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Abstract
Introduction: Teledentistry refers to the use of telehealth systems and 
methods for remote dental examination, diagnosis, consultation, and 
treatment planning. Dental mobile applications can promote dental 
health to the public. Due to the fact that the attitudes of parents influence 
their young children, we investigated 3 hypotheses: 1) Parental attitudes 
regarding the use of dental apps will be positive for themselves and their 
children; 2) The attitude of the parent will be more positive for dental 
apps for their children than for themselves; 3) Parents with higher usage of 
medical apps, will have more positive attitudes to using dental apps and be 
more willing to pay for the service

Methods: This cross-sectional questionnaire-based study examined 
the attitude of parents regarding the use of dental apps. The anonymous 
questionnaire was distributed through social media in WhatsApp groups of 
parents with children aged 0-6 years in Israeli kindergartens and schools.

Results: The more apps a person uses in their daily life, the more medical 
and dental apps they utilize. Higher usage of dental apps improved attitudes 
towards these applications in the parent group (p<0.01). Positive attitudes 
increased willingness to pay for the applications (r=0.148, p<0.001).

Conclusion: Health apps change interactions with health care 
professionals, enabling remote access with doctors and dentists. Parents of 
young children had positive perceptions of the usefulness of applications 
as a tool to promote the oral health of their children.

Clinical implication: Further research and development of dental 
applications is required to improve and reduce dental diseases among 
young children.

Keywords: eHealth; Teledentistry; Willingness to pay; Health education; 
Health promotion

Introduction
Untreated oral conditions such as tooth decay or severe periodontal 

disease, affect approximately 3.5 billion people worldwide. Oral diseases 
lead to unnecessary pain and suffering and are the fourth most expensive 
disease to treat in most industrialized countries in the world [1]. In addition, 
poor oral hygiene may have a negative impact on eating, smiling, speech and 
communication, due to discomfort or embarrassment [2].

Early childhood caries is a very common diseases and is not limited to 
children of low socioeconomic status and impacts upon both oral and general 
health [3]. Tooth decay leads to pain, orthodontic problems, enamel defects, 
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as well as disordered eating and speech, and an increased risk 
of tooth decay as adults. Caries has an impact on the children 
themselves, and the daily routine of their caregivers [4].

“eHealth”
eHealth refers to the developing field in medical sciences 

and public health, wherein health services and information 
are transmitted through the Internet and related technologies. 
In a broader sense, the term characterizes not only developing 
technology, but also to a way of thinking and approaching 
improvements to health services on a local, regional, and 
even global scale by means of information transfer and 
communication aided by technology [5].

Telehealth Monitoring and Telemedicine
Telehealth Monitoring refers to communication between 

patients and therapists facilitated by technology without the 
need for in-person appointments by bridging geographical 
gaps, Telehealth Monitoring enhances treatment accessibility 
and curtails the ancillary expenses associated with 
conventional clinical care, such as travel time, fuel costs, and 
parking fees, allowing consultations while the patient and 
care provider remain in their respective homes. Additionally, 
Telehealth Monitoring incentivizes individuals to seek care 
for non-urgent concerns that might otherwise be deferred due 
to challenges related to travel and scheduling. Telemedicine 
is a form of telehealth that refers to medical, diagnostic and 
treatment-related services that are provided remotely [6].

Teledentistry
Teledentistry is the use of telehealth systems and 

methodologies for dentistry, including patient care and 
education for better oral health. Communication can be 
through live video (i.e., synchronous), or transmission 
of recorded information (i.e., asynchronous) [7]. Remote 
patient monitoring (RPM) involves the remote collection of 
personal health data [8]. The term mHealth, where “m” is for 
mobile, is for public health measures that are supported by 
communication devices such as mobile phones, computers 
and personal digital assistants (PDA) [9]. Teledentistry has 
been found useful for remote dental examination, diagnosis, 
consultation, and treatment plan proposal. Furthermore, there 
are advantages to implementing this technology in areas with 
limited access to dental services, for school children and even 
for long-term dental treatments [10].

Mobile application use is rising in general, and this 
increase is also seen the field of medicine. Health apps can 
help people manage and improve their health and quality 
of life, promote a healthier lifestyle, and access essential 
information efficiently. Apps are currently available for 
weight loss, exercise, pregnancy tracking, and more [11].

Historically, examinations and consultations have always 
been performed in person (face-to-face), yet technological 

advances have enabled dentists to communicate with patients 
remotely. The American Dental Association-ADA stated 
that examinations using teledentistry can extend the reach of 
dental professionals and increase access to care by reducing 
the effects of distance barriers to care [12]. To achieve these 
improvements, teledentistry should be include a consistent 
way to establish a relationship between the patient and the 
care provider, while maintaining the personal nature of this 
relationship. The quality of examinations and treatments 
carried out using tele dentistry must be at least as good as 
those performed in person. For example, the dentist providing 
the service must ensure that the information collected is 
sufficient to make an accurate diagnosis and a treatment plan 
[8].

The covid-19 pandemic highlighted the necessity of this 
type of technology especially since the infection was spread 
by droplet contact, making dental treatments particularly 
risky. Tele dentistry allowed for routine follow-up, training, 
education, and referrals without direct face-to-face contact 

[13].

Uses of Tele Dentistry

To maintain oral health, the recommended oral hygiene 
routine includes, twice daily brushing, and regular visits to 
the clinic where the dentist checks for signs of dental and oral 
disease and provides instructions for proper oral hygiene [1].

Although these steps for oral health maintenance are well 
known, there is evidence that a significant percentage of the 
population does not perform them. Underwood et al. (2015); 
found that 33% of men do not brush their teeth twice a day, 
and 59% of women regularly skip brushing in the evening 
[14]. Dental mobile apps are a practical way to promote dental 
health to the public at a low cost, especially when considering 
that 77% of US citizens and 76% of the population in the 
State of Israel have a mobile device [15].

During the Covid-19 pandemic, there were times where it 
was impossible to carry out dental treatments in the traditional 
way [10], and this allowed the thorough examination of the 
degree of patient satisfaction with teledentistry in terms of 
ease of use and access to clinical services [11]. Those using 
the technology reported that their complaints and concerns 
were answered and noted that the technology is easy to use 
and saves time. A London study with 103 follow-up patients 
found that over half of the respondents preferred telephone 
reviews to face-to-face meetings.

Although there are some costs to practitioners adopting 
the technology, it reduces unnecessary appointments, 
and disparities in dental health. Waiting lists may also be 
shortened [17].

The influence of parent's influence on the oral health of 
their children:
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Parents/primary care givers have the greatest influence 
on young children [18], and the acquisition of good hygiene 
habits in childhood contributes to adequate oral hygiene 
habits in adulthood. Factors such the education level of the 
parent, their occupation and health behavior are directly 
related to the health habits of the family. Healthy parents are 
more likely to have children with a better oral health than 
unhealthy parents, and the frequency of brushing among 
parents predicts the frequency of brushing in their children 
[19]. Furthermore, a direct relationship between the caries 
experience of the parent and the state of oral health in the 
child has been found [20]. There are various reasons for this 
connection e.g., neglect of oral health for financial services, 
may explain this relationship. 

Dental anxiety – a challenge in dental treatments for 
children:

Dental anxiety, is a common in children and adolescents, 
with many consequences, for the staff, the child, and their 
family [21]. Treatment of individuals suffering from dental 
anxiety may take longer, consume considerable resources, 
and make it difficult for the dentist. Therefore, assessing the 
level of anxiety and identifying its causes before the child 
enters the clinic, can help control anxiety levels, and reduce 
negative behaviors during the treatment [22].

Using tele dentistry for child dental care:
Some of the advantages of telehealth for child dental care 

include greater accessibility, earlier diagnosis and treatment, 
reduced absence from work or school, avoidance of the stress 
related to the medical environment and encouraging continued 
care [23]. Tele dentistry is economically efficient, it facilitates 
high-quality primary screening and rapid diagnosis. The non-
intrusive nature of this method is less stressful and improves 
the relationship between the treatment provider and the child 
in the treatment room [24].

The aim of this study was to examine the attitudes 
of parents of kindergarten children regarding the use of 
applications that encourage the promotion of oral health.

Materials and Methods
The questionnaires for this cross-sectional anonymous 

questionnaire-based study were distributed in WhatsApp 
groups of parents of children 6 years of age or younger in 
kindergarten or schools in Israel. Following approval of 
the Ethics Committee of the Hebrew University and the 
Hadassah Medical Center (number 12092021) managers of 
20 WhatsApp groups with about 500 participants consented 
to sharing the questionnaire in their groups.

Inclusion criteria:
(1) Smart phone owners
(2) Parent of a child 0-6 years of age.
(3) Over the age of 18.

(4) Speak and read Hebrew.
The questionnaire had four parts: 1) General information 

(age, gender, marital status, etc.); 2) Personal app use, type 
and frequency of use; 3) Questions related to the promotion 
of oral health, referring to positions regarding the relationship 
between the contribution of apps to general and oral health; 
4) Attitudes and willingness to paying for health apps. 

Before distributing the questionnaire to the research 
population, a sample group of seven parents of children in 
the same age range were asked to answer the questions. This 
helped ensure that the questionnaire was unambiguous and 
had logical connections between the different parts.

The internal reliability of the questionnaire was tested 
according to Cronbach's alpha and was found to be high (α 
= .830).

Statistical methods
Data analysis was performed using SPSS software, 

version 28.0. The sample population was described according 
to socio-demographic variables based on the distribution of 
frequencies and percentages.

Center (average) and dispersion (standard deviation, 
minimum and maximum values) indices were used for 
the descriptive statistical tests. In addition, T-tests were 
conducted for paired samples, segmenting was based on who 
the app is for (parent/child). T-tests were also conducted 
for independent variables and segmenting was according to 
marital status of the parent (in a relationship/not). Pearson 
correlations were conducted for quantitative variables.

Results
The study population included 105 parents of children 

aged 0-6. The age range of the parents was 24 to 64 years, 
with an average of 37.91 (SD=8.12).

Most of the study population was female (81%), born 
in Israel (84%), had an academic degree (85%), and in a 
relationship (90%). The number of children per family ranged 
from 1 to 6 with an average of 2.23 children (SD=1.18).

Most of the questions were multiple choice, and more 
than one correct answer could be marked. The most common 
value regarding the question of the benefits of using a dental 
application for yourself was: "time saving" (33%), the 
most common value for the question of the benefits of this 
application for your children was: "It is important for me to 
be in control of their health" (32%).

Research hypothesis testing
Hypothesis 1: Parental attitudes regarding the use of 

dental apps will be positive for themselves and their children.

Statistically significant positive relationship between the 
variables (r=.433, p<.001) in hypothesis 1. The more the 
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parents' use of dental apps increases, the more positive their 
attitudes will be for the use of dental apps.

Hypothesis 2: The attitude of the parent will be more 
positive for dental apps for their children than for themselves.

This hypothesis was confirmed and a statistically 
significant difference was found between parental preferences, 
apps intended for their children (M=2.24, SD=0.78) vs. apps 
for themselves (M=2.14, SD=0.77), {T (103)= - 1.786, 
p=.038}. 

Hypothesis 3: Parents with higher usage of medical apps, 
will have more positive attitudes to using dental apps and be 
more willing to pay for the service.

Significant positive relationships were found between 
general use of apps and: use of medical apps (r=.244, p=.006) 
and use of dental apps (r=.219, p=.012). The more apps a 
person used in their day-to-day life, the more they used 
medical or dental app (see graphs 1 and 2). 

A significant positive relationship was found between the 
use of medical and dental apps (r=.923, p<.001) see graph 3.

A significant positive relationship was found between 
willingness to pay for dental applications and attitudes 
regarding them (r=.148, p<.001); The more positive the 
parent was about app use, the more willing they were to pay 
for such apps (graph 4).

Discussion
In this cross-sectional study a questionnaire was 

distributed through WhatsApp groups of parents of children 
younger than 6 in school or kindergarten in Israel. The 
average age of the mostly female cohort was 38 years, and 
the most significant relative advantage reported by these 
young parents was the perception that using the app would 
save time, and this is congruous with the belief that one of the 
benefits of utilizing technological capabilities is optimal time 
management [25]. Traditional dental appointments at a clinic 
require time to make the appointment, changes in routine, 
travel to the clinic, finding parking etc. These inconvenient 
steps can be at the expense of work hours and sometimes 
require an additional person to supervise other children in the 
family. Studies have found that these issues lead to avoidance 
of going to the dentist until it is no longer possible to postpone 
the visit [26,27]. Tele dentistry offers a solution to most of the 
challenges presented, the option of transferring information 
and consulting with the dentist through a dental application 
has been found to increase responses to routine examinations 
and consultation calls, thereby lowering the clinical burden 
and increasing the satisfaction of both the patient and the 
therapist [28].

Many of the parents in the study cohort reported the 
importance they attach to verifying the health of their 

Graph 1: General use of apps and use of medical apps

Graph 3: Use of medical apps and use of dental apps

Graph 4: Attitudes regarding dental applications and willingness 
to pay for them.

Graph 2: General use of apps and use of dental apps
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children, and indeed this concept has been reported [29,30], 
for example Losiouk et al. (2018) found that parents of young 
children state that one of the advantages of using medical 
apps is the benefit of continuous monitoring of their child's 
health.

All three study hypotheses were confirmed in a statistically 
significant way.

Hypothesis 1: parents would have a positive attitude 
towards the use of dental applications for themselves and 
their children was found to be correct. The widespread use 
of cell phones has led to the adoption of applications and 
their assimilation into our daily routines. Studies found 
that users install apps from different content areas, such as 
entertainment, business, apps to make routine tasks easier and 
health apps [5,31].

Some health apps (for non-health professionals) provide 
information using understandable language and others 
change the way we interact with health care professionals 
[32]. Current technology makes it possible contact doctors 
remotely, for consultation, follow-up, while maintaining the 
option of making an in-person appointment. Studies show that 
the more a person is exposed to these technologies, the better 
their opinion becomes regarding their use for themselves and 
their children [33,34].

Hypothesis 2: Parents of young children will have a more 
positive attitude towards using dental apps for their children 
than for themselves was also proven correct.

A possible explanation for this is that parents prioritize 
the welfare of their children over their own, and many adults 
differ their own needs until they can no longer ignore them, 
yet take care of their children’s less urgent concerns without 
delay [35].

The first step in the diagnostic process is data collection, 
readily available technologies allow the transfer of bio-
information between patients and care providers without the 
need to be in the clinic, and this basic and reliable information 
helps assess the urgency of the case and where the person 
should go for appropriate treatment. Further investigation of 
why parents of young children have more positive perceptions 
about applications for their child’s heath than their own are 
warranted. 

Hypothesis 3: The more the parent uses medical apps, the 
more positive their attitude towards dental apps, and the more 
willing they will be to pay for the service. Willingness to pay 
(WTP)– describes the amount a consumer is prepared to pay 
for a particular service or product. The more the consumer 
perceives that the technology promotes health, the more they 
will be inclined to pay for it [36]. Paying for a service is a way 
of expressing trust in the service. Our previous publication 
demonstrated that subjects who believed that mHealth apps 
can enhance health had a higher willingness to pay for the 
service [37].

Conclusion
Young parents have positive attitudes regarding dental 

apps, they believe they will improve the oral health of their 
children. They also seem to be willing to pay for this type of 
application. 

Limitations
The main limitation of this study is the difficulty of 

generalizing the results, due to the possible selection bias 
of the participants. Firstly, most of the participants were 
females and their responses may not represent the opinions 
of all genders. These issues can be resolved using all genders 
groups with cohorts from different age groups. Another 
substantial limitation is the fact the study group was found 
using convenience sample methods, all participants were 
from WhatsApp social media groups in Israel that we were 
able to reach. The 21% response rate should be investigated. 
Although the response to online surveys rate are highly 
variable [38] they are usually in the 25-30% range. 
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