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Abstract

Background: The e-DENT program, initiated by Montpellier University Hospital’s Department of Dentistry, seeks to enhance
dental care access for individuals with special needs through teledentistry. This five-year retrospective study focuses on the
program’s impact, particularly assessing patients’ mood and behavior during telemedicine dental examinations and the
influence of these factors on diagnostic quality and feasibility.

Methods: This retrospective, multicentric observational study analyzed data from January 1, 2018, to April 24, 2023, involving
residents of medico-social institutions who participated in the e-DENT program. The study utilized a scoring system based on
the PANAS scale, which is used to brief measures of positive and negative affects. We aimed to evaluate mood and behavior.
The statistical analysis was conducted using R software, incorporating mixed logistic and linear regressions to assess the
impact of various factors on patient behavior, mood scores, and the quality and feasibility of diagnoses.

Findings: The study included 682 patients, revealing that the majority exhibited cooperative behavior during their telemedi-
cine consultations, with a median mood score of 2.5. Analysis showed a significant improvement in mood scores from the
first to subsequent consultations. The mood score positively correlated with diagnostic feasibility and negatively with visit
duration. Specific factors such as type of disability, fear of dental instruments, and patient cooperation significantly influ-
enced the quality of videos taken and the feasibility of diagnoses. Facilities catering to different disability types showed var-
ied mood scores, suggesting tailored approaches may be necessary.

Interpretation: The findings underscore the efficacy of teledentistry in providing dental care to individuals with special needs,
highlighting the importance of patient mood and behavior in improving diagnostic outcomes. The study suggests that tele-
dentistry can be a well-accepted and effective mode of dental care delivery for this patient group, with implications for opti-
mizing telemedicine practices in medico-social settings.
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Introduction
Since 2014, the Department of Dentistry at Montpellier
University Hospital has developed a telemedicine
program in dental care called e-DENT.1 This program
aims to improve dental care access for individuals with
special needs. The initial step in care provision involves
assessing the patient’s needs through remote diagnosis.
To optimize diagnostic feasibility, these assessments are
conducted in medico-social facilities within the hospital’s
territory, close to the targeted patients.

The e-DENT system comprises the following: (a) A
Soprocare® intraoral camera (Acteongroup, Mérignac,
France) utilizingfluorescence technology, enhancing remote
diagnostic quality, particularly for carious lesions and
gingival inflammations.2 (b) A laptop connected to the
intraoral camera via USB. The laptop, requiring internet
access for data transmission, is equipped with specific soft-
ware for recording patient information and videos. (c) The
e-DENT by Conex software (Conex Santé, Labuège,
France), designed to collect all necessary information for
remote diagnosis by the dentist. This software also stream-
lines data entry for the operator. (d) A secure server for data
storage and compliance with the General Data Protection
Regulation (GDPR). Personal health data used for telemedi-
cine activities are transmitted to this server, and dentists
access the data through secure authentication.

The e-DENT telemedicine dental examination follows
an asynchronous four-step process: (a) The visit: A nurse
trained in basic dentistry and device usage captures the
necessary information for remote diagnosis by the dentist.
Data includes the patient’s medical history and current
health status, a clinical examination using the intraoral
camera in fluorescence mode to record videos of each
dental sector, and the patient’s behavior during the examin-
ation. (b) Data transfer: Since the telemedicine process is
asynchronous, constant internet connectivity is not
required. After the visit, the nurse finalizes the record,
which is automatically sent to the central server upon inter-
net connection. (c) Analysis: Once the visit data reaches the
secure central server, the designated dentist accesses and
analyzes the patient’s information and videos to diagnose
and propose a personalized care plan. (d) Diagnostic feed-
back: After the dentist completes the diagnosis and report,
the nurse accesses the central server to retrieve and either
print or save the report in the patient’s digital records.

The e-DENT program, operational since April 14, 2014,
primarily servesmedico-social institutions but is also widely
used in prisons3 and Montpellier University Hospital’s
medical services.4 Initially targeting individuals with
special needs, identified as the most significant need in
the region by the Regional Health Agency (ARS),5,6 the
program has been under review for the last five years, par-
ticularly regarding patient perceptions of the visits. As men-
tioned by WHO,

While mHealth provides great opportunities, it also entails
challenges to employ mobile technologies in a way that
ensures everyone benefits and that inequalities in health
and oral health are reduced instead of contributing to
further widening the gap and leaving people behind.7

We decided to consider especially patients who suffered
from inequalities in access to dental care.

Even though the e-DENT project was 10 years old this
year, the policymakers are still doubtful about the accept-
ability of teledentistry by people with specific needs.
There is no article in the literature presenting results on
this aspect. We decided to focus on the subject to reduce
the huge gap in knowledge.

The primary objective of our study is to evaluate the
mood and behavior of patients with special needs during
a telemedicine dental examination. Secondary objectives
include the following: assessing the impact of repeated pro-
cedures on patient behavior, evaluating average visit dura-
tions based on facility types and patient behavior,
characterizing patients, especially in terms of general path-
ologies distribution, identifying proposed care pathways,
assessing patients’ oral health status, and evaluating
dental urgency levels and the necessity for emergency
appointments.

Materials and methods

Trial design

The e-DENT program has been recognized as a medical
activity since its endorsement by the Regional Health
Agency in November 2015, following its pilot phase.
This study is a retrospective, multicentric observational
analysis. Our research is confined to the analysis of data
from the past five years, spanning from January 1, 2018,
to April 24, 2023. The study protocol received approval
from the “Sud Méditerranée III” Human Research Ethics
Committee at the initiation of the program, complying
with French regulations under the number: 2014.02.05
bis, dated March 6, 2014. Every patient or their legal repre-
sentative signed a consent to be part of the study and to be
diagnosed using teledentistry.

Protocol

(a) Residents of medico-social institutions participating in
the e-DENT program (or their legal representatives) con-
sented to telemedicine dental examinations and the research
protocol. (b) Nurses at these institutions conducted ‘visits’
and collected necessary diagnostic information (medical
records, clinical examination via intraoral camera, patient
behavior). There was one designated nurse per institution.
(c) After data transmission, the diagnoses made by teleden-
tists and the resultant reports were sent back. All
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anonymized data were extracted from the telemedicine soft-
ware and compiled into an Excel® spreadsheet. (d)
Statistical analysis of the data was then conducted.

Objectives

The primary objective was to evaluate the behavior and
mood of patients with special needs during telemedicine
dental procedures. There was no specific existing classifica-
tion for this evaluation. We used the same scale than used in
the previous study.8 For mood assessment, we adapted the
work of Watson et al.,9,10 which focused on measuring
positive and negative effects. We proposed using eight
descriptive adjectives to characterize patient behavior:
four positive (“Was the patient: attentive, interested,
proud, enthusiastic.”) and four negative (“Was the patient:
restless, hostile, scared, nervous.”). Each adjective was
assigned a score ranging from 0 to 4 for positive and −4
to 0 for negative descriptors, as outlined in Table 1.

Scoring system: The results ranged from −16 to +16.
Nurses completed these indicators at the end of each visit
using the specific software system.

Behavior evaluation: To assess patient behavior during
teledentistry activities we also used the same five key ques-
tions that were developed in the previous study8: Does the
patient fear the electric toothbrush? Does the patient bite the
camera? Does the patient have difficulty keeping their
mouth open? Is the patient resistant? Is the patient coopera-
tive? These questions were selected as they were potential
obstacles to the successful completion of the procedure.
The fear of toothbrushes was included because the
intra-oral camera resembles an electric toothbrush in
appearance. The one on biting and the one on keeping the
mouth open were monitored as such behaviors could

negatively affect the teleconsultation and the treatment by
the dentist. The resistance and the cooperation of the
patient were recorded to have the feedback from the
health professional who recorded the video.

These questions aimed to evaluate the acceptability of
the camera usage and to anticipate potential care needs.

Time measurement: At the end of each visit, nurses were
also required to record in the software the time spent with
the patient. We monitored this indicator because it was
always a question from the policymakers and the medico-
social facilities’ director. The time spent by nurses to
record data should be transferred into salary money. This
indicator was very relevant.

Additional medical data collection: Other data collected
in the medical record by the nurse included type of disabil-
ity (psychiatric, mental, or multiple disabilities), epilepsy,
bruxism, swallowing disorders, and salivation disorders.

Teledentist analysis and diagnosis: The teledentist ana-
lyzed the data and performed a diagnosis that included
tooth-by-tooth diagnosis using the CAST classification,11

presence of plaque or tartar, need for care, urgency level
of required care,12 and type of care to consider: private
dentist, specialist dentist, and general anesthesia.

Additionally, the teledentist evaluated the quality of
videos taken by the nurse (poor, good, or excellent) and
the feasibility of the diagnosis (impossible, partial, or
complete).

Facilities inclusion criteria: All medico-social institu-
tions contracted with Montpellier University Hospital for
teledentistry activities and using the e-DENT system were
included. The study encompassed 27 facilities, categorized
based on the type of disability/state: 4 long-term care homes
for the elderly, 3 facilities for children with disabilities,
facilities where people with low facilities leave, 8 medica-
lized reception centers for people with middle disabilities,
specialized medicalized reception centers for people with
high disabilities.

Patients inclusion criteria: Inclusion criteria were resi-
dency in a contracted facility and consent to teledentistry
activities and the study. Exclusion criteria included
refusal to consent, patient refusal despite legal representa-
tive approval, and medical team refusal due to patient
health status.

Study intervention: Teledentistry procedures, as
described in the introduction, were performed for all indivi-
duals within the participating facilities.

Statistical analysis

Continuous data were presented as medians with quartile
ranges. Qualitative data were expressed as numbers and
percentages.

The receiver operating characteristic13 (ROC) curve is
used to evaluate the performance of a binary classification
model, using sensitivity and specificity. An ROC curve of

Table 1. Indicators and weighting of patient behavior and the score
for each response.

Is the
patient…

Not
at all

A
little Moderately A lot Enormously

Attentive 0 1 2 3 4

Interested 0 1 2 3 4

Proud 0 1 2 3 4

Enthusiastic 0 1 2 3 4

Restless 0 −1 −2 −3 −4

Hostile 0 −1 −2 −3 −4

Scared 0 −1 −2 −3 −4

Nervous 0 −1 −2 −3 −4

Inquimbert et al. 3



the mood score for video quality prediction was drawn by
plotting the sensitivity against the specificity of score
results. The area under the ROC curve (AUC) was calcu-
lated along with its 95%CI was estimated. The threshold
was determined with the Youden index to optimize both
sensitivity and specificity. The statistical measures of the
threshold performance (sensitivity, specificity) were
calculated.

Mixed logistic regressions on video quality, diagnostic
feasibility, behavior scores, and mixed linear regression
on mood score were performed, with significant variables
presented in multivariate analysis.

Statistical analyses were conducted using R (V.4.3.1)

Results

Description of the studied population: During the five-year
analysis period, 682 patients received at least one telemedi-
cine dental procedure (Figure 1). The gender distribution
was 56%male (379) and 44% female (303). The patient cat-
egories were as follows: 6%) were dependent elderly
persons; 10%) were children with disabilities; 4%) were
adults with disabilities, of which: 4%) lived in low-
disability life homes; 154 (22%) resided in medium-
disability medicalized reception centers; 8%) were in high-
disability specialized reception homes.

A total of 1210 telemedicine dental procedures were per-
formed on these 682 patients over the five years: 7.8%) had
2 telemedicine procedures; 95 (13.9% of the total and
24.1% of those who had 2) had 3; 32 (4.7% of the total
and 33.7% of those who had 3) had 4; 7 (1% of the total
and 21.9% of those who had 4) had 5.

The overall figures for inclusion and telemedicine pro-
cedure completion are summarized in Figure 2.

Medical overview
About the medical history of the patients, 144 (25.95%) had
a mental disability; 263 (38.6%) were on at least one psy-
chotropic medication; and 114 (22.94%) had diagnosed
swallowing disorders.

74% (503) of the patients had not seen a dentist for over
a year before their first telemedicine procedure. 12% had
not seen a dentist for more than 10 years.

Visit procedure

Duration of visit

At the end of each appointment, the nurses recorded the
time spent with the patient to complete the entire visit.
We described the results in Figure 3.

The median duration of the visits was 15 min, with the
first and third quartiles being 10 and 20 min, respectively.

Behavior and mood during the visit

We observed that 62.7% (427) of the patients who received
a telemedicine procedure were not resistant at all during
their first visit.

The median mood score was 2.5, with the first and third
quartiles at −2 and 8, respectively, among the 682 patients
who underwent a telemedicine procedure. The distribution
is summarized as follows (Figure 4).

The average mood score varies depending on the type of
facility where the patients are housed. It is negative for facil-
ities hosting children and those for adults with severe disabil-
ities (MAS), with scores of −0.68 and −0.92, respectively.
Conversely, the score is positive in retirement homes and
facilities for adults with mild and moderate disabilities, with
scores of +7.25,+ 2.81, and +5.43, respectively (Figure 5).

It should be noted that the median visit time for patients
with a negative mood score is higher than the overall
median, standing at 20 min, with the first and third quartiles
being 10 and 25 min, respectively.

Evolution of mood over successive
telemedicine dental procedures
It was particularly noteworthy that the Wilcoxon paired test
revealed a statistically significant median increase of 1 in
mood score from the first to the second consultation, with
a p-value <0.001 and a 95% confidence interval of [0; 2].
Similarly, the increase in mood score from the first to the
third and fourth consultations was also statistically signifi-
cant with an alpha risk of 5%. While the increases in
mood score from the second to the third consultation, andFigure 1. Inclusion flow.
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from the third to the fourth, were not statistically significant,
they nonetheless indicated a clear upward trend (Figure 6).

Relationship between patient mood, visit duration,
video quality, and diagnostic feasibility

The analysis of visit duration per patient, their mood score,
and the feasibility of diagnosis by the teledentist indicated
that an increase in mood score corresponded to improved
diagnostic feasibility (Figure 7). Additionally, longer visit
durations were associated with decreased diagnostic feasi-
bility (Figure 8).

To identify a mood score threshold that best discrimi-
nates video quality (“Good/Excellent” vs. “Poor”), an
ROC curve is performed. The area under the curve
(AUC) was 0.801 with a 95% confidence interval of
[0.754; 0.849]. The threshold identified using Youden’s
Index was −0.5, associated with a specificity of 0.650, a
sensitivity of 0.854, a positive predictive value (PPV) of
0.838, and a negative predictive value (NPV) of 0.678.
So, we achieved a correct classification rate of 78.9%.

We also investigated which variables could explain
the mood and behavior of patients during the visit, as
well as video quality and diagnostic feasibility. Initially, a

univariate regression was performed on variables that
might affect the aforementioned parameters. Variables
with a global p-value <0.15 in univariate were included in
the multivariate model, ensuring no collinearity issues.

For each of the five behavior variables, the variable was
dichotomized by cutting at the median of the first visit. The
video quality and diagnostic feasibility variables were also
dichotomized. The N for each variable varied.

All these elements are summarized in Table 2:
As an example, here is the model used for mood evalu-

ation. (Table 3)
From these various analyses, it has emerged that differ-

ent variables impact the studied parameters:
Type of disability/living environment: A child in an EEAP

has 5.82 points less in mood score compared to an elderly
person in an EHPAD. A person living in FDV has 5.81
points less in mood score compared to an elderly person in
an EHPAD. A person living in MAS has 6.83 points less in
mood score compared to an elderly person in an EHPAD.

When the patient had a mental disability: They had a
2.37 times higher risk of being afraid of the electric tooth-
brush. The quality of videos decreased by 43%. The feasi-
bility of diagnosis decreased by 50%.

When the patient was polyhandicapped: They had a 3.61
times higher risk of having difficulty keeping their mouth

Figure 2. Distribution of first visits by patient profile and per year.
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open. Their cooperation decreased by 77%. The feasibility
of diagnosis decreased by 84%.

When the patient had a psychiatric disability: They had a
54% higher risk of biting the camera.

Mood score:When themood score increased by 1 point: The
risk of being afraid of the electric toothbrush decreased by 18%.
The risk of biting the camera decreased by 26%. The risk of
having difficulty keeping the mouth open decreased by 27%.
The risk of opposition decreased by 39%. Cooperation was
1.53 times stronger. The quality of videos was 1.06 times stron-
ger. The feasibility of diagnosis was 1.08 times stronger.

For an additional minute of visit: The mood score
decreased by 0.04. The risk of biting the camera

increased by 1.06 times. The risk of having difficulty
keeping the mouth open increased by 1.02 times.
Cooperation decreased by 5%. The quality of videos
decreased by 3%.

When the patient had a swallowing disorder: Their
mood score decreased by 1.63 points. They had a 2.61
times higher risk of being oppositional. The quality of
videos decreased by 40%.

When the patient was afraid of the electric toothbrush:
The feasibility of diagnosis decreased by 53%.

When the patient had difficulty keeping the mouth open:
The quality of videos decreased by 51%. The feasibility of
diagnosis decreased by 48%.

Figure 3. Visit’s time for the first one.

Figure 4. Distribution of mood scores after the first act.
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When the patient was oppositional: The quality of
videos decreased by 50%.

When the patient required care: The risk of opposition
decreased by 64%. Cooperation was 2.25 times stronger.

A person with significant bruxism had 2.92 points less in
their mood score. A person with moderate bruxism had 1.85
points less in their mood score.

This study evaluates the impact of different disabilities
and living environments on mood scores and teleconsulta-
tion parameters using tools like electric toothbrushes and
intra-oral cameras. Children in specialized educational
support facilities (EEAP) and adults in foster homes for dis-
abled individuals (FDV) record significantly lower mood
scores, 5.82 and 5.81 points, respectively, compared to
elderly individuals in nursing homes (EHPAD). Those res-
iding in specialized medical assistance facilities (MAS)
experience an even greater decrease in mood scores,
amounting to 6.83 points below those in EHPAD. The
study further reveals that mental disabilities increase the
risk of fear toward electric toothbrushes by 2.37 times,
decrease video quality by 43%, and halve the feasibility
of diagnosis. Multiple disabilities exacerbate difficulties
in keeping the mouth open by 3.61 times, severely hinder

cooperation, and drastically reduce diagnostic feasibility
by 84%. Additionally, psychiatric disabilities significantly
raise the likelihood of patients biting the camera. Mood
improvements correlate with decreased behavioral chal-
lenges and enhanced cooperation and diagnostic capabil-
ities, underscoring the importance of mood management
in teleconsultation settings.

A person making a second visit had 1.88 points more in
their mood score. A person making a third visit had 3.87
points more in their mood score. A person making a
fourth visit had 4.01 points more in their mood score. A
person making a fifth visit had 3.40 points more in their
mood score.

Discussion
This initial study on the impact of mood quality and patient
behavior during a telemedicine oral and dental procedure
highlights several intriguing findings. Firstly, in the organ-
izational dimension of such a program implemented in
medico-social structures, and secondly, in identifying influ-
ential parameters on diagnosis execution and patient
experience.

Figure 5. Distribution of average score based on disabilities.
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A well-accepted practice by individuals with specific
needs: We observed that only 5.3% (Figure 1) of attempted
visits could not be completed due to a lack of patient cooper-
ation. Considering that telemedicine activities were conducted
with a population of individuals with specific needs, it is
natural to view this low percentage as a success. It is worth
noting the 12.8% of individuals who were considered
“very” oppositional during the nurse’s visit. On the other
hand, 62.7% were classified as “not at all oppositional,” and
41% were identified as “very” cooperative. We can conclude
that telemedicine in oral and dental care seems to be well-
accepted by individuals with specific needs. Interestingly,

25.7% seemed to be “very” proud of having undergone a tele-
medicine examination. Nurses reported that this sense of pride
among patients was an argument to convince those who were
less motivated to participate.14

The mood score used in this study indicates that tele-
medicine in oral and dental care appears to be better appre-
ciated by elderly individuals living in nursing homes
(+7.25) as well as by individuals with mild or moderate dis-
abilities (scores of +2.81 and +5.43, respectively). Even for
children with disabilities and individuals with severe dis-
abilities, the mood score is not extremely low, as it is just
above −1, with a maximum minimum of −16.

Figure 6. Evolution of mood score based on the number of procedures performed over 5 years.

Figure 7. Distribution of diagnostic feasibility based on mood score; −1= not feasible; 0= partially feasible; 1= feasible.
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Unfortunately, it is impossible to objectively compare
the difference in patient mood during a telemedicine pro-
cedure versus a “traditional” face-to-face oral and dental
examination, as there is no literature evaluating this.
However, a study examined the deployment of telemedicine
in oral and dental care in medico-social structures and found
that patients seemed more comfortable with nurses than
with dentists who visited the facilities because they knew
them and were known by the nurses.14

Familiarity with this practice by individuals with specific
needs shows a real improvement in the acceptability of tele-
medicine in oral and dental care, with a significant increase
in mood score when patients receive multiple procedures
over time (Figure 6). This suggests that as telemedicine activ-
ities continue to develop, individuals are likely to become
more accepting, as is often the case in this population.15

The identified visit duration in our study does not seem
excessive, considering the specificity of the patients. A
median of 15 min seems reasonable (Figure 3). A

Figure 8. Distribution of diagnostic feasibility based on visit duration (minutes); −1= not feasible; 0= partially feasible; 1= feasible.

Table 2. Dichotomy threshold and N for each item.

Item Dichotomy threshold N

Mood NA 702

Fear of electric toothbrush 1 1024

Biting the camera 1 995

Difficulty keeping the mouth
open

2 1037

Resistant 1 827

Cooperative 3 938

Video quality Bad/good+ excellent 599

Diagnostic feasibility Not feasible+ partial/
feasibile

976

Inquimbert et al. 9



Table 3. Synthetic table of statistic.

Mixed Univariate linear model Mixed multivariate linear model

Variable N Estimator 95% CIa Pmodality Pglobal Estimator 95% CIa Pmodality

Patients profile 1092 <0.001

Elderly — — — —

Children −7.18 −9.65, −4.70 <0.001 −5.82 −8.52, −3.12 <0.001

Low −1.03 −3.21, 1.16 0.357 −2.80 −5.06, −0.53 0.017

Middle −4.83 −7.09, −2.57 <0.001 −5.81 −8.42, −3.20 <0.001

High −7.74 −9.86, −5.63 <0.001 −6.83 −9.05, −4.59 <0.001

Gender 1201 0.240

F — —

M 0.60 −0.40, 1.59 0.240

Epileptic 1135 <0.001

No — —

Yes −3.27 −4.34, −2.20 <0.001

Psychic disability 995 <0.001

No — —

Yes 2.98 1.90, 4.06 <0.001

Mental disability 1032 0.040

No — —

Yes 1.29 0.06, 2.52 0.040

Polydisability 1037 0.038

No — —

Yes −1.43 −2.79, −0.08 0.038

Swallowing 908 <0.001

Normal — — — —

Wrong way −3.62 −4.93, −2.30 <0.001 −1.63 −2.96, −0.31 0.017

Salivation 911 <0.001

Normal — —

(continued)
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Brazilian study shown that the average time of an oral con-
sultation in primary care is 24,39 min.16 So, even if we had
the average time of 8 min that the “teledentist” need to
analyze the video3 the time needed for a teleconsultation
on a patient with specific need is shorter that a face-to-face
consultation on general patient. It is important to understand
that these 15 min encompass the entire visit, not just the

time spent recording images. This time includes patient
preparation, information gathering, and video recording.

It is also interesting to note that when the visit duration
increases, it has a negative impact on the mood score and
video quality. We think that it is due to poorer cooperation
and a higher risk of biting the camera and experiencing dif-
ficulty in keeping the mouth open. This is confirmed by

Table 3. Continued.

Mixed Univariate linear model Mixed multivariate linear model

Variable N Estimator 95% CIa Pmodality Pglobal Estimator 95% CIa Pmodality

Increased −2.29 −3.98, −0.60 0.008

Drooling −4.92 −7.07, −2.77 <0.001

Decreased −2.69 −5.10, −0.29 0.028

Bruxism 893 <0.001 — —

None — — −2.92 −5.24, −0.6 0.015

High −5.74 −8.18, −3.30 <0.001 −1.85 −3.53, −0.17 0.034

Moderate −5.12 −6.75, −3.48 <0.001

Scale 1055 0.145

None — —

Low 0.64 −0.42, 1.70 0.238

High −0.52 −1.75, 0.71 0.410

Moderate 0.07 −1.01, 1.15 0.902

Visit’s time 1201 −0.06 −0.09, −0.03 <0.001 <0.001 −0.04 −0.07, −0.01 0.010

Emergency score 1092 0.590

Don’t need treatment — —

Need treatment −0.21 −0.98, 0.56 0.590

Number of visit 1201 <0.001

1 — — — —

2 1.28 0.22, 2.34 0.018 1.88 0.62, 3.14 0.004

3 3.43 1.72, 5.13 <0.001 3.87 2.27, 5.48 <0.001

4 4.91 2.47, 7.35 <0.001 4.01 1.90, 6.12 <0.001

5 5.01 0.62, 9.40 0.025 3.40 −0.21, 7.01 0.071

aCI= exact confidence interval.

Inquimbert et al. 11



Figure 1, which shows that the median visit duration for
patients with a negative mood score increases to 20 min,
and Figure 7, which shows that diagnostic feasibility is
higher when the visit duration is short.

Our study showed that a mood score of −0.5 is the
threshold at which video quality transitions from “good”
or “excellent” to “bad.” We also identified that when the
mood score increased by 1 point: The risk of biting the
camera decreased by 26%; The risk of having difficulty
keeping the mouth open decreased by 27%; The risk of
opposition decreased by 39%; Cooperation was 1.53
times stronger; Video quality was 1.06 times better;
Diagnostic feasibility was 1.08 times better. The mood
score could serve as a filter for conducting the visit, espe-
cially for video recording. Evaluating the mood score
before capturing videos could determine whether it is
appropriate to proceed. If the mood score is less than
−0.5, there is a 78.9% chance that the recorded videos
will be “bad.” Furthermore, the risk of biting the camera
will be higher, and diagnostic feasibility will be lower.
Therefore, calculating this mood score before video record-
ing during the preparation phase or when initial attempts to
insert the camera into the patient’s mouth result in a mood
score below −0.5, it might be wiser to postpone video
recording to a time when the person has a higher mood
score and, thus, greater cooperation.

Similarly, in the context of deploying telemedicine
across a territory, it appears that some facilities are more
conducive to rapidly achieving positive results in telemedi-
cine procedures. This is due to the most frequently encoun-
tered types of disabilities in these facilities. Indeed, nursing
homes, FAMs, FDVs, and ESATs have higher mood
scores. However, we should not exclude EEAPs and
MASs from such programs because, even though they
have moderately negative mood scores, patient adaptation
could lead to quality videos and smooth diagnostic proce-
dures with telemedicine in oral and dental care.

By considering broader elements than just cavities,
edentulism, and periodontal pathologies, we observed asso-
ciations with visit completion. One surprising finding is the
link between individuals with swallowing disorders. Our
study revealed that their mood score decreases by 1.63
points compared to those without swallowing disorders.
Likewise, they are 2.61 times more likely to be oppos-
itional, which impacts video quality as it decreases by
40%. We attempted to understand why swallowing disor-
ders have such a significant impact on telemedicine activ-
ities. Analysis of the literature suggests that swallowing
disorders are closely related to poor oral health,17 but we
did not find a clear link between swallowing disorders
and difficulties in accessing the mouth.

Similarly, we found that individuals with significant or
moderate bruxism had significantly higher mood scores,
by 2.92 and 1.85 points, respectively, compared to non-
bruxism patients. We believe that the muscle and dental

pain caused by bruxism18 could explain this, as well as
the nervous and/or anxious state that typically leads to
bruxism,19 which could account for the lower mood score.

Finally, our study also showed that individuals in need
of care were less oppositional and even 2.25 times more
cooperative. This suggests that even individuals with
mental, psychological, or psychiatric disabilities may feel
the need to cooperate in order to receive care.

Conclusion
These results suggest that telemedicine in oral and dental
care can be effective for individuals with specific needs,
but factors such as the type of disability, mood score, and
visit duration should be considered to ensure the success
of remote examinations. This study provides valuable
insights for improving telemedicine in oral and dental
care and could contribute to the implementation of best
practices for managing individuals with specific needs in
this field.

Acknowledgments: The authors would like to thank Ms. Célia
Vidal and Ms. Fanchon Herman for their invaluable assistance
in statistical analysis, as well as all healthcare professionals
involved in the field of telemedicine in oral and dental care
across various medico-social institutions.

Contributorship: Camille Inquimbert: performed analysis and
wrote the paper; Céline SABOURIN: performed analysis;
Nicolas Sepashvili: collected the data and performed analysis;
Jean Valcarcel: conceived and designed; Abid Bossouf:
performed analysis; Nicolas Giraudeau: conceived and designed,
collected the data, performed analysis, and wrote the paper.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding: Funding from Regional public health agency,
University Hospital of Montpellier, and University of Montpellier.

Guarantor: NG

ORCID iD: Nicolas Giraudeau https://orcid.org/0000-0003-
1141-0171

References
1. Giraudeau N, Valcarcel J, Tassery H, et al. Projet e-DENT :

téléconsultation bucco-dentaire en EHPAD. Eur Res
Telemed Rech Eur En Télémédecine juin 2014; 3: 51–56.

2. Inquimbert C, Hirata-Tsuchiya S, Yoshii S, et al. Concordance
study between regular face-to-face dental diagnosis and dental
telediagnosis using fluorescence. J Telemed Telecare 2021; 27:
509–517.

12 DIGITAL HEALTH

https://orcid.org/0000-0003-1141-0171
https://orcid.org/0000-0003-1141-0171
https://orcid.org/0000-0003-1141-0171


3. Inquimbert C, Balacianu I, Huyghe N, et al. Applications of
teledentistry in a French inmate population: a one-year obser-
vational study. Makkar A, éditeur. PLOS ONE 7 avr 2021; 16:
e0247778.

4. Giraudeau N, Camman P, Pourreyron L, et al. The contribu-
tion of teledentistry in detecting tooth erosion in patients
with eating disorders. Digit Health. Janv 2021; 7: 20552076
2110192.

5. Thiébaut S and Lupi-Pégurier L. Comparaison du recours à un
chirurgien-dentiste entre les personnes âgées institution-
nalisées et celles vivant à domicile, France, 2008–2009.
Bull Épidémiologique Hebd 5 mars 2013; 5.

6. ARS-LR. Volet ambulatoire du SROS-PRS. Document de
travail présenté à; 2012 avr 14.

7. WHO, ITU. Mobile technologies for oral health: an imple-
mentation guide. Genève: WHO, 2021.

8. Petcu R, Kimble C, Ologeanu-Taddei R, et al. Assessing
patient’s perception of oral teleconsultation. Int J Technol
Assess Health Care 2017; 33: 147–154.

9. Watson D, Clark LA and Tellegen A. Development and val-
idation of brief measures of positive and negative affect: the
PANAS scales. J Pers Soc Psychol 1988; 54: 1063–1070.

10. Watson D and Clark LA. Measurement and mismeasurement
of mood: recurrent and emergent issues. J Pers Assess.1997;
68: 267–296.

11. Frencken JE, de Amorim RG, Faber J, et al. The caries assess-
ment Spectrum and treatment (CAST) index: rational and
development. Int Dent J 2011; 61: 117–123.

12. Estupinan-Day S. Promoting oral health.
13. Hajian-Tilaki K. Receiver operating characteristic (ROC)

curve analysis for medical diagnostic test evaluation. Casp J
Intern Med 2013; 4: 627–635.

14. Petcu R.Multiple stakeholders’ analysis of a store-and-forward
oral teleconsultation system in France. Montpellier: Université
de Montpellier, 2020.

15. Myhren L, Pawlowski A, Schwob A, et al. Development and
evaluation of an individualised dental habituation programme
for children with autism spectrum disorder living in Rogaland,
Norway. Eur Arch Paediatr Dent 2023; 24: 387–399.

16. Belotti L, Maito S, Vesga-Varela AL, et al. Activities of the
oral health teams in primary health care: a time-motion
study. BMC Health Serv Res 10 mai 2024; 24: 617.

17. Furuta M and Yamashita Y. Oral health and swallowing pro-
blems. Curr Phys Med Rehabil Rep déc 2013; 1: 216–222.

18. Castrillon EE and Exposto FG. Sleep bruxism and pain. Dent
Clin North Am oct 2018; 62: 657–663.

19. Nazzal H, Baccar M, Ziad T, et al. Prevalence of anxiety, sleep
bruxism and temporomandibular disorders during COVID-19 in
qatari children and adolescents: a cross-sectional study. Eur
Arch Paediatr Dent déc 2023; 24: 787–795.

Inquimbert et al. 13


	 Introduction
	 Materials and methods
	 Trial design
	 Protocol
	 Objectives
	 Statistical analysis
	 Results

	 Medical overview
	 Visit procedure
	 Duration of visit
	 Behavior and mood during the visit

	 Evolution of mood over successive telemedicine dental procedures
	 Relationship between patient mood, visit duration, video quality, and diagnostic feasibility

	 Discussion
	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


