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Abstract The aim of the study was to evaluate
the perception of parents/caregivers regarding the
financial impact of oral health problems on the
families of preschool children. A preschool-based,
cross-sectional study was conducted with 834
preschool children in Campina Grande, Brazil.
Parents/caregivers answered the Early Childhood
Oral Health Impact Scale. “Financial impact”
was the dependent variable. Questionnaires addressing socio-demographic variables, history of
toothache and health perceptions were administered. Clinical exams were performed by three
dentists previously calibrated (Kappa: 0.85-0.90).
Descriptive statistics were performed, followed by
logistic regression for complex samples (α = 5%).
The frequency of financial impact due to oral
health problems in preschool children was 7.7%.
The following variables were significantly associated with financial impact: parental perception of
child’s oral health as poor, the interaction between
history of toothache and absence of dental caries
and the interaction between history of toothache
and presence of dental caries. It is concluded that
often parents/caregivers reported experiencing a
financial impact due to seeking treatment late,
mainly by the presence of toothache and complications of the clinical condition.
Key words Parents, Child, Preschool, Dental caries, Tooth injuries

Resumo O objetivo do estudo foi avaliar a percepção dos pais/responsáveis quanto ao impacto financeiro dos problemas de saúde bucal na família
de pré-escolares. Um estudo transversal, foi realizado com 834 crianças pré-escolares, em Campina Grande, Brasil. Pais/responsáveis responderam
ao Early Childhood Oral Health Impact Scale
(B-ECOHIS). O item “impacto financeiro” foi a
variável dependente. Questionários de variáveis
sociodemográficas, histórico de dor de dente e percepções de saúde foram administrados. Os exames
clínicos foram realizados por três dentistas previamente calibrados (Kappa: 0.85-0.90). Estatística descritiva foi realizada, seguida de regressão
logística para amostras complexas (α = 5%). A
frequência de impacto financeiro devido a problemas de saúde bucal em pré-escolares foi de 7,7%.
As seguintes variáveis foram significativamente
associadas com o impacto financeiro: percepção
ruim dos pais sobre saúde bucal, a interação entre
histórico de dor de dente e ausência de cárie dentária e interação entre histórico de dor de dente e
presença de cárie dentária. Pode-se concluir que
na maioria das vezes os pais/responsáveis relatam
impacto financeiro em decorrência da procura por
tratamento tardio, principalmente pela presença
de dor e complicações no quadro clínico.
Palavras-chave Pais, Filhos, Pré-escolar, Cárie
dentária, Traumatismos dentários
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Introduction
Oral health problems can affect family structure
due to the impact on activities of daily living as
well as both social and financial aspects1,2. Dental
caries and tooth injuries are the main oral health
problems that affect preschool children. Dental
caries is the main cause of pain and tooth loss3-5.
Traumatic dental injury (TDI) occurs unexpectedly and requires immediate care6. Moreover, the
treatment of these oral health problems can be
costly and exert a financial impact on the family.
Oral health problems can result in emergency care, hospitalisation, dental appointments and
the prescription of medications. In addition to
treatment-related expenses, there are also indirect costs in the form of transportation and absenteeism from work and school7. These factors
contribute to the increasing cost of oral health
care8,9. Moreover, little importance is given to the
primary dentition, which can lead to oral health
problems of greater severity when treatment is
eventually sought10.
Despite the importance of estimating the
costs of oral health problems and dental treatment, scarce recent data has been generated
from studies employing a representative sample.
Some studies have addressed the financial impact of systemic diseases on families7,11, but little
is known regarding the financial impact on the
families of preschool children with oral health
problems12-15 and, to best of our knowledge, no
previous study has investigated factors associated
with this financial impact.
The analysis of parents/caregivers’ perceptions regarding financial aspects of oral health
problems can help public administrators understand the overall disease burden in the population rather than merely clinical aspects. Parents’
perceptions of their child’s oral health could
influence oral health decisions and patterns of
health care16. Moreover, oral health should take
a larger part in discussions addressing health
policies aimed at investing in programs and services that correspond to the needs of the target
population and are directed at diminishing the
resulting oral health problems that impact the
family17,18. To gain a better understanding of this
issue, the aim of the present study was to investigate the perceptions of parents/caregiver regarding the financial impact of oral problems in a
preschool-based sample.

Methods
Sample characteristics
A cross-sectional study was carried out involving a random sample of 834 male and female
children aged three to five years enrolled in private and public preschools in the city of Campina Grande, Brazil. The participants were selected
from a total population of 12,705 children in
this age group. Campina Grande (population:
386,000) is an industrialised city in northeastern
Brazil and is divided into six administrative districts. The city has a Human Development Index
of 0.7219. Data collection was performed between
October of 2011 and April of 2012.
The percentage distribution of three-to-fiveyear-old preschool children in each administrative district was calculated from information
provided by the municipal Board of Education.
To ensure representativeness, the sample was
stratified according to administrative district and
type of preschool (two-phase sampling method). Preschools were randomly selected from
each administrative district in the first phase and
preschool children were randomly selected from
each preschool in the second phase. The sample
distribution was proportional to the total population enrolled in private and public preschools
in each administrative district of the city. The
sample size was calculated based on a 4% margin
of error, a 95% confidence level and a correction
factor of 1.2 to compensate for the design effect20.
A 50% prevalence rate of financial impact due to
oral health problems was considered to increase
the power and also because this value gives the
largest sample regardless of the actual prevalence21. Eighteen of the 127 public preschools
and 15 of the 122 private preschools were randomly selected. The minimum sample size was
estimated at 720 preschool children, to which
an additional 20% was added to compensate for
possible losses, giving a total sample of 864 preschool children.
Eligibility criteria
To be included in the study, the children
needed to be between three and five years of
age, enrolled in a preschool and free of systemic diseases (based on the reports of the parents/
caregivers). Only reports of parents/caregivers
were considered for systemic disease; no systemic
examination was conducted. The exclusion criteria were the presence of one or more erupted
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Training and calibration exercises
Training and calibration exercises consisted
of two steps (theoretical and clinical). The theoretical step involved a discussion of the criteria for the diagnosis of dental caries and TDI. A
specialist in paediatric dentistry (gold standard
in this theoretical framework) coordinated this
step, instructing three general dentists on how to
perform the examination. The clinical step was
conducted at a randomly selected preschool that
was not part of the main sample. Each dentist examined 50 previously selected children between
three to five years of age. Data analysis involved
Cohen’s Kappa coefficient on a tooth-by-tooth
basis. Inter-examiner agreement was tested by
comparing each examiner with the gold standard (K = 0.85 to 0.90). A seven-day interval was
respected between clinical examinations for the
determination of intra-examiner agreement (K
= 0.85 to 0.90). As Kappa coefficients were very
good22, the examiners were considered capable of
performing the epidemiological study.
Pilot study
A pilot study was conducted to test the methodology and comprehension of the questionnaires. To perform this step, two pre-schools were
randomly selected, one public and one private.
Twenty pairs of children/caregivers from each
school were analysed. Parents/caregivers signed
a statement of informed consent and answered
the questionnaires proposed by the research. Preschool children were examined at the pre-schools
and diagnosed for dental caries and TDI. Participants from the pilot study (n = 40) were not
included in the main sample. As there were no
misunderstandings regarding the questionnaires
or the methodology, no changes to the data collection process were deemed necessary.
Non-clinical data collection
The collection of the non-clinical data involved one item on the family function subscale
of the Brazilian version of the Early Childhood
Oral Health Impact Scale (B-ECOHIS) and
questionnaires addressing socio-demographic
data, health perceptions and history of toothache. Parents/caregivers were previously con-

tacted to attend a meeting at the preschools, at
which they were informed of the objectives of the
study. Parents/caregivers who agreed to participate signed a statement of informed consent and
were then asked to answer the questionnaires.
For the B-ECOHIS, the parents/caregivers were
instructed to consider the child’s entire lifetime
experience of oral health conditions and treatment. All questionnaires were completed by the
parents/caregivers and returned at the end of the
meeting.
The B-ECOHIS addresses the perceptions
of parents/caregivers regarding the impact of
oral health problems on the quality of life of
preschool children and their families. This scale
is divided into two sections (Child Impact and
Family Impact), containing six subscales and
thirteen items. The financial impact due to oral
health problems was evaluated using the family function subscale23,24. The item “How often
has your child had dental problems or dental
treatments that had a financial impact on your
family?” demonstrated satisfactory internal consistency and reliability. For statistical purposes,
financial impact was dichotomised as absent
(when the response option “never” was marked)
or present (remaining response options: “hardly ever”, “sometimes”, “often” and “very often”).
“Don’t know” responses were not counted.
The following socio-demographic data were
analysed: child’s sex, child’s age, mother’s schooling, age of parent/caregiver and household income (classified based on the monthly minimum
wage in Brazil, which was equal to US$312.50).
Parent’s/caregiver’ perceptions regarding
their child’s general and oral health status were
evaluated based on answers to the following
question: In general, how would you describe
your child’s general health/oral health? The response options were 1) very good, 2) good, 3)
fair, 4) poor and 5) very poor. For statistical purposes, these answers were dichotomised as good
(codes 1 and 2) or poor (codes 3, 4 and 5)14.
Clinical data collection
After the return of the questionnaires, three
dentists who had undergone the training and
calibration exercise performed the clinical exams. Prior to the exam, the children cleaned their
teeth under the supervision of the examiner.
For such, each child received a kit containing a
toothbrush, toothpaste and dental floss to remove bacterial plaque from the tooth surfaces
and facilitate the diagnosis. The children were
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examined at the preschools in a sitting position
in front of the examiner. Lighting was provided
by a portable headlamp (Petzl Zoom head lamp,
Petzl America, Clearfield, UT, USA). The dentists
used individual protection equipment, a sterile
mouth mirror (PRISMA®, São Paulo, SP, Brazil), sterile Williams probe (WHO-621, Trinity®,
Campo Mourão, PA, Brazil) and dental gauze to
dry the teeth.
Dental caries was diagnosed using the International Caries Detection and Assessment System (ICDAS II)25. This index has codes ranging
from 0 (absence of dental caries) to 6. Due to the
epidemiological nature of the present study, code
1 was not used, as drying of the teeth was performed with gauze rather than compressed air.
Code 2 is used for white spots and codes equal
to or greater than 3 determine different degrees
of cavitation. Codes 3 and 4 denoted low severity
caries, whereas codes 5 and 6 denoted high severity caries25.
TDI was classified as enamel fracture, enamel
+ dentin fracture, complicated crown fracture,
extrusive luxation, lateral luxation, intrusive luxation and avulsion26. A visual evaluation of tooth
coloration was also performed. TDI was recorded as present when any type of injury or tooth
discoloration was diagnosed. After the exam, a
fluoridated varnish was applied to all teeth and
children with dental caries or other dental needs
were sent for treatment.
Statistical analysis
Descriptive statistics were performed for the
characterisation of the sample. The frequency
distribution of the data was determined, considering the design effect correction. The dependent
variable was financial impact due to oral health
problems of the children (dichotomised as yes/
no). Logistic regression considering the design
effect in sampling weights for complex samples
was conducted for each dependent variable (p
< 0.05). Independent variables with p-values <
0.20 were incorporated into the multiple logistic
regression model using the backward stepwise
procedure. The interaction factor was tested for
history of toothache and dental caries. The goodness of fit of the model was evaluated by the McFadden test (pseudo R square). Statistical analysis was carried out using the Statistical Package
for Social Sciences (SPSS for Windows, version
18.0, SPSS Inc, Chicago, IL, USA).

Ethical considerations
The present study received approval from the
Human Research Ethics Committee of the State
University of Paraíba (Brazil) in compliance
with Resolution 196/96 of the Brazilian National
Health Council. All participants’ rights were protected. Parents/guardians read and signed a statement of informed consent prior to the children’s
participation.

Results
A total of 837 pairs of preschool children and
their parents/caregivers participated in the study;
this corresponds to 96.5% of the total determined
during the calculation of the sample size. The
loss of 30 pairs was due to a lack of cooperation
on the part of the child during the clinical exam
(n = 6), incomplete questionnaires (n = 11),
absence from preschool on the days scheduled
for the clinical exams (n = 4) and “don’t know”
responses on the B-ECOHIS item addressing financial impact (n = 9).
Table 1 displays the socio-demographic and
clinical characteristics of the sample, considering
the design effect correction. A total of 64.5% of
the children were diagnosed with dental caries
and 35.6% had suffered some type of TDI. A
total of 11.2% of the parents/caregiver reported
a financial impact on the family due to the oral
problems of their children.
In the bivariate analysis, the following variables were associated with financial impact:
mother’s schooling ≤ 8 years, household income
≤ minimum monthly salary, parents’/caregivers’
perception of their child’s oral health as poor,
history of toothache, dental caries and high severity of dental caries (Table 2). However, only
the interaction between history of toothache and
absence of dental caries (OR = 22.587; 95% CI:
4.838 to 105.448), the interaction between history of toothache and presence of dental caries (OR
= 15.256; 95% CI: 3.167-73.482) and parents’/
caregivers’ perception of their child’s oral health
as poor (OR = 2.025; 95% CI: 1.016 to 4.034) remained in the final model (Table 3).

Discussion
There has been little investigation regarding
parents/caregivers’ perceptions of the financial
impact of dental treatment for oral health prob-
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Variable
Sex
Male
Female
Age
3 years
4 years
5 years
Mother’s schooling*
≤ 8 years of study
> 8 years of study
Monthly household income*
≤ minimum salary
> minimum salary
Age of parent/caregiver*
≤ 30 years
> 30 years
Perception of general health*
Good
Poor
Perception of oral health*
Good
Poor
Toothache*
Yes
No
Dental caries
Absent
Present
Caries severity
Absent
White spot
Low severity
High severity
TDI**
Absent
Present
Type of TDI**
Enamel fracture and without trauma
Enamel + dentin fracture
Avulsion and/or luxation
Discoloration
Financial impact
Absent
Present
Total

Frequency
n

%

433
401

53.4
46.6

273
332
229

29.9
41.2
28.9

382
449

41.5
58.5

435
360

49.3
50.7

419
397

47.0
53.0

675
155

81.4
18.6

557
276

66.7
33.3

261
558

32.6
67.4

281
553

35.5
64.5

281
158
69
326

35.5
18.6
8.0
37.9

549
282

64.4
35.6

684
42
11
94

80.8
7.0
1.2
11.1

770
64
834

88.8
11.2
100.0

*
3 interviewees did not provide information on mother’s
schooling, 39 did not provide information on monthly
household income, 18 did not provide information on age of
parent/caregiver, 4 did not provide information on perception
of general health, 1 did not provide information on perception
of oral health and 15 did not provide information on
toothache. ** n < 834 for TDI (n = 831) due to tooth loss and/
or destruction that rendered the diagnosis impossible.

lems. Only a few studies have analysed the frequency of parents/caregivers’ perceptions of the
financial impact due to oral health problems in
preschool children12-15. The prevalence rate of financial impact of 11.2% concurs with previous
studies, which have reported prevalence rates
ranging from 2.3%-11.9%12-15. The differences
found might have occurred due to socioeconomic differences between samples. Nonetheless, in
addition to the frequency, it is necessary to investigate factors associated with the perception
of this impact in order to assist in the development of new public health policies. The present
findings indicate that according to parents/caregiver’s perceptions, a history of toothache and
parental perceptions of their child’s oral health
status as poor are associated with a financial impact on the family. These results may help governments in the elaboration of new oral health
policies aimed at reinforcing preventive actions
and reducing the costs and the family impact of
oral health problems, especially the conditions
that result in painful symptoms, due to the low
use of dental services by pre-school children27.
The prevalence rates of dental caries, TDI and
report of toothache were high. However, they are
in agreement with other studies performed with
pre-schoolers. The index used to diagnose dental caries detects the early changes (white spots).
Investigations that have used the same index
reported even higher prevalence rates of dental
caries (95.6% to 100.0%)3,28, perhaps because in
those studies pre-schoolers were examined in a
clinical setting and were from under-privileged
areas. The prevalence rate of TDI (35.6%) is similar to previous studies carried out with the same
age bracket29,30. Regarding toothache, the high
frequency precisely reflects the high prevalence
rates of oral health problems diagnosed and is
in agreement with other studies31,32. A previous
study highlights that children with caries experience had a higher prevalence rate of toothache
than did those that were caries free32. It is noteworthy that oral health problems may be influenced by contextual and individual factors.
For the analysis of dental caries, an interaction factor with a history of toothache was used.
Dental pain independent of dental caries was
significantly associated with parents/caregivers’
perception of the financial impact on the family. This means that only dental caries with a pain
component or pain stemming from another oral
health problem exerts a financial impact. Indeed,
a large portion of the Brazilian population does
not seek dental care unless experiencing pain or
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Table 2. Bivariate logistic regression for complex samples regarding financial impact and independent variables
among children aged three to five years.
Financial impact
Variable
Sex
Male
Female
Age of child
3 years
4 years
5 years
Mother’s schooling
≤ 8 years of study
> 8 years of study
Monthly household income
≤ minimum salary
> minimum salary
Age of parent/caregiver
≤ 30 years
> 30 years
Perception of general health
Good
Poor
Perception of oral health
Good
Poor
Toothache
Yes
No
Dental caries
Absent
Present
Caries severity
Absent
White spot
Low severity
High severity
TDI
Absent
Present
Type of TDI
Discoloration
Avulsion and/or luxation
Enamel + dentin fracture
Enamel fracture and without trauma

Bivariate
Unadjusted OR

Yes
n(%)

No
n(%)

37(12.4)
27(9.8)

396(87.6)
374(90.2)

19(9.2)
22(9.8)
23(15.1)

254(90.8)
310(90.2)
206(84.9)

40(15.6)
24(8.1)

342(84.4)
425(91.9)

0.010

2.105(1.192-3.717)
1.00

0.09

43(15.0)
20(8.2)

392(85.0)
340(91.8)

0.024

1.981(1.096-3.580)
1.00

0.08

30(11.5)
34(11.3)

389(88.5)
363(88.7)

0.937

1.023(0.585-1.789)
1.00

0.02

49(10.1)
15(15.8)

626(89.9)
140(84.2)

0.130

1.00
1.661(0.862-3.201)

0.04

25(6.3)
39(21.0)

532(93.7)
237(79.0)

< 0.001

1.00
3.979(2.244-7.053)

0.17

50(28.5)
12(2.7)

211(71.5)
546(97.3)

11(5.2)
53(14.4)

270(94.8)
500(85.6)

0.003

1.00
3.080(1.469-6.456)

11(5.2)
8(7.4)
2(6.3)
43(19.6)

270(94.8)
150(92.6)
67(93.7)
283(80.4)

0.463
0.797
< 0.001

1.00
1.465(0.527-4.068)
1.230(0.254-5.965)
4.449(2.084-9.496)

39(10.8)
23(10.8)

510(89.2)
259(89.2)

0.993

1.00
1.003(0.554-1.814)

9(13.3)
1(20.2)
6(16.0)
46(9.9)

85(86.7)
10(79.8)
36(84.0)
638(90.1)

discomfort33,34 . Moreover, although dental caries
is relatively prevalent, it does not affect a child’s
ability to perform activities of daily living in the
early stages of decay35. In general, only pain and
infection caused by the complications of dental
caries motivates parents/caregivers to seek ur-

p-value
0.359

0.859
0.114

< 0.001

0.434
0.436
0.291

95% IC
1.301(0.741-2.286)
1.00
1.00
1.065(0.530-2.140)
1.754(0.873-3.521)

14.162(7.084-28.311)
1.00

1.394(0.606-3.211)
2.298(0.283-18.675)
1.730(0.625-4.793)
1.00

Size
effect
0.03

0.04

0.30

0.10

0.16

0.02

0.07

gent care for their children33,36,37. It is possible
that seeking care only in such cases is due to the
low degree of resolution in public healthcare services for this age group and the need for specific
knowledge of paediatric dentistry38,39. Moreover, a previous study demonstrated that public

1223

Variable
Interaction factor
Toothache (no)*dental caries (no)
Toothache (yes)*dental caries (no)
Toothache (no)*dental caries (yes)
Toothache (yes)*dental caries (yes)
Perception of oral health
Good
Poor

N(%)

p-value

232(30.4)
44(5.1)
326(37.0)
217(27.5)

< 0.001
0.400
0.001

557(66.7)
276(33.3)

0.045

Multiple
Adjusted OR (95%CI)*
1.00
22.587(4.838-105.448)
1.922(0.419-8.821)
15.256(3.167-73.482)
1.00
2.025(1.016-4.034)

Variables incorporated into multivariate model (p < 0.20): child’s age, mother’s schooling, monthly household income, perception
of general health, perception of oral health, dental caries severity and history of toothache*dental caries interaction. * McFadden
test (pseudo R square): 0.225.

primary care is focused on children aged six to
12 years, giving priority to the permanent dentition40, which could lead parents/caregivers of
preschool children to seek care in an expensive
private practice.
The diagnosis of TDI in preschool children
was not significantly associated with parents/caregivers’ perception of the financial impact on the
family. This may be explained by the fact the mild
types of TDI are most often diagnosed in epidemiological studies and do not cause long periods
of pain for the child, which translates into a low
frequency of seeking treatment41. However, a
study involving children and adolescents found
that the degree of TDI severity has an impact on
both direct and indirect costs for patients and
caregivers42. On the other hand, most parents/
caregivers do not consider TDI to be a disease2,43.
Thus, there is no concern regarding this condition and many do not seek the necessary treatment.
Parents’/caregivers’ perception of their child’s
oral health status as poor was associated with
parents/caregivers’ perception of the financial
impact. Adequate oral health care and visits to
the dentist are influenced by parents’/caregivers’ perceptions10,44. The perception of poor oral
health is generally associated with clinical conditions and dental treatment needs in preschool
children16,44,45. Seeking this type of treatment requires time and money, thereby causing a financial impact.
The lack of an association between the report
of financial impact and socioeconomic conditions should be highlighted. Some studies show

that socioeconomic conditions may influence
family functioning12,14. However, other investigations reported the absence of a relationship
between these variables13,46. This finding suggests
that it is likely that oral health problems have an
impact on family functioning, regardless of socioeconomic status.
The present study was conducted with a representative sample and it is therefore possible to
extrapolate the findings. However, despite the use
of validated questionnaires and the execution of
a pilot study, the present investigation has the
limitations inherent to cross-sectional design
and some degree of information bias may have
occurred. Moreover, this study reflects parents/
caregiver’s perceptions of the financial impact
and not the report of the financial impact, as variables such as use of health services and medications, type of service used and time spent out of
work were not collected. In addition, some outcomes had a large confidence interval in the multiple logistic regression; this may be a limitation
of the study. The broad confidence intervals may
have been due to the heterogeneity of the sample47. However, there may be enough precision
to make decisions regarding the usefulness of an
intervention. Longitudinal studies are needed to
assist in the establishment of new public health
programs aimed at reducing the financial impact
of oral health problems. The evaluation of financial impact stemming from oral health problems
can contribute to improving public health strategies directed at preschool children, as it is evident
that there is a lack of planning of the health actions directed towards the child group48.

Ciência & Saúde Coletiva, 21(4):1217-1226, 2016

Table 3. Multiple logistic regression for complex samples regarding financial impact and independent variables
among children aged three to five years.
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