-

Influence of Maternal Dental Anxiety on
the Child’s Dental Caries Experience

In most developing countries, data on the prevalence
and distribution of early childhood caries (ECC) and as-
sociated factors are scarce [Piovesan et al., 2010]. ECC

risk factors can be broadly divided into those associated
with lesion development (biological risk factors) and so-
cioeconomic, cultural and ethnic backgrounds which
promote the establishment of biological risk factors (so-
cial risk factors) [Petti, 2010]. Thus, although there are
common ECC etiological pathways involving bacteria
and diet, these can be modulated by the relative contribu-
tion of other factors [Seow et al., 2009].

It has been reported that parents’ behaviors and atti-
tudes towards oral health are associated with the child’s
dental health [Skeie et al., 2008; Wigen and Wang, 2010].
In adults, dental anxiety has proven to restrict prophylac-
tic measures and is associated with impaired oral health
status [Mehrstedt et al., 2004]; it is possible that children
learn these less favorable behaviors from their parents
[Tuuti and Lahti, 1987]. Tuuti and Lahti [1987] assessed
the influence of maternal dental anxiety on the oral
health status of 7- to 12-year-old children and found that
children’s DMFT correlated positively with their parents’
dental anxiety. As parents bear the responsibility for their
preschool children’s oral health, anxiety may influence
parental attitudes and habits regarding the child’s oral
health care.

Identification of children at risk based on parental
characteristics would be less time- and resource-con-




Table 1. Number and percentage of preschool children with untreated caries experience, mean number of teeth evaluated and mean

dmft, by age in Pelotas, Brazil (n = 608)

Age n Erupted teeth Untreated caries  dmft dt mt ft

(months) (mean * SD) n (%) (mean £ SD)  (mean £ SD)  (mean * SD)  (mean * SD)
24-35 175 18.53 (1.87) 31(17.71) 0.64 (1.65) 0.63 (1.65) - 0.01 (0.11)
36-47 186 19.96 (0.31) 81 (43.55) 1.77 (3.00) 1.74 (2.94) 0.02 (0.21) 0.01 (0.10}
48-59 199 19.99 (0.71) 97 (48.74) 1.88 (2.69) 1.83 (2.68) - 0.03 (0.32)
60-71 48 20.00 (0.00) 28(58.33) 2.73(3.98) 2.73 (3.98) - -

All 608 19.56 (1.21) 237 (38.98) 1.56 (2.74) 1.53 (2.71) 0.01 (0.11) 0.02 (0.20)

suming as compared with the clinical examination of
these children. Nevertheless, the relation between pa-
rental characteristics and dental caries in preschool
children is not fully understood [Wigen et al., 2009].
This study aimed to assess the influence of maternal
dental anxiety-related behavior, including the mother’s
level of dental anxiety, on the child’s dental caries expe-
rience.

Subjects and Methods

This study was carried out in Pelotas, Brazil in
June 2009 with approval from the Ethics Committee of the Fed-
eral University of Pelotas and health authorities. Pelotas is located
in southernmost Brazil and has about 350,000 inhabitants [IBGE,
2009]. A sample of 2- to 5-year-old children and their mothers was
included. A two-stage stratified sample design was adopted to
select sampling during the Children’s National Immunization
Campaign. Nine out of 25 health care centers (HCCs) were ran-
domly selected by using a probability selection method, with
probability proportional to HCC size. They were used as sampling
points, as the city is divided into 7 administrative areas, each one
having at least one HCC responsible for the vaccination of those
living in that area, ensuring representativeness of the city. The
estimated minimum sample size was calculated assuming the fol-
lowing parameters: dental anxiety occurrence was estimated at
50% with a 5% margin of error, 95% confidence level and a 1.2
design effect. To cover non-response, the sample was increased by
10% to 507 mother-child dyads.

After the children had been vaccinated, mothers were invited
to participate in the survey in order of arrival at the HCC. Moth-
ers’ dental anxiety was measured by using the Brazilian version of
Corah’s Dental Anxiety Scale (DAS) [Hu et al.,, 2007]. Mothers’
dental anxiety as classified as low (DAS scores up to 11), moderate
(DAS scores from 12 to 14) and high (DAS scores 15 or more). De-
mographic characteristics and socioeconomic status were also
collected (family monthly income, family structure, maternal
schooling and dental service use) by a questionnaire answered
prior to the child’s examination. Twelve previously trained dental
students performed the interviews with the mothers.

Children’s dental examinations were performed by 12 previ-
ously calibrated dentists [Peres et al., 2001]. Kappa statistics was
used to test inter- and intra-examiner reliability. World Health
Organization [WHO, 1997] criteria were used for dental caries
assessment, the main dependent variable of the study. Examina-
tion was performed at dental offices under artificial light with a
dental mirror and a WHO periodontal probe. Mothers were in-
formed of the oral health status of their children and those chil-
dren who needed treatment were referred to Dentistry School.
Children with neurological or systemic diseases were not includ-
ed. To test the proposed methodology, a pilot study was carried
out before data collection.

Data analysis was performed using the Stata 10.0 (Stata Corp.,
College Station, Tex., USA) software. Two outcomes were used in
this study: untreated dental caries prevalence and mean caries
experience (dmft). Multivariate Poisson regression analyses tak-
ing into account the cluster sample were performed. This strat-
egy allowed estimating the prevalence ratio (PR) (95% CI) and
the rate ratio (95% CI) to assess predictors for untreated caries
prevalence and caries experience (dmft), respectively. Variables
with p values <0.20 in unadjusted analyses were included in
model-fitting using a backward stepwise procedure. Variables
were considered significant if they had a p value <0.05 after ad-
justment.

Results

Inter-examiner kappa values ranged from 0.85 to 0.96
and intra-examiner kappa values ranged from 0.70 to 1.
A total of 685 mothers were invited to participate in the
survey, 92% of whom agreed to participate. Of the 630
mothers who answered the questionnaire, 3.5% (n = 22)
were excluded because of children’s refusal during clini-
cal examination, totaling 608 mother-child dyads. The
mean dmft was 1.56 (SD = 2.74). The decayed component
accounted for most of the dmft index (table 1). Approxi-
mately 80% of the children had never visited a dentist
before.

Table 2. Prevalence of untreated dental caries and associated factors in Pelotas, Brazil (n = 608 mother-child dyads)

Variables Total* With caries PR crude p PR adjusted P
n (%) (95% CI} (95% CI)
Sex
Male 301 133 (44.1) 1.00 1.00
Female 307 104 (33.9) 0.77 (0.63-0.94) 0.01 0.78 (0.64-0.94) 0.01
Age, months
24-35 175 31(17.7) 1.00 1.00
36-47 186 81 (43.5) 2.45(1.77-3.52) <0.01 2.39(1.68-3.42) <0.01
48-59 199 97 (48.7) 2.75 (1.94-3.90) <0.01 2.73(1.92-3.87) <0.01
60-71 & 48 28 (58.3) 3.29 (2.21-4.91) <0.01 3.27 (2.20-4.88) <0.01
Monthly family income
21.5 BMW 316 109 (34.5) 1.00 =
<1.5 BMW 282 125 (44.3) 1.29 (1.05-1.57) 0.01 -
Maternal schooling
>8 years 261 85 (32.6) 1.00 -
<8 years 345 150 (43.5) 1.34 (1.08-1.65) <0.01 -
Family structure
Nuclear 435 167 (38.4) 1.00
Non-nuclear 173 70 (40.5) 1.05 (0.85-1.30) 0.64
Mother visits dentist
Regularly 242 79 (32.6) 1.00 -
Non-regularly 366 158 (43.2) 1.32 (1.06-1.64) 0.01 -
Maternal anxiety
Low 362 124 (34.2) 1.00 1.00
Moderate 110 52 (47.3) 1.38 (1.08-1.76) 0.01 1.39 (1.10-1.75) <0.01
High 136 61 (44.9) 1.31 (1.04-1.66) 0.02 1.27 (1.02-1.59) 0.03
2 The total was smaller than the effective sample (n = 608) due to missing information.
BMW = Brazilian minimum wage; - = variables not included in model after adjustment.

Untreated dental caries prevalence and associated fac-
tors are shown in table 2. In the unadjusted analysis, age,
sex and family income, as well as maternal schooling,
dental anxiety and use of dental services were associated
with untreated caries occurrence. In the multiple regres-
sion analyses, the presence of maternal dental anxiety
and the child’s sex and age remained associated with the
outcome. Children whose mothers presented a moderate
(PR 1.39; 95% CI 1.10-1.75) or high (PR 1.27; 95% CI 1.02-
1.59) level of dental anxiety were more likely to have un-
treated dental caries when compared to children from
mothers with low dental anxiety.

Table 3 expresses the dental caries experience (dmft)
and associated factors. Unadjusted analyses demonstrat-
ed that the variables associated with untreated caries
prevalence were also associated with mean dmft. After
adjustment, however, family income, age and sex re-
mained associated with outcome.

Discussion

This study assessed family and maternal factors af-
fecting the oral condition of preschool children, and pro-
vided some new information that adds to current knowl-
edge concerning the influence of social risk factors on the
oral health of preschoolers: presence of dental anxiety
was associated with a higher prevalence of untreated den-
tal caries, while family income influenced mean dmft.
Besides, boys and older children showed a higher risk of
presenting both untreated dental caries and higher dmft
means.

In adults, the association between dental anxiety and
deteriorated oral condition is well established [McGrath
and Bedi, 2004; Mehrstedt et al., 2004]. Also, people from
lower socioeconomic status are generally more fearful of
dental treatment [Armfield et al., 2006]. Thus, one could
argue that the effect of maternal dental anxiety on caries
prevalence results from socioeconomic condition. How-



Table 3. Dental caries experience (dmft) and associated factors in Pelotas, Brazil (n = 608 mother-child dyads)

Variables Total® dmft RR crude p RR adjusted p
(mean * SD) (95% CI) (95% CI)
Sex
Male 301 1.81 (2.90) 1.00 1.00
Female 307 1.31 (2.55) 0.72 (0.54-0.96) 0.02 0.74 (0.56-0.97) 0.03
Age, months
24-35 175 0.64 (1.65) 1.00 1.00
36-47 186 1.77 (3.00) 2.75 (1.75-4.31) <0.01 2.85(1.81-4.50) <0.01
48-59 199 1.88 (2.69) 2.91 (1.90-4.46) <0.01 2.82(1.83-4.34) <0.01
60-71 48 2.73(3.98) 4.23 (2.42-7.37) <0.01 4.07 (2.37-6.97) <0.01
Monthly family income
21.5 BMW 316 1.08 (1.95) 1.00 1.00
<1.5 BMW 282 2.11(3.36) 1.95 (1.48-2.55) <0.01 1.94 (1.49-2.53) <0.01
Maternal schooling
>8 years 261 1.12 (2.07) 1.00 -
<8 years 345 1.88 (3.12) 1.68 (1.27-2.24) <0.01 -
Family structure
Nuclear 435 1.46 (2.56) 1.00
Non-nuclear 173 1.80 (3.13) 1.23(0.91-1.67) 0.18
Mother visits dentist
Regularly 242 1.11 (2.18) 1.00 -
Non-regularly 366 1.86 (3.02) 1.67 (1.24-2.25) 0.001 -
Maternal anxiety
Low 362 1.31 (2.51) 1.00 0.016 =2
Moderate 110 1.97 (3.01) 1.50 (1.06-2.12) 0.021 -
High 136 1.88 (3.03) 1.43 (1.02-1.99) 0.038 =
* The total was smaller than the effective sample (n = 608) due to missing information.
BMW = Brazilian minimum wage; - = variables not included in model after adjustment.

ever, the presence of dental anxiety at any level remained
strongly associated with untreated dental caries presence
in children in this study, even after confounder adjust-
ment. As the effect was similar for moderate anxiety ver-
sus low anxiety to the one for high anxiety versus low
anxiety, it can be concluded that scores higher than 11, on
a scale that ranges from 0 to 20, are associated with un-
treated caries in children.

Maternal dental anxiety is likely to be associated with
dental treatment avoidance, similarly to what occurs with
adults [Eitner et al., 2006; Lee et al., 2008], so this situa-
tion could prevent children from receiving appropriate
dental care. Thus, the presence of untreated dental caries
in preschool children of dentally anxious mothers re-
flects their negative beliefs and attitudes towards dental
care [Wigen et al., 2009]. In preschoolers, maternal dental
anxiety might be correlated with the children’s oral con-
dition through their mothers’ attitudes toward their chil-
dren’s oral health care [Tuuti and Lahti, 1987].

The relation between the mother’s dental anxiety and
dental attendance pattern and the child’s dental health
has shown conflicting results. Thomas and Startup [1992]
found a correlation between the mothers’ dental anxiety
and untreated carious teeth of 5-year-olds. However, a
study using multivariate analysis failed to find an asso-
ciation between caries in 5-year-old children and paren-
tal dental anxiety [Wigen et al., 2009]. In the latter study,
the prevalence of anxiety was low, different from the
present study, which may have contributed to the differ-
ence in results.

The results of this research showed that family income
is associated with caries severity. Though an association
with dental caries prevalence was not found, children
from low-income families presented a higher mean num-
ber of affected teeth. These results are in agreement with
those of a previous study that showed disease polariza-
tion in preschool children in Brazil according to different
socioeconomic profiles [Piovesan et al., 2010]. It is as-

sumed that socioeconomic conditions affect parents’ oral
health knowledge and attitudes, which in turn influence
their children’s oral health homecare and dental atten-
dance [Gao et al., 2010].

Despite the limitation of , the
current study could be usetful to identify risk indicators
that can be assessed in longitudinal studies. In this case,
influence of maternal dental anxiety on the child’s oral
health should be further assessed. The association be-
tween predictors and outcomes was assessed by Poisson
regression analysis. When using binary outcome, this
analysis can estimate the PR and its respective CI. Pois-
son regression is also an adequate method to be used with
count results truncated at low values, highly skewed in
the positive direction [Gagnon et al., 2008]. Dmft val-
ues usually present these characteristics [Piovesan et al.,
2010].

DAS is the most widely used instrument to assess den-
tal anxiety, as it has satisfactory reliability and validity
[Newton and Buck, 2000]. On the other hand, the sam-
pling method employed might question external validity.
To ensure variability, it would be appropriate to include a
higher number of sampling points [Bennett et al., 1991].
However, the vaccination program has a wide coverage
and the centers selected encompass nearly 60% of the
children attending the vaccination program. Therefore,
such a process provides a sound conclusion on the re-
search issue for preschool children living in the city. In
addition, the high response rate and the acceptable level
of inter/intra-rate agreement increased the internal valid-
ity of the study.

Behavioral pathways, which can further our health
disparity understanding, may have practical implications
in health promotion and policy-making [Gao et al., 2010].
Children from dentally anxious parents are more likely
to be anxious when compared with children from non-
fearful parents [Milgrom et al., 1995]. Also, another study
in this sample showed the influence of maternal dental
anxiety on the perception of the child’s oral health-relat-
ed quality of life [Goettems et al,, 2010]. The latter and the
present studies also lead to more questions, as: How can
oral health treatment be encouraged among parents who
may themselves be fearful of the dentist?

A change in parental behavior may represent an im-
portant part of a caries-preventive strategy for children;
the mother’s own oral behavior is thought to be especial-
ly important [Okada et al., 2008]. Improving dental care
access for low-income mothers, for example, would in-
crease their children’s dental care probability. According
to Grembowski, mothers who have a regular source of
dental care also have a higher dental care use for their
children [Grembowski et al., 2009].

This study showed that age, sex and family income de-
termined the mean dmft, while caries prevalence was in-
fluenced by age, sex and maternal dental anxiety level.
These findings suggest that preventive strategies for the
child’s oral health should pay closer attention not only to
the child’s and his family’s characteristics, but also to ma-
ternal dental anxiety-related behaviors.

Disclosure Statement

References

Armfield JM, Spencer AJ, Stewart JF: Dental fear
in Australia: Who's afraid of the dentist?
Aust Dent ] 2006;51:78-85.

Bennett S, Woods T, Liyanage WM, Smith DL: A
simplified general method for cluster-sam-
ple surveys ofhealth in developing countries.
World Health Stat Q 1991;44:98-106.

Eitner S, Wichmann M, Paulsen A, Holst S:
Dental anxiety - an epidemiological study
on its clinical correlation and effects on
oral health, ] Oral Rehabil 2006;33:588-
593.

Gagnon DR, Doron-LaMarca S, Bell M,
O’Farrell T, Taft CT: Poisson regression for
modeling count and frequency outcomes in
trauma research. ] Trauma Stress 2008;21:
448-454.

The authors declare that there are no conflicts of interest.

Gao XL, Hsu CY, Xu YC, Loh T, Koh D, Hwarng
HB: Behavioral pathways explaining oral
health disparity in children. ] Dent Res 2010;
89:985-990.

Goettems ML, Ardenghi TM, Romano AR, De-
marco FF, Torriani DD: Influence of mater-
nal dental anxiety on oral health-related
quality of life of preschool children. Qual
Life Res 2011;20:951-959.

Grembowski D, Spiekerman C, Milgrom P:
Linking mother access to dental care and
child oral health. Community Dent Oral Ep-
idemiol 2009;37:381-390.

Hu LW, Gorenstein C, Fuentes D: Portuguese
version of Corah’s Dental Anxiety Scale:
transcultural adaptation and reliability
analysis. Depress Anxiety 2007;24:467-471.

IBGE: Estimativas de populagio, 2009. http://
www.ibge.gov.br/home/estatistica/popu-
lacao/estimativa2009/POP2009_DOU.pdf.

Lee CY, Chang YY, Huang ST: The clinically re-
lated predictors of dental fear in Taiwanese
children, Int J Paediatr Dent 2008;18:415-
422.

McGrath C, Bedi R: The association between
dental anxiety and oral health-related qual-
ity of life in Britain. Community Dent Oral
Epidemiol 2004;32:67-72.

Mehrstedt M, Tonnies S, Eisentraut I: Dental
fears, health status, and quality of life.
Anesth Prog 2004;51:90-94.

Milgrom P, Mancl L, King B, Weinstein P; Ori-
gins of childhood dental fear. Behav Res
Ther 1995;33:313-319.




Newton JT, Buck DJ: Anxiety and pain measures
in dentistry: a guide to their quality and ap-
plication. ] Am Dent Assoc 2000;131:1449-
1457.

Okada M, Kawamura M, Hayashi Y, Takase N,
Kozai K: Simultaneous interrelationship be-
tween the oral health behavior and oral
health status of mothers and their children.
] Oral Sci 2008;50:447-452.

Peres M A, Traebert J, Marcenes W: Calibragio
de examinadores para estudos epidemioldgi-
cos de cdrie dentdria. Cad Saude Publica
2001;17:153-159.

Petti S: Why guidelines for early childhood caries
prevention could be ineffective amongst chil-
dren at high risk. ] Dent 2010;38:946-955.

Piovesan C, Mendes FM, Ferreira FV, Guedes
RS, Ardenghi TM: Socioeconomic inequali-
ties in the distribution of dental caries in
Brazilian preschool children. | Public Health
Dent 2010;70:319-326.

Seow WK, Clifford H, Battistutta D, Morawska
A, Holcombe T: Case-control study of early
childhood caries in Australia. Caries Res
2009;43:25-35.

Skeie MS, Espelid I, Riordan PJ, Klock KS: Caries
increment in children aged 3-5 years in rela-
tion to parents’ dental attitudes: Oslo, Nor-
way 2002 to 2004. Community Dent Oral
Epidemiol 2008;36:441-450.

Thomas JF, Startup R: Some social correlates
with the dental health of young children.
Community Dent Health 1992;9:11-17.

Tuuti H, Lahti S: Oral health status of childrenin
relation to the dental anxiety of their par-
ents. | Pedodont 1987;11:146-150.

WHO: Oral Health Survey - Basics Methods, ed
4. Geneva, World Health Organization, 1997.

Wigen TI, Skaret E, Wang NJ: Dental avoidance
behaviour in parent and child as risk indica-
tors for caries in 5-year-old children. Int ]
Paediatr Dent 2009;19:431-437.

Wigen TI, Wang NJ: Caries and background fac-
torsin Norwegian and immigrant 5-year-old
children. Community Dent Oral Epidemiol
2010;38:19-28.







