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Abstract

Objective: To explore the role of parental education and communication of risks versus benefits of pediatric dental image on parents’ knowledge,
comfort and confidence in allowing their children to receive the necessary imaging procedures.

Methods: Parents of children <18 years of age were recruited during routine dental visits at the Boston University Pediatric Oral Health Care Center
and Department of Dentistry at the Boston Medical Center, Boston, Massachusetts. Participants completed two brief questionnaires immediately before
and after the educational intervention. A brief two-sided printed informational handout and a mobile application called Medical Imaging Risk (MIR)
were used in the educational intervention for parental health education and communication of information on radiation risks. Statistical analysis was
conducted using STATA version 14.0 to compare pre-intervention and post-intervention responses of participants.

Results: Among 213 parents, the majorities were mothers (83%), African American (55%), with MassHealth insurance (82%) and reported that their
child/children have had previous dental radiographs (75%). A significant improvement in confidence of their knowledge on benefits and risks of dental
imaging was observed following the educational intervention (p<0.001). Parents’ level of comfort in allowing the use of dental radiographs for their
children significantly improved after the educational intervention (p<0.001). Parents preferred the printed handout (53%) only slightly more than the
mobile application (47%).

Conclusion: The results from our study suggest that a simple brief educational intervention that includes easy to understand materials can significantly
improve parental level of knowledge and confidence towards pediatric dental imaging. Thus dental practitioners should aim to include risk-benefit
dialogues as part of the routine dental care visit to improve communication and acceptance of pediatric imaging.

Keywords: Health Communication, Pediatric Dentistry, Children, Radiation Imaging, Radiation Risks, Dental Imaging, Dental Radiography, Parental Knowledge, Educa-
tional Intervention.

Introduction imaging procedures which can be overcome through improved risk-

benefit dialogues between practitioners and children, and their parents
Patient communication of health information is a key component . . S -
or guardians. To improve the current practices in risk communication
strategies the World Health Organization (WHO) organized an

International Workshop on Radiation Risk Communication in

of patient care and management. In particular, communicating
risks and benefits of medical and dental procedures enables better

understanding and decreases the level of anxiety among patients. Pediatric Imaging in September of 2010 and in collaboration with

Radiation imaging has been known to cause fear and anxiety among . - . « -
) . o . , a working group released a publication titled “Communicating
patients due to the general perception of radiation as a ‘hazard’ [1]. L S I N . -
i > ; . Radiation Risks in Paediatric Imaging” [3]. This publication was
This fear, caused mainly by incomplete understanding of the benefits . ) L L
] S . o developed to aid health professionals on communication of radiation
versus risks of radiation imaging, has been further fueled by historical o L . . .
o . . . . . risks in pediatric imaging more efficiently and to provide guidance on
radiation related disasters, media reports, social media, previous . . ) . .
. . . ] risk-benefit dialogues with children and their parents.
experience, experiences or shared by family and friends. Recent

evidence in the literature also suggests that significant gaps exist Dental radiology has evolved over the years and is currently being

between patient expectations and provider communication of benefits
versus risks of medical imaging [2]. These gaps also extend to dental
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used widely in children for diagnosis and management. In pediatric
dentistry in particular, dental imaging has played an important role
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in a child’s first visit to the dentist as it is not only a vital part in a
thorough examination of the oral cavity but is a simple procedure
that is used to also gain the child’s confidence [4]. While radiation
emission from dental imaging is lower than from medical imaging
procedures, dental practitioners should weigh the benefit and need
for the imaging procedure among children over the risks involved
to make a clinical judgement keeping in mind the interest of each
patient. In recent years there has been a significant increase in the
use of dental radiography in the United States (US) with over 500
million intra-oral bitewing and panoramic radiographic procedures
[5]. Also, the number of Cone Beam Computed Tomography (CBCT)
procedures have also significantly increased over the years. As a result,
the overall contribution of radiation exposure from dental imaging
procedures is increasing and is about 50% of the annual per capital
radiation dose in the US [6]. In light of these increases the American
Dental Association (ADA) in collaboration with 80 other health care
organizations developed a program called Tmage Gently’ in 2007
which is an initiative to raise awareness and educate practitioners to
provide safe pediatric imaging [7]. This alliance was also developed to
educate providers on selecting imaging procedures based on individual
needs and to limit the exposure time among children. The ‘Tmage
Gently in Dentistry’ campaign was specifically launched to promote
responsible use of dental radiography and to improve radiation safety
in pediatric dental imaging [6]. The main goals of this campaign is
based on the concept of reducing radiation exposure in children As
Low As Diagnostically Acceptable (ALADA) while achieving effective
images that aid in diagnosis.

Radiation exposure is the amount of radiation charge produced
by ionizing radiation during imaging procedures whereas absorbed
dose describes the amount of emitted radiation absorbed at a point
[8]. This absorbed dose is converted to equivalent dose by multiplying
the radiation delivered for each type of radiation. Effective dose
is the total amount of radiation exposure estimated from the total
equivalent dosages and [3] can be expressed in Sieverts (Sv) based
on the System International nomenclature [3]. The radiation dose
emitted in diagnostic imaging is expressed as milliSieverts (mSv)
[9]. When comparing the radiation exposure between medical
imaging procedures versus dental imaging, the exposure from dental
radiographs are much lower. For example, the radiation dose from a
set of four intra-oral bite-wing radiographs is 0.005 mSv and from a
single panoramic radiograph is 0.01 mSv which is equivalent to <1
day and 1.5 days of exposure to natural radiation respectively [3,8].
In comparison, the radiation exposure from a chest x-ray for a 5 year
old child is 0.02 mSv which is equivalent to 3 days of natural radiation
exposure. A Computed Tomography (CT) scan to the head of a 5 year
old emits 2 mSv radiation and is equivalent to 10 months of natural
radiation exposure whereas one CBCT procedure leads to radiation
exposure of 0.107 mSv which is less than five months of natural
radiation exposure, demonstrating that dental imaging procedures
lead to much lower radiation exposure. The risks from exposure
resulting from all types of diagnostic imaging and its effects are not
completely understood [3]. Effects such as cell death, hair loss, skin
redness etc. occur at much higher doses of exposure than the exposure
from dental diagnostic imaging. Long-term risk of developing cancer
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has been suggested based on some epidemiologic evidence for
radiation doses of 50-100 mSv which would be the accumulated dose
after multiple CT scans. However, since children have a long period of
life ahead, the low dose exposures from diagnostic imaging in the early
years of life may accrue and eventually may lead to a small increase in
lifetime risk of cancer in the future. Hence given the lack of strong
evidence and the uncertainty it is important for dental practitioners
to take a precautionary approach when using pediatric imaging. Also,
by improving patient and parent-provider communication about risks
versus benefits, informed decisions can be made that will ultimately
benefit the child patients.

There are only a few studies that explored the perspectives of
parents and communication of radiation risks most of which are
related to medical imaging procedures. Limited evidence exists on
communication of dental radiation risks and parents’ knowledge and
perception towards dental radiography. A study in Australia explored
parental level of knowledge and attitude towards dental radiography
for children [10]. That study analyzed 309 surveys completed by
parents and the results showed a low level of knowledge but positive
attitude towards dental radiographs. Also in that study, parents’ level
of education and parents with children who have had radiographs
previously were more likely to have a higher level of knowledge. In the
same study when participants were asked about whether they received
information on radiation risks, <40% reported that they had been
informed of the risks by their providers. Similar findings have been
reported in studies on medical imaging where participants have low
level of knowledge and report that they did not receive the information
on the risks of medical imaging [11,12]. A more recent study evaluated
patients’ perception on dental radiographs in Malaysia and reported
a significant lack of knowledge about the role of dental radiographs.
In that study among the participants 57% believed that dental
radiographs should be avoided in pregnant women and 32% believed
that dental radiographs should be avoided in children [13]. Studies on
communicating risks clearly highlight the gaps in provider-patient or
parent communication. Evidence also suggests that parents who did
receive information prior to imaging procedures report lower levels of
anxiety during the procedures [11]. Insufficient data is available on the
preferred method of communication in dental imaging risks versus
benefits. One study in Spain among 602 participants reported that
participants preferred both oral and written forms of communication
with no significant preference of one over the other [14]. With the
current technological advances there is an increase in usage of other
modes of communication such as online resources, phone applications
and text messaging however there is a lack of epidemiological data that
supports the use of these methods and there is insufficient evidence on
the most effective form of communication of health information.

Our study was developed to explore the role of parental education
and communication of risks versus benefits of dental imaging on
parents’ knowledge, comfort and confidence in allowing their children
toreceive the necessary dental imaging. Results from our pilot study has
been published previously [15,16]. In this report we describe the study
that was conducted and the results obtained from a larger sample with
additional investigation on the preferred method of communication
of risks versus benefits in comparison to our pilot study. Specifically
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our hypothesis was that a brief educational intervention by the dental
provider will increase the level of confidence and comfort among
parents and those parents prefer a specific mode of communication
of health information.

Methods

Note: A description of the study methods and results from our
pilot study was published previously [15,16].

The sample population in this study included parents or guardians
of children under 18 years of age. The participants were recruited
during routine dental care visits for their children at either the
Pediatric Oral Health Care Center in Boston University Goldman
School of Dental Medicine or Department of Pediatric Dentistry at
the Boston Medical Center, Boston, Massachusetts. A convenience
sampling method was used to recruit any one parent or legal guardian
per family and only those who were proficient in the English language
were included. Following verbal consent, the parents completed two
brief questionnaires and an intervention using a handout and a mobile
phone application was conducted as well by the study investigator.
The parents completed the questionnaires and the intervention while
waiting during their children’s dental treatment. The time taken for
participants to complete the questionnaires and the educational
intervention was between 15-20 minutes. This study was approved
by the Boston University Medical Center Institutional Review Board.

Educational Intervention

The materials utilized for the educational component in this study
included a short two-sided informational handout titled ‘Are dental
radiographs safe for your children?” (Sla and S1b Figures), and a
mobile application called ‘Medical Imaging Risk (MIR)’ (S2 and S3
Figures). The informational handout used in this study was in English
language, easy to read and the content was prepared at the 8th grade
level as is the standard when preparing patient related text (Sla and
S1b Figures). Colorful images, text and tables were used to educate
parents on dental radiography and provide information on sources
of radiation and their different dose estimations highlighting the
radiation dose with routine dental radiographs. The handout while
emphasizing the benefits and importance of dental radiography in
early diagnosis and treatment also outlined the possible risks from
unnecessary imaging procedures.

Following the discussion using the informational handout, the
mobile application (app), MIR was used to continue an interactive
discussion on radiation imaging (S2 Figure). The use of the app was
demonstrated, and participants were shown that this app can be
easily downloaded for free on both the Android and Apple platforms.
This user-friendly app provides information on the various dosages
and risks by type of radiation imaging (S3 Figure). The app also
provides additional resources for further detailed information that the
participants can download for free.

What is radiography?

It 15 an imaging technique that uses an invisible
beam of radiation like X-rays in order to capture
pictures of certain parts of the body 1n a specific
film or on the screen

Different types of radiographs?

There are several imaging methods that use different
kinds of radiation, like the X-rays and the
Ultrasounds. The most commonly used in Pediatric
Dentistry are the X-ray beam and the radiographs
either inside the mouth (Intracral) or on the outside

(Extraoral).

Are Dental Radiographs Safe for Your Child?

Why do we need radiographs?

They are used to help dentists in the diagnosis of
mvisible diseases, located deep 1n the bone that
can’t be seen by the naked eye during clinical
examimation. In addition. they assist dentists in
momitoring the process of development of the
child’s teeth and roots.

Are radiographs necessary?

Radiographs help the dentist in diagnosis and
treatment planning. The dentist evaluates each case
and weighs the benefits of taking dental radiograph
against the risks of exposing the child to X-ray.

S1a Figure. Information on side 1 of the printed handout:
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Do dental radiographs expose your child to What about electronic devices such as

extra radiation? smartphones, tablets etc.?

Dental radiographs are considered as a nunor source Electronic devices have shown to give off radiations

of radiations when compared to other sources of that are potentially harmful to children as they have

radiation according to the National Council on thinner skulls and their brains are still developing.

Radiation Protection and Measurements (NCRP). Despite the link between the health hazards and
electronic devices. many kids continue to use them

Peopl d to different kinds of radiations, -
eople are exposed to differ Ol radiatons, on a regular basis.

some of them are from natural sources like sun and

soil and others are man-made like smartphones. The What precautions should be taken during

radiations in dental radiographs are equivalent to a radiography?

few hours of natural background radiation and

less than that from being in the mountains or in
an airplane.
Radiation Source Time of Exposure to Natural
Radiations g
Airplane 4 days N
(Cross-Country) .
e T ¢ Use advanced dental technology (digital)
Radiography * Avoid unnecessary radiographs
Panoramic 1.5 days ¢ Shield patients with lead apron
Craniofacial Cone Less than 5 months
Beam CT Should I allow radiographs?
Chest X-Ray 3 days
Every diagnostic procedure has certain risks. But.
Do dental radiographs have risks to your not taking necessary radiographs also has risks. If
child? the radiograph 1s not taken. the main consideration
that the dentist worries about. 1s serious
The real amount of risks that may carry to the child undiagnosed dental disease. Therefore. it is
from mappropriate use of radiation 1s still uncertam: important to discuss with your child’s dentist about
however, these nisks can be nummized by avoiding e e e e e

unnecessary radiographs and taking certain

A nianh the dentist If vou have any questions or concems regarding dental

radiographs. please do not hesitate to contact the Pediatric
Oral Healthcare Center at 617-638-5034.

S1b Figure. Information on side 2 of the printed handout:

S1 Figure. Printed two-sided informational handout used in the educational intervention.
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< Calculating Risk

Chest X-ray

CT head

CT chest

CT abdomen

Nuclear medicine examinations

Dental examinations

Fluoroscopy-guided paediatric interventional
cardiology

Fluoroscopic cystogram

S2 Figure. Medical Imaging Risk (MIR) mobile application: Types of radiographic tests
listed in the application.
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Determine Risk l

Equivalent number of chest X-rays
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S3 Figure. Medical Imaging Risk (MIR) mobile application: Types of dose equivalents
for selected radiographic test by age.
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Study Questionnaires

Two questionnaires, one immediately before (pre-intervention)
and one immediately after (post-intervention) the educational
intervention were used to obtain information on parents’ knowledge
and perception towards pediatric imaging.

Pre-intervention questionnaire

In the pre-intervention questionnaire, which included 5
questions, parents responded if their child or children ever received
dental imaging. Irrespective of their response to this question parents
completed the remainder of the questionnaire. Parents responded to
questions on the level of confidence in their knowledge on risks and
benefits of radiation and were asked to choose from three options:
Not confident, somewhat confident and very confident. To evaluate
specific knowledge, parents were asked to respond to whether
smartphones and electronic devices emitted harmful radiation to
which they responded ‘yes’ or ‘no. Participants also responded to
their level of comfort in their child undergoing any type of radiation
imaging by choosing from three options: Not comfortable, somewhat
comfortable and very comfortable. Demographic information such
as participants’ gender, race, ethnicity and insurance type were also
obtained in the pre-intervention questionnaire to evaluate differences
in parent responses.

Post-intervention questionnaire

The post-intervention questionnaire, which included 8 questions,
included the same five questions that was in the pre-intervention
questionnaire, to evaluate a change in perception or comfort if any
as a result of the intervention. In addition, questions on whether the
educational material discussed during the intervention improved
their understanding about dental radiographs and if the participants
continued to have concerns about them were also included and both
of these questions generated a response of ‘yes’ versus no. One of
the goals of the post-intervention questionnaire was also to explore
the preferred method of communication when receiving health
information during dental care visits and the participants chose
between printed materials versus mobile application. This question
was not included initially however it was added later during the study
as our goal was also to collect data on the parent perspective related
to the educational material. As a result not all of the participants
responded to this question. The study application was amended with
this additional question and IRB approval was obtained to make this
change.

Statistical Analysis

Participants’ responses to the questionnaires, pre versus post
intervention, were compared and analyzed using STATA version 14.0
statistical analysis software. Differences in knowledge and perception
were also evaluated by demographic characteristics. Descriptive
and univariate categorical data analysis was conducted to evaluate
differences and p-values <0.05 were considered statistically significant.
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Results

A total of 213 parents participated in this study, reflecting the
population base of the Boston University Goldman School of Dental
Medicine. The majority were mothers (82.6%), having Medicaid as
their primary dental insurance (81.7%). Also, most of the participants
were African Americans, 54.9% followed by 17.8%n White; 7.04%
Asian; and 16.4% self-identified as Hispanic/Latino (S1 Table).

S1 Table. Characteristics of the study participants (N = 213).

Characteristic n (%)

Gender, n (%)

Females 176 (82.6%)

Males 37 (17.4%)

Race/Ethnicity, n (%)

Caucasian 38 (17.8%)
African American 117 (54.9%)
Hispanic/Latino 35 (16.4%)
Asian/Pacific Islander 15 (7.04%)
Other 8 (3.8%)

Type of insurance, n (%)

MassHealth 174 (81.7%)

Other 39 (18.3%)

History of previous dental radiographs for participants’ child/children, n (%)

Yes 159 (74.7%)

No 54 (25.4%)

Most of the participants in this study (75%) reported that their
child/children have had previous dental radiographs (S1 Table).
When comparing participants’ level of confidence on their knowledge
towards benefits of dental radiographs for their children, 74% of
participants reported either not confident or somewhat confident in
the pre-intervention questionnaire. This trend changed in the post-
intervention period as an improvement in the level of confidence
was evident with 65% of the participants reporting that they are very
confident. This improvement in the level of confidence was statistically
significant with p<0.001 (SI Table). Similarly, when evaluating the
confidence level on the knowledge of risks of dental radiographs
for their children, 69% of participants were either not confident or
somewhat confident in the pre-intervention questionnaire. However,
this trend also changed in the post-intervention period where 58%
reported being very confident with statistically significant results
(p<0.001).

In the pre-intervention, more than half the study population
(59%) reported that they were either not comfortable or somewhat
comfortable in allowing dental radiographs for their children (S2
Table). However following the educational intervention, in the
post-intervention, a significant majority (66%) reported being very
comfortable (p<0.001).
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In the post-intervention analysis regarding the helpfulness of the
educational materials, the great majority (94%) had a positive response
(S4 Figure). Eighty two percent reported no concerns with dental
radiographs after reviewing the materials during the educational
intervention (S2 Table). When evaluating the preferred method of
communication of health information, interestingly the responses were
almost equally distributed. As mentioned previously, this question
was initially not included in the post-intervention questionnaire and
was added after our pilot exploration. Therefore, the complete sample
population was not included in the comparison of preferred method
of communication. Among 147 parents or caregivers 53% reported
that they preferred the printed handout versus 47% reported that they
preferred the mobile phone application (S5 Figure). No significant
differences by gender, race/ethnicity and insurance type was observed
as the majority of the participants in this study was women, African-
American and had Medicaid insurance (S1 Table). Hence due to
the lack of variability by demographic characteristics we did not
observe statistically significant differences by these characteristics
and were unable to explore potential confounding by these factors in
multivariate analyses.

I Helpful [ Not helpful

S4 Figure. Helpfulness of the educational materials in understanding of pediatric
radiation imaging (post-intervention) N = 213.

I Printed handout I @ Mobile Application

S5 Figure. Preference for receiving health information (post-intervention) N= 147.
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S2 Table. Evaluation of parental knowledge and attitudes of radiation imaging among pediatric caregivers at the Pediatric Oral Health Center (N = 213)

Radiation Imaging Pre-test questionnaire Post-test questionnaire
n (%) n (%) p-value

Level of confidence in knowledge about benefits

Not confident 52 (24.4) 2(0.94)

Somewhat confident 105 (49.3) 72 (33.8)

Very confident 56 (26.3) 139 (65.3) <0.0001*
Level of confidence in knowledge about risks

Not confident 38 (17.8) 9(4.2)

Somewhat confident 109 (51.2) 80 (37.6)

Very confident 66 (31.0) 124 (58.2) <0.0001*
Level of comfort in allowing the use of dental radiographs

Not comfortable 28 (13.2) 11(5.2)

Somewhat comfortable 98 (46.0) 61 (28.6)

Very comfortable 87 (40.8) 141 (66.2) <0.0001*
Reported understanding of radiation from electronic devices

Yes 140 (65.7) 162 (76.1)

No 73 (34.3) 51(23.9) <0.0001*
Level of comfort in using dental radiographs by race/ethnicity before Not comfortable Somewhat comfortable Very comfortable
intervention

White 7(25) 21 (21.4) 10 (11.5)

African-American 15 (53.6) 50 (51.0) 52 (59.8)

Hispanic/Latino 6(21.4) 17 (17.4) 12 (13.8)

Pacific Islander 0(0) 6(6.1) 9(10.3)

Other 0(0) 4(4.1) 4(4.6) 0.291
Level of comfort in using dental radiographs by race/ethnicity after
intervention

White 3(27.3) 12 (19.7) 23 (16.3)

African-American 5(45.5) 32(52.5) 80 (56.7)

Hispanic/Latino 2(18.2) 14 (22.9) 19 (13.5)

Pacific Islander 1(9.1) 1(1.6) 13(9.2)

Other 0(0) 2(3.3) 6(4.3) 0.47f
Concerns regarding dental radiographs (post-intervention)* n (%)

Yes 174 (81.7)

No 39 (18.3)

*Results from Pearson Chi-square analysis.
‘tBased on results from Fisher’s Exact analysis;

fPost-intervention question
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Discussion

Overall the results from our study indicate that a simple brief
educational intervention in the dental office can not only improve
parental the level of knowledge but can also increase their level of
confidence and comfort thus enabling them to be more accepting and
comfortable with radiation imaging procedures for their child/children.
Our study also explored the preferred mode of communication among
parents and we observed that the majority preferred the printed
informational handout over the mobile application.

Communication of health risks and benefits is an important step
towards better provider-patient relationship. Particularly in pediatric
dentistry the level of anxiety among children and their parents are high
due to mainly lack of knowledge among patients and parents, which
may be as a result of failing to receive adequate information prior to
dental procedures. While dental providers showed an acceptable level
of knowledge on radiation risks, evidence from one study reported
that the patients’ knowledge was inadequate [17]. Similar findings
were reported in another study conducted in Australia where among
309 parents there was a low level of knowledge [18]. In our study, in
the pre-intervention questionnaire, parents reported a lower level of
confidence in knowledge of risks and benefits of radiation however
this significantly improved in the post-intervention following the
educational intervention and discussion using the mobile application.
This was also observed in the previously mentioned study in Australia
where the investigators reported that parents with higher level of
education appeared to have not only higher knowledge of radiation
risks but were more likely to accept radiation imaging as ‘safe’ and
‘beneficial. A study in Malaysia among patients reported that
insufficient knowledge was associated with higher level of disapproval
of the use of dental imaging among children [13]. In our study in the
post-intervention when parents were asked if they still had concerns
and if they comfortable in allowing their children to undergo imaging
procedures, the majority reported that they did not have concerns and
that they were very comfortable.

The risk-benefit dialogue is an important component of patient
care in the current practice of dentistry and can aid in lowering the
level of fear anxiety towards radiation [3,19]. This dialogue should
be designed based on individual patient needs. The providers should
also keep in mind that each patient and family differ in terms of their
social and cultural background, medical and dental history, and access
to care, especially given the growing diversity of the demographics in
the US [20]. The risk communication strategy should be developed
keeping in mind the prominent role of the parents in clinical decision
making of dental treatment for their children. Dental practitioners
should be aware that parents’ risk perception is often influenced by
social factors, personal belief systems, previous health experiences,
socio-economic factors and level of education [20]. Therefore, when
communicating health information it is vital that dental practitioners
take these factors into account and communicate information to the
parents and children in a way that is easy for them to comprehend. In
our study as we did not collect information on level of education and
socio-economic factors. We collected information on insurance type
which can be a proxy for economic level however the majority of the
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participants in our study since the majority reported Medicaid as their
insurance we were unable to evaluate differences by economic level
of the participants. The demographic characteristics observed in our
study are however reflective of the patient population at the Boston
University’s Goldman School of Dental Medicine.

Our educational intervention used a brief two-sided printed
informational handout and a mobile application. The informational
handout included content in simple easy to understand 8% grade
level of English language as is the standard when preparing consent
forms in English. The mobile application MIR, which was used in
our study intervention was also simple user-friendly application. The
preference for material used in health communication was distributed
almost equally with slightly higher preference for the printed handout.
This clearly points to the need to have various types of parental
educational aids available in the dental clinic as individuals tend to
have diverse learning styles and preferences. A recent study collected
data on patient perspectives on how physicians should communicate
information on radiation risks to patients and the results suggest that
there was equal preference for both oral and written information
[19]. Previous studies that used multi-media educational materials
for dental procedures have reported successful improvement in
knowledge [21,22]. Another study reported that text-messaging was
more effective than printed pamphlets when educating mothers.
These methods of communicating health information should also be
considered for future long-term studies.

Graphic display and visually appealing text play an important
role in enhancing health communication and improving knowledge
[1]. Our educational handout with information on radiation risks
and benefits was colorful with visual images and tables with clear
breakdown of details on radiation dosages. As a result, the parents
in our study may have preferred the printed handout a little more
than the mobile application for the ease of information description
and availability of the handout on hand. However, almost half the
population preferred the mobile application MIR which may have been
for those who prefer the portability and availability of information in
their personal devices.

Limitations of our study include the short follow-up time
following the intervention as the post-intervention questionnaire was
handed out to the parents immediately after the intervention. Parents’
knowledge of risks and benefits may be higher as a result of this short
follow-up time. Future studies should consider a longer follow-up
period to evaluate long term retention of knowledge. Also, in our
study while we described the availability of the mobile application
MIR, there is no information about whether parents who preferred
the use of the app downloaded the app and whether they continued
to use it. Again, a study with longer follow-up period will be able
to determine the frequency of use and the long-term benefits of the
mobile application.

According to the policy statement published by the American
Academy of Pediatrics (AAP), in the field of medical practice, key
elements in improving physician-parent-child communications are
(adapted from Levetown MaCob 2008 AAP policy statement) [24]:
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Informativeness: Quantity and quality of health information
provided by physicians.

Interpersonal sensitivity: Behavior of the physician that reflects
his or her attention to or interest in parents’ and child’ feelings or
concerns.

Partnership building: Extent to which the physician opens a
dialogue that allows the parents or children to share their perspectives
and suggestions.

These concepts can be applied in the field of dentistry as well
to improve dentist-parent-child communications which in turn
will improve the overall treatment and management thus resulting
in improved oral and systemic health of the child. In our study we
demonstrated that even a simple brief educational intervention during
a child’s dental care visit can significantly improve the level of comfort
and confidence among parents and caregivers. Future research can
utilize our study model to design larger studies with longer follow-up
and more detailed information on patient and parent background. This
can lead to better understanding on parental and patient preferences
and perspectives that will in turn help practitioners to design more
effective health communication strategies.
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