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ABSTRACT

Background: The prevalence of Early Childhood Caries (ECC) in Peruvian children is very high
especially in sub-urban areas. The dental profession is unable to solve this problem alone. Nurses
have close contact with mothers and young children through the mother-and-child health clinics.
Educating nurses in providing oral health advises to parents and inspecting teeth of the children
regularly might reduce the prevalence of ECC. Supportive educational materials need to be
developed and validated to facilitate their counselling actions.

Objective: To develop and validate an oral health advisory card and related illustrations for face
and content.

Methodology: The infant oral health guidelines from the Peruvian Association of Dentistry for
Infants (ASPOB) were adapted into statements and related illustrations, and assessed during a

*Corresponding author e-mail: rvillenas@usmp.pe



Pesaressi et al.; BIMMR, 7(9): 723-731, 2015; Article no.BJMMR.2015.382

focus group meeting. Using the RAND modified e-Delphi consensus method, 60 panel members,
covering (non-) dental professionals from 6 Latin-American countries, assessed 14 statements and
illustrations for face and content, using a Likert scale (1-9). Consensus was obtained at the 90%
mark point. The statements and illustrations were then field tested with 30 parents from a public
school to guarantee the understanding of words and graphics used.

Results: Two assessment rounds were needed. The response rates were 66.7% and 50%, for
round 1 and 2, respectively. At the end of round 1, full agreement on 6 statements and illustrations
was obtained. At the end of round 2, the mode value of agreement was 95.2% and concerned 8
statements and illustrations. The maximum value of 100% agreement was reached for 5
statements and illustrations. Consensus was reached for all 14 statements and illustrations.
Parents approved the oral health advisory card and related illustrations.

Conclusion: The newly developed oral health advisory card and related illustrations were
validated for face and content and were accepted by parents.

Keywords: Oral health; delphi technique; dental caries; early childhood caries; content validity.

1. INTRODUCTION

Dental caries can be prevented. Unfortunately,
many infants and young children suffer from
Early Childhood Caries (ECC). The prevalence of
ECC among 0-11, 12-23, 24-35 and 36-47
months-old infants from deprived areas of Lima
(capital of Peru) in 2011 was 10.5%, 27.3%, 60%
and 65.5%, respectively [1]. Additional data from
the study of Villena et al. [2] indicated that almost
all tooth cavities were left untreated. This finding
is in line with the results from the Global Burden
of Disease 2010 study. Untreated caries of
primary teeth ranked 10th on the list of the
prevalence of 291 diseases and injuries
investigated. This poor rating might be attributed
for a large part to the manner in which the dental
profession is managing ECC globally. Insufficient
provision of information on good oral health
habits and guidance to parents and carers to
adhere to these advises [3], insufficient attention
to monitoring dentitions regularly [4] and the
application of preventive measures, the social
belief that primary teeth will exfoliate and doesn’t
need to be restored [5], absence of training of
oral health professionals to treat paediatric
patients [6] and the different remuneration
systems might be reasons why so many young
children live with open cavities [7].

If the dental profession is unable to ensure a
caries free dentition for the majority of the young
in a society, then it should reassess its
management strategies and consider the
outcomes of appropriate research on curbing
ECC seriously. A strategy that yielded success
offered advice, applied preventive measures in
the clinic and provided guidance to the parents,
starting from soon after birth [8]. The prevalence
of dental caries in children whose parents /

carers had followed this strategy over a period of
50 months was 9 percent compared to the
prevalence of 81 percent for children that had not
followed that strategy. Other experiences,
establishing nutritional programs and home visits
to promote healthy habits, have shown to be
effective over a long-term period [9].
Furthermore, the dental profession should
abstain from using the traditional “drill and fill’
treatments that make children anxious for
receiving dental care but, instead, should resort
to atraumatic approaches like the Atraumatic
Restorative Treatment (ART) approach, which
has been shown higher acceptance by young
children [10].

A different approach to manage ECC in infants
and toddlers might be related to the public
healthcare system. Most of such systems,
worldwide, contain a clinic in which nurses
monitor the physical and health development of
new-borns at least to the age of 3. These nurses
educate parents / carers, among others, about
nutritious food and good general hygiene
practices. Extending the content of these advices
to include also oral health education might
enable parents in reducing the onset of
demineralisation in enamel and the development
in tooth cavities of their infant. Effective
participation of these nurses in providing
appropriate oral health advices to the parents /
carers attending the Mother-and-Child clinics on
a regular basis, and in recognizing changes in
enamel, requires evidence-based and standard
oral healthcare related messages, and the
willingness of nurses to do so. The latter was
investigated among a representative group of
nurses employed in the public health services in
Lima-Peru. Nurses overwhelmingly expressed
their willingness to participate as they saw a

724



Pesaressi et al.; BIMMR, 7(9): 723-731, 2015; Article no.BJMMR.2015.382

need for reducing the presence of caries lesions
in infants but requested for proper training first
and for permission from their superior [11].

Effective oral health prevention demands more
than interdisciplinary professional and self-care.
Important is the patients’ ability to understand
and act upon health information they receive
[12]. Therefore, any oral prevention strategy
should include aspects of communication that
are intended to inform patients about how to take
care of their own health and the kind of
professional services that are available to them
[13]. This integral approach, through the
assistance of nurses and presented in a
standardized way with dentists, might contribute
to a reduction in the prevalence of ECC in Peru.

In order to develop standardized oral health
messages for use by nurses in Mother-and-Child
clinics, a set of statements and accompanied
illustrations were required. These need to be
validated for face and content, and construct first
before they can be applied in health care
centres. The aim of the present study was to
develop and validate such statements and
illustrations for face and content.

2. MATERIALS AND METHODS
2.1 Development of the Oral Health Card

In 2007, the Peruvian Association of Dentistry for
Infants (ASPOB), a non-profit organization that
promotes the early intervention and prevention of
oral diseases in infants, organized an
international meeting and published guidelines
and strategies for promoting oral health for
infants in Latin America. This meeting had a
follow-up in 2010, when a different group of 30
professionals from nine countries of the region
reviewed and updated the content of the first
publication on the basis of newly published
evidence [14]. This updated document was taken
as a source of information for developing oral
health related statements that were meant to
assist parents / carers in keeping the teeth of
their infants healthy. Eight members of ASPOB,
who had neither participated in the writing of the
2007 nor in that of the 2010 document,
collaborated to model the recommendations into
15 statements related to different oral health
topics covered. They were health promotion, oral
hygiene, use of fluorides and healthy diet. The
statements were accompanied by a set of tailor-
made illustrations that represented graphically

the intention of each statement with the aim of
improving the understanding of its content.

2.2 Assessment Procedure

2.2.1 Focus group

The first step in the process of validating the
statements and the illustrations was to discuss
the proper wording and meaning of the
statements, and clarity of the illustration in a
focus group meeting. The group comprised of 25
members who originated from different
professions such as paediatric dentistry,
paediatrics, neuro-linguistic therapy and nursing
care. They assessed each statement and related
illustration, suggested modifications until they
reached consensus. As a result of this exercise,
two statements were merged into one, owing to
the similarities of their content. At the end of the
meeting, the group agreed on a draft card with
14 statements and related illustrations.

2.2.2 Panel rounds

The second stage of the validation process used
the RAND modified e-Delphi method [15]. E-
Delphi is an interactive consensus methodology
that combines scientific evidence with the
opinions and experience of experts through a
number of interactive rounds of assessments of
the presented information. Participants are able
to rate their agreement with a set of statements
and make comments to improve the quality of
each statement [16]. This stage required the
development of a website that was the host for
the individual panel rounds for assessing each
statement plus illustration using a Likert scale
from 1 to 9 (1=completely inadequate;
9=completely adequate). The website presented
the statements, the illustrations, the Likert scale
options and a text box, positioned under each
statement, in which participants could place
remarks (Fig. 1).

2.2.3 Panel group

A list of panel members was constructed (n=60)
of people with different backgrounds who had
shown interest in the topic under study through
publications, attending conferences and
engaging in paediatric dentistry associations.
These included paediatric dentists, post-
graduation students in paediatric dentistry,
general dentists, and non-dental professionals
such as paediatricians, psychologists, and
primary school teachers. The participants
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originated from Argentina, Brazil, Chile, Costa
Rica, Mexico and Peru. Each was invited via e-
mail to access the website and was provided with
a personal username and password to assess
each statement and illustration. The website
contained a section in which the intention of the
card was explained. It also included a PDF file
with a user guide to guarantee that members had
all the information required to manage the
website tool properly. After thirty days, non-
responded panel members received reminder e-
mail kindly requesting them to complete the
assessment within 15 days. A second reminder
was sent to those not having responded. The
website was closed 30 days after having sent the
second reminder.

2.2.4 Evaluation

Comments presented by the panel members
were analysed by two authors (EP and RV).
Suggestions that were thought to improve the
clarity of wording of the statements, its content
and its illustrations were used to modify them.
The panel members who had responded in the
first round were re-invited to assess the modified
statements and illustrations (Fig. 2). Panel
members that had not responded within 10 days
received a reminder. Those who had not
responded within 15 days from the first reminder
received a second reminder. The website was
closed 10 days after having sent the last
reminder.
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2.2.5 Field test

The consensus card statements and related
illustrations were subjected to a field test
discussion. Thirty parents, who had children in
primary school ages and who resided in low
socio-economic  suburban area of Lima,
participated. The discussion took place in two
stages. During the first stage, parents received
the 14 illustrations without any text. They were
requested to note on a paper sheet what advice
the illustration might contain. Thereafter, the
paper sheets were collected and the results were
analysed, item-by-item to assess the
concordance between the parents’ perception
and the advices approved through the panel
rounds. During the second stage, each parent
received a copy of the advisory card including
the 14 illustrations and accompanying
statements. They were requested to circle any
word or phrase that they did not fully understand
to make sure that the wording and sentences
were presented adequately. From the 14
statements, only 3 illustrations (N°9, 10 and 11)
were not completely understood and were
improved subsequently. Two weeks later, these
were then subjected for judgment of clarity and
understanding to ten parents who had
participated in the first field round. The parents
agreed to the interpretation of the illustrations as
approved by the panel members.
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Fig. 1. Capture of the website format in which the statements, illustrations, Likert scale and
comments box are presented
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Fig. 2. Flow of the oral health advices card development (*First pilot test n=30 and the
second pilot test n=10 subjects from the first group)

2.3 Statistical Analysis

Straightforward calculations were needed to
obtain results. The nine assessment codes were
clustered as 1-3, 4-6 and 7-9, indicating
‘disagreement’, ‘not in agreement / doubt’ and
‘agreement’ with the statement, respectively. A
statement was considered valid if more than 90%
of the panel members had rated it using a code
within the cluster indicating ‘agreement’.

3. RESULTS

The flow of the development of the oral health
advisory card is presented in Fig. 2. The
profession and gender of the panel members are
presented in Table 1. Out of the 60 panel
members originally invited to participate, 40
responded. The respondents of the first round
were originated from Argentina (n=1), Brazil
(n=1), Chile (n=1), Costa Rica (n=1), México
(n=2) and Peru (n=34).The response rate in the
first and the second round were 66.7% and
50.0%, respectively.

Table 2 shows the percentage of agreement and
mean scores for statements by panel rounds. In

the first round, consensus was reached on 6
statements. Statements ‘1,5 and ‘13’ needed to
be changed entirely. In statements ‘2,4,6,7’ and
‘10’ some words needed to be changed and the
related illustrations needed to be adapted
slightly. The mode value of agreement was
95.2% and concerned 8 statements and
illustrations. The maximum value of 100%
agreement was reached for 5 statements and
illustrations. Consensus was reached in all ‘14’
statements and illustrations at the end of round
2.

Table 1. Gender and profession of the
members of the panel-first round

Characteristic n
Male 11
Female 29
Profession

Paediatric dentistry 17
Paediatric dentistry student 9
General dentistry 8
Other(paediatrics, psychology, primary 6

teacher)

n = number of panel members+
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Table 2. Percentage of agreement and mean scores on statements and illustrations by members of the expert panel over the two rounds of

assessment
Statement Round 1 Round 2 Difference
Mean score Agreement, % Mean score Agreement, %

1.- Oral health care of the pregnant women 7.63 80.0% 8.52 95.2% +15.24%
2.- Exclusive breastfeeding up to 6 months of age 8.00 85.0% 8.48 95.2% +10.24%
3.- Advise not to use the bottle with milk during night-time 8.13 92.5% 8.81 95.2% +2.74%
4 - Proper time for semi-solid diet 8.00 82.5% 8.67 95.2% +12.74%
5.- Transmission of bacteria from mother to child 7.55 85.0% 8.52 90.5% +5.48%
6.- Oral hygiene responsible is the parent 8.15 87.5% 8.57 100.0% +12.50%
7.- Importance of primary teeth 7.80 82.5% 8.67 95.2% +12.74%
8.- Reduce consumption of sugary food and beverages 8.30 95.0% 8.81 100.0% +5.00%
9.- Importance of proper tooth brushing 8.43 92.5% 8.95 100.0% +7.50%
10.- Danger of excessive fluoride intake 8.08 87.5% 8.37 95.2% +7.74%
11.- Starting time for use of fluoride toothpaste 7.95 92.5% 8.62 95.2% +2.74%
12.- Helping the children to wash their teeth 8.40 92.5% 8.90 100.0% +7.50%
13.- Importance of regular visits to the dentist 8.33 87.5% 8.81 95.2% +7.74%
14.- Correct tooth brushing technique 8.23 95.0% 8.90 100.0% +5.00%
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4. DISCUSSION

The fact that the prevalence and severity of ECC
among Peruvian children is high shows that the
dental profession alone cannot control this
disease. Assistance is needed  from
professionals who come in contact with the
parents/carers of children at an early stage in
their life. In Peru, as in many countries, free
health counselling and primary care is available
at health centres. This situation presents a
unique opportunity to integrate oral health into
general health counselling through the
participation of the nurses. They can only
become effective if they are equipped with
appropriate knowledge and skills.

The present study validated an infant oral health
advices and related illustrations card for face and
content. As dental caries is a behavioural
disease, the main aim of the card is to guide
mothers/carers in implementing good oral health
behavioural instructions by having these written
down and illustrated. This was considered
necessary as studies have shown that patients
remember not more than 3 to 4 health advises
provided verbally by health personnel during a
consultation visit. Combining verbal and written
information improved the knowledge and
satisfaction of the patients instead of merely
providing information alone verbally [17].
Furthermore, it has been suggested that tailor-
made strategies and materials adapted to the
needs and skills of a particular group of patients
will foster a much more effective learning
environment [12]. This is especially true when
one deals with low literacy communities, who
need very simple words and instructive
illustration that simplify health concepts and
instructions aimed at maintaining a healthy
dentition. Different researchers had shown that
illustrations improve patients’ comprehension
and compliance related to health
recommendations [18-20], but they must be
accompanied by captions or written information
to guide the understanding of their content [21].

The RAND modified e-Delphi method was used
to assess each statement and illustration during
the panel rounds for face and content. This
method has been used to reach consensus
among policy-makers and homogenous groups
to validate diagnostic tools [22-24]. It is an
electronic version of the Delphi method, which
facilitates data entry and enhances
communication among panel members and the
researcher in comparison with the traditional

Delphi method that uses written physical
datasheets. This method worked very well in the
present study. Although only 50% of the panel
members assessed the statements and
illustrations during the second round, because a
high level of agreement was reached after round
1, the relatively low level of response may not
have had much impact on the face and content
validity of the final advisory card and related
illustrations.

Post-dissemination compliance with clinical
guidelines is higher when the recommendation
are compatible with the existing norms and
values, are easy to follow and are supported by
evidence [25-27]. Effective educational
interaction need to be sufficiently persuasive,
informative and relevant to the learner [28], and
should be provided in the moment where the
user finds it interesting and applicable in the
immediate future. Following the validation
process, the oral health advisory card will be
distributed during three key moments, the first
during enrolment of the child, the second when
the child attends the 6-month-control session and
the last one during the 12-month-control session.
In this manner, the mothers will receive the
information of interest at the ideal moment
without being overwhelmed with excessive
information, thus increasing the possibility of
post-dissemination compliance.

5. CONCLUSION

The new oral health advisory card, introduced in
the present study, has shown high acceptance
both from a panel of experts and from parents
from a low-SES community in Lima-Peru. The
validation acceptance scores for both statements
and illustrations were very high.
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