tion, Fig. 2 also shows that in contrast to MS,
the number of children with LB in all the
groups was similar (P > 0.1).

Table 2 shows the caries rates of the HV, TC
and RC groups at 24 months. As shown in
Table 2, the percentages of children with car-
ies were three of 188 (2%), four of 58 (7%)
and nine of 40 (23%), in the HV, TC and RC
groups, respectively, (P < 0.001). All the cari-
ous lesions included in the analysis were cavi-
tations and there were no pre-carious white
spot lesions. In the children with caries, the
mean number of carious teeth in the HV chil-
dren (1.3 + 0.58) was much less compared to
the TC and RC means (3.0 +3.3 and
3.0 = 2.7, respectively) (Table 2).These results
did not reach statistical significance. Similarly,
there were no significant associations of caries
with MS or LB presence.

Table 3 shows the differences in caries risk
behaviours in the HV and TC groups at
6 months, and Table 4 shows these differ-
ences among the HV, TC and RC groups at
24 months. As seen in Table 4, there were no

© 2012 The Authors
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significant differences between the HV and
TC groups at both 6 months and 24 months,
but highly significant differences were found
between these groups and the RC at 24
months (P = 0.024 to P < 0.001) (Table 4). As
shown in Table 4, there were more RC moth-
ers who gave the child a bottle to take to bed
for both day and night sleeps (both
P < 0.001), were less likely to brush the
child’s teeth at 24-months of age (P = 0.002)
and were more likely not to persevere with
toothbrushing when the child was not coop-
erative (P = 0.024) (Table 4). Furthermore,
43% of children in the RC group had plaque
present on the maxillary incisors compared
with only 20% in the HV group and 30% in
the TC group (P = 0.009).

Discussion

It is well established that ECC is associated
with early colonisation with MS, frequent
consumption of sugar in foods and drinks and
lack of toothbrushing'. The risks for ECC lar-
gely rest with the mother as she is the most
likely source of cariogenic bacteria that is
transmitted to the infant?' as well as the fact
that she controls the child’s feeding and oral
hygiene habits. Thus, improving maternal
oral health behaviours is likely to decrease
the risks for ECC in her child. HVs are an
effective way to reach mothers of infants, par-
ticularly those in low socioeconomic status
communities, as these parents lack the
resources to obtain professional care®*?>. An
English study where children were recruited
at a mean age of approximately 11 months
and given yearly HVs by dental health educa-
tors for 3 years, reported that only 4% of test
children developed caries compared to 33%
of controls?>. In this study, we obtained simi-
lar results of caries reduction from 23% in
the RC to only 2% in HV group despite the
fact that we commenced the HVs much
earlier and provided the visits twice as
frequently. Additionally, the inclusion of the
TC and reference control groups allowed us
to discriminate between the effects of per-
sonal contact against the effects of the health
education delivered via the telephone as well
as the effects of no contact. To our knowl-
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Fig. 2. Percentages of children with mutans streptococci
(MS) and lactobacilli (LB) at 24 months in the home visits
(HVs), telephone contacts (TC) and reference groups.

*P = 0.02 for HVs compared to reference controls.

**P = 0.01 for HVs compared to TC.

edge, this is the first study which compares
HVs with TC and reference control groups to
prevent ECC.

The present results clearly showed the ben-
efits of personal contact for delivery of health
education in HVs, as well as over the tele-

Table 3. Differences in behaviours between home visit (HV)
and telephone contacts (TC) groups at 6 months.

HvV  TC HV versus TC
Variable % %  P-value®
Feeding type Breast-fed 27 22 0.39
Bottle-fed 35 38
Combination 38 40
Sugar added Yes 4 5 0.9
to bottle No 96 95
Teeth present Yes 52 53 0.93
No 48 47
Mother brushed Yes 73 75 0.86
child’s teeth No 27 25
Frequency of <2 64 50 0.34
brushing child’'s 2+ 36 50

teeth

"Based on Chi-square analysis.

phone, as both methods yielded significantly
reduced caries rates compared to RC who
received no contact. In the HVs group, there
were, however, significantly fewer children
who had MS or who developed ECC com-
pared to the TC groups. Furthermore,
although the numbers were too few to reach
statistical significance, in the children who
developed ECC, those in the HV group
showed fewer carious lesions compared to the
TC and RC group.

Further examination of the present data
showed that there were no significant differ-
ences in oral health behaviour in the HV and
TC mothers at 24 months, suggesting that TC
is as effective as HV in producing the same
optimal oral health behaviours as reported by
the mothers. Yet, the home visited children
showed a greater percentage without MS and
less caries. The reasons for the greater

Table 2. Children with caries at 24 months in the home visits (HV) and telephone contacts (TC) groups compared to

reference controls (RC).

HV TC RC

P-value P-value P-value
Total HV HV TC
N =188 N =58 N =40 N = 286 versus TC  versus RC versus RC
Children with caries 3(1.5) 4 (6.8) 9 (22.5) 16 (5.6) *P=0.05 *P<0.0001 *P=0.03
N (%)
Mean number of 1.3 +£0.58 3.0+33 3.0+27 2725 P=0.6

carious teeth in
children with caries
(mean + SD)

*Fisher’'s Exact Test.
#One-way anova.

© 2012 The Authors
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Table 4. Differences in behaviours between home visits
(HV), telephone contacts (TC) and reference control (RC)
groups at 24 months.

HV TC RC All groups

Variable % % HV versus TC % P-value

Bottle taken to bed at night 24 months*

Yes 5 50091 25 <0.001
No 95 95 75
Bottle taken to bed for day naps at 24 months*
Yes 5 309 25 <0.001
No 95 97 75
Mother brushed child’s teeth
Yes 98 100 0.60 85 <0.001
No 2 0 15
Frequency of brushing child’s teeth
<1t 2 0.51 16 0.002
12" 26 33 41
2+ 73 67 43
Mother did not persevere with brushing when child was
uncooperative
No 75 80 0.56 55 0.024
Sometimes® 3 2 24
Yes/rushed through 22 18 21
brushing"
Plague on child’s maxillary incisors
Absent 80 70 0.21 57 0.009
Present 20 30 43

*No significant differences in content of bottles.
TCategories combined for analysis.

preventative results in the HV group com-
pared to the TC group are likely to be related
to the fact that the dental educators in the
HV group were able to personally instruct
mothers in oral hygiene techniques for the
infants which the TC educators were not able
to do. Thus, the greater reduction in caries
rates in the HV group is likely due to more
effective toothbrushing, as shown by the fact
that there were less children with visible pla-
que on the maxillary incisors in the HV group
compared to the TC and RC groups.

The importance of personal instruction in
toothbrushing in HVs is evidenced by the com-
paratively larger reduction in caries rates
observed in the present investigation com-
pared with that reported in another study
where nutritional students gave dietary advice
during HVs but no oral hygiene instruction'*.
The importance of plaque removal has been
previously demonstrated in several studies
that proved that presence of plaque is a clear
ECC risk indicator'**, as well as our previous
investigations which provided evidence that

© 2012 The Authors
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introduction of toothbrushing in infants can
remove MS after a few weeks?’.

Besides improvement in oral hygiene from
personal  toothbrushing instruction, the
reduced MS colonisation and caries rates
associated with HVs in this study may have
also resulted from increased motivation of
mothers to brush the children’s teeth more
frequently and to persist with toothbrushing
when a child was uncooperative. The
increased motivation in the mothers was
likely stem from the direct interaction with
the oral health therapists and the personal
instruction in oral health education. The
greater likelihood of mothers in the HV group
to follow good feeding practices such as not
using the bottle to put a child to sleep and
not feeding her child frequently with sugar
could also have resulted from increased moti-
vation. Our findings are thus supported by
previous studies which demonstrated that
motivational interviewing is effective in
improving the oral care of infants by mothers
and reducing the rates of ECC?°.

It is well known that maternal counts of
cariogenic bacteria is important for colonisa-
tion in the child’s mouth and that mothers
with MS counts of 10° CFU/mL have the
highest risks for transmission to their chil-
dren?'. In this study, it is notable that the
mean maternal levels of MS at 24 months did
not change from baseline, and the propor-
tions of mothers with MS counts of
>10°> CFU/mL remained fairly constant and
were not significantly different among the
groups. This suggests that the risk of MS
transmission from the mothers to the infants
was not significantly different among the HYV,
TC and RC groups and that the differences in
percentages of MS-free children and caries
prevalence probably resulted from other fac-
tors. These include the variables shown in
Table 4, namely differences in toothbrushing,
snacking frequency and whether the nursing
bottle was taken to sleep.

It is interesting to note that, in contrast to
MS and caries rates, the lactobacilli counts
did not differ among the three groups of chil-
dren despite differences in oral hygiene. As
carbohydrate intake is thought to influence
lactobacilli counts?’, it is likely that the
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similarities in levels of lactobacilli in the chil-
dren reflect similarities of carbohydrate con-
sumption, a fact that is confirmed from the
dietary histories.

Although for ethical reasons, the mothers
could choose between HVs and TC, the major-
ity of mothers remained in the assigned group.
Comparability of the groups was demonstrated
by the fact that there were no significant dif-
ferences among the HV and TC groups in the
key socio-demographic variables which are
known to impact on ECC, such as mother’s
level of education, immigrant status and MS
and LB levels. Furthermore, comparability
among the groups remained at the end of the
study which suggests that the characteristics of
mothers who dropped out were not different
from those who remained in the study. The
dropout rate of approximately 12% per year is
considered low for a cohort from a low socio-
economic community who is well known to
be highly itinerant. In this study, the main
reason for dropout was the inability to contact
the mother and relocation beyond a reason-
able distance from the research clinic.

Although HVs are labour intensive, they
have been shown to be efficacious in England
where a dental health education program of
HVs commencing at 8 months of age resulted
in a costs effectiveness ratio of approximately
24. The cost-effectiveness of HVs is likely to
be enhanced by the employment of dental
auxiliaries as was undertaken in this study. In
addition, the inclusion of other preventive
methods such as the application of fluoride
varnish during the HVs is likely to further
increase their cost-effectiveness.

In conclusion, both HVs and TC conducted
6 monthly from birth are effective in reducing
ECC prevalence compared to RC by
24 months. HVs are also associated with
fewer children with MS compared with TC
and RC at 24 months.

Why this paper is important to paediatric dentists

e This study provides evidence to paediatric dentists that
6 monthly health promotion given to mothers through
HVs or TC from the time of birth is effective in
preventing ECC at 2 years of age.
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