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Abstract: The aim of this cross-sectional pilot survey was to assess patients’ perception and accep-
tance of a tele(oral)medicine program during the COVID-19 pandemic. We conducted a telephone
survey on 84 patients of MoMax ambulatory at the Department of Oral Sciences and Maxillofacial
Surgery at “Sapienza” University of Rome, Polyclinic Umberto I. Demographic characteristics of the
patients were recorded, and a 24 question-survey was completed. A Chi-square test and an ANOVA
test were performed with a significance level of 5% to determine the association between two target
questions of the survey (Q22 and Q23) and specific variables such as computer skills, conditions
influencing the experience of the conventional visit, and the difficulty in taking intraoral photos.
Sixty-two (73.8%) patients declared an interest in the use of a tele(oral)medicine program. Further-
more, 41 (48.8%) participants preferred this type of visit to a conventional odontostomatological visit.
Significative statistical associations were found between patients’ interest in a tele(oral)medicine
service and computer skills, conditions influencing the experience of the conventional visit, and the
difficulty in taking intraoral photos. Our study showed that the tele(oral)medicine program appears
to meet the expectations and needs of our patients.

Keywords: SARS-CoV-2; COVID-19; survey; telemedicine; telehealth; tele(oral)medicine; teleden-
tistry; televisit

1. Introduction

The most appropriate definition of telemedicine (TM) is provided by the World Health
Organization (WHO), which defines TM as the delivery of healthcare services using infor-
mation and communications technologies (ICT) for the diagnosis, treatment and prevention
of disease as well as research and education in the health field [1]. TM is able to facilitate
communication and interaction not only between the healthcare provider and patient
but also between the providers themselves. Indeed, it can, to a certain extent, remove
geographical and temporal barriers, bridging gaps in the nonhomogeneous distribution of
healthcare services [2].

After the declaration made on 11 March 2020 by the WHO, the epidemic of severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) was proclaimed a global pandemic.
The transmission of COVID-19 occurs through liquid particles (respiratory droplets and
aerosols) and by contact with contaminated surfaces. A close interaction with an infected
patient, distanced less than 1 m, strongly increases the risk of infection [3]. Dentistry is
one of the medical branches presenting a high risk of SARS-CoV-2 transmission. The
dentist-patient relationship involves face-to-face contact, which is necessary to approach
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the oropharyngeal region. Furthermore, the production of droplets and aerosols and
direct contact with the patient’s fluids, such as saliva or blood, are characteristic of dental
procedures [4]. Following the recent shelter-in-place orders across Italy, the majority of oral
medicine clinics in hospitals, dental schools, and private practice settings are faced with
the challenge of maintaining regular oral medicine services while keeping their patients,
providers, and staff from being exposed to COVID-19 [5].

Following the aim of bridging the gap between healthcare services and the population,
tele(oral)medicine has been recognized as a tool to help combat the COVID-19 pandemic.

The following three modes of operation hold great value for oral diagnosis: teleori-
entation, which allows professionals to perform screenings, provide guidance, and refer
patients with suspected oral lesions to face-to-face assistance, if needed; telemonitoring,
which permits professionals to visually monitor patients through photographic control;
and teleconsultation, which enables the exchange of information between professionals,
assisting in diagnosis and therapy for the patient.

Although teledentistry is far from new, it is used on a limited scale and its advantages
in tele(oral)medicine have not yet been fully explored. Furthermore, there is limited pub-
lished evidence to show patients’ readiness and acceptance of teledentistry services [6]. The
current literature on the acceptance of teledentistry is limited to health care providers [7].

Barriers to the use of telemedicine include concern regarding the patient—physician
relationship, legal issues such as privacy and data concerns, and social issues such as
variable digital access and familiarity with telecommunications technologies [8].

The aim of this pilot survey was to assess patients’” evaluation and acceptance regard-
ing the introduction of a new tele(oral)medicine service to improve patients’ satisfaction
and, ultimately, patients’ care.

2. Materials and Methods

All procedures performed in studies involving human participants were in accordance
with the ethical standards of the institutional and /or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

This cross-sectional survey was approved by the local Ethics Committee of Sapienza
University of Rome (Ref. 5813, Prot. 0520/2020).

A telephone survey was administered by a single trained interviewer during April
2020. Participants were selected through probabilistic sampling among patients treated
at the MoMax (Oral Medicine and Maxillofacial) ambulatory of the Department of Oral
Sciences and Maxillofacial Surgery at “Sapienza” University of Rome, Polyclinic Umberto
I[9,10]. This ambulatory is a task force that was founded in June 2014 and designed to
provide cancer patients and patients with Oral Potentially Malignant Lesions (OPML) with
multidisciplinary team care. The main aim of this project is to customize and accelerate the
treatment plan for cancer patients as a trial to improve their survival rate. Different health
providers work together in this project, including oral medicine specialists, prosthodontists,
maxillofacial surgeons, oncologists, radiotherapists, and anatomopathologists.

The sample size was calculated using EpiCalc 2000 version 1.02 (Microsoft Windows
application) by setting the following parameters:

e Expected answer “Yes” to Question 22 (Would you be interested in using an oral
telemedicine service?) = 65%;
Null hypothesis value = 50%;
Significance = 0.05;
Power = 80%.

The sample size obtained was 84 patients.

The selection of the participants was achieved by generating random numbers using
EpiCalc 2000 version 1.02; each generated number was then connected to a specific patient
in our department database.

Only patients aged > 18 years old were included. Patients that met the following
criteria were excluded from the study: patients aged > 75 years old, patients who did not
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answer telephone calls after three tries, patients who did not give consent, patients with
language difficulties, and patients with mental disabilities. Each participant was informed
about the study, including the following information: interview duration (mean duration:
20 min), aim of the survey, guarantee of participant anonymity, and the option to withdraw
from the study.

Before the administration of the questionnaire, each participant was required to
agree to the consent and privacy policy through audio registration as proof of voluntary
participation in the study. The personal data for each patient were anonymized through the
assignment of a generic number, and only the researchers were able to identify the patient.

The questionnaire was developed by a panel of four experienced oral pathologists
and one biostatician after reviewing the relevant published literature and the most recent
available information on telemedicine, teledentistry, and tele(oral)medicine.

The survey consisted of 24 multiple-choice questions divided into four different do-
mains: sociodemographic variables (gender, age, civil status, city of residence, occupation,
etc.); factors that may influence the patient’s experience within the MoMax ambulatory
(annual mean access to our ambulatory, waiting time before the visit, etc.); skills in the use
of technology (ability to use information technology (IT) devices, ability to use smartphone
cameras, etc.); and interest in tele(oral)medicine services.

The answers were encoded and entered into an Excel spreadsheet (Microsoft Office
2016, Redmond, WA, USA). Statistical analysis was performed in collaboration with the
Department of Public Health and Infectious Diseases of the Polyclinic Umberto I, Sapienza
University of Rome, using SPSS software version 25.0. Descriptive analysis was reported
as frequencies and percentages. Chi-square tests (x2) and one-way analysis of variance
(ANOVA) were utilized to determine the associations between the two target questions
of the questionnaire, Q22 (would you be interested in using an oral telemedicine service?)
and Q23 (how would you define your level of interest in accessing a new oral telemedicine
service?), and the following variables: city of residence, profession, gender, age, time taken
to get to the hospital from home, personal impact of home-hospital distance, mean annual
access to our ambulatory, waiting time before the visit, personal impact of waiting time
before the visit, payment exemption for the visit, access to an IT device, ability to use
IT devices, need for human contact during the visit, ability to use a smartphone camera,
evaluation of complexity of taking an intraoral photo and interest in paying the visit
through the web. The statistical significance level was set at p < 0.05.

3. Results

To include 84 patients, it was necessary to select 167 patients through EpiCalc 2000.
Eighty-three patients were excluded from the study: 39 patients refused to participate,
44 patients did not answer telephone calls after three times, and one patient was excluded
due to language difficulties.

The sex distribution of the patients was 42 (50%) males and 42 (50%) females, with
a mean age of 53.44 & 11.63 years old. Forty-one (48.8%) patients lived in Rome, while
43 (51.2%) patients lived in other cities (Viterbo, Cassino, Terni, etc.). The average number
of annual visits to the MoMax Ambulatory was 3.99 &+ 3.60. The majority of the patients
had access to digital devices and possessed enough skill to use these resources. Eighty
(95.2%) patients claimed to own a computer or a smartphone connected to the internet
in their home; forty-six (54.7%) patients stated that they were skilled in the use of these
technologies; of the remaining 38 (45.3%) patients, 27 stated that they had the possibility of
being supported in the use of these technologies by a relative and/or a close friend.

Table 1 shows the frequencies and percentages of answers to our survey. Regarding
the complexity of taking an intraoral photograph, 43 (51.2%) patients answered that this
procedure was “possible”, and 15 (17.9%) patients answered “easy” (Figure 1). The greatest
advantage identified by patients in favor of this technology was the ability to remain at
home, while the absence of physical contact was regarded as the greatest disadvantage.
For question 22, 62 (73.8%) patients declared that they were interested in the use of a
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tele(oral)medicine service. For question 23, 16 (19.1%) patients showed a level of interest in
a new tele(oral)medicine service defined as “null”, while 6 (7.1%) patients had a “low”,
37 (44.0%) a “medium”, 15 (17.9%) a “high” and 10 (11.9%) a “very high” level of interest.
Furthermore, 41 (48.8%) participants declared that they preferred this type of visit to a
conventional odontostomatological visit (Figure 2).

Table 1. Frequencies and percentages of answers to our survey.

Question Answer Frequency Percentage
Male 42 50.0
QI. Gender Female 0 50.0
Single 20 23.8
.. Married 55 65.5
Q2. Civil Status Divorced 7 83
Widower 2 24
Employed 55 65.5
. Unemployed 11 13.1
Q3. Profession Student 3 36
Retired 15 17.9
. . Rome 41 48.8
Q4. City of Residence Other City 43 510
21-30 4 47
3140 11 13.1
Q5. Age 41-50 12 14.3
51-60 32 38.1
61-75 25 29.8
Q6. Mean annual days accessed 411:2 Fmes g gii
to the ambulatory 1mes '
>9 times 12 14.3
) 00:05 h-01:00 h 58 69.0
Q7. Time taken to get to the ) )
hospital from home 01:15 h-02:00 h 22 26.2
>02:15h 4 48
Null 39 46.4
Q8. Personal impact of MLg.W %g 5:1}’2
home-hospital distance ecium .
High 6 7.2
Very high 1 1.2
. . Alone 55 65.5
Q9. Way of reaching the hospital Accompanied 29 345
00:05 h-00:30 h 26 31.0
Q10. Average waiting-time 00:30 h-01:00 h 17 20.2
before the visit 01:15 h-02:00 h 27 32.1
>02:15h 14 16.7
Null 32 38.1
Q11. Personal impact of Mggi‘/lvlm ;g ggg
waiting-time before the visit High 10 11.9
Very high 3 3.6
Q12. Payment exemption of Yes 42 50.0
medical service No 42 50.0
. Yes 80 95.2
Q13. Access to an IT device No 4 48
Null 17 20.2
Low 21 25.0
Q14. Ability to use IT devices Medium 37 44.0
High 9 10.7
Very high 0 00.0
Null 18 214
L 17 20.2
Q15. Ability to use a smartphone M egivlvl m 35 41.7
camera High 14 16.7
Very high 0 00.0
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Table 1. Cont.

Question Answer Frequency Percentage
Impossible 0 00.0
Q16. Reported difficulty in Very hard 15 17.9
taking intraoral photos Hard 1 13.1
Possible 43 51.2
Easy 15 17.9
Null 1 1.2
Low 5 6.0
Q17 o o 5
& High 25 29.8
Very high 24 28.6
Null 13 155
. . - Low 8 9.5
g&i.ulnl":il\‘]ees];( in paying the visit Medium 27 21
& High 20 23.8
Very high 16 19.0
Q19. Use of other eHealth Yes 18 214
platforms No 66 78.6
Use of IT devices 14 16.7
Q20. Major predicted obstacle in Internet connection > 6.0
the éx ei‘ien}Ze of Telemedicine Absence of human contact 35 4.7
P Difficulty in taking intraoral photos 24 28.6
Necessity of paying the visit through web 6 7.1
Q21. Major predicted advantage LaFklng need of moving from home . 50 59.5
in the experience of Telemedicine Lacking need of requesting work-permit 11 13.1
Visit punctuality 23 27.4
Yo 62 73.8
Q22. Interest in accessing a new o8
Oral Telemedici . No 15 17.9
ral Telemedicine service Don’t Know 7 8.3
Null 16 19.0
Q23. Level of interest in Low 6 7.1
accessing a new Oral Medium 37 44.0
Telemedicine service High 15 17.9
Very high 10 119
Q24. Preference towards visit Yes 41 48.8
through e-platform No 43 512
50
45
10 43
33
30
Frequency 55
20
15
15 15
10 1
0
0
Impossible  Very Hard Hard Possible Easy

Figure 1. Reported difficulty in taking intraoral photos by study subjects.
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Figure 2. Reported interest in tele(oral) medicine service by study subjects.

Tables 2 and 3 show the results of the bivariate statistical analysis carried out, consid-
ering Q22 and Q23 as dependent variables, respectively.

Table 2. Summary of bivariate analysis carried out considering Question 22 as a dependent variable.

Variable Related to Q22 Chi-Square Value F! p Value
City of Residence 0.392 0.531
Profession 3.364 0.339
Gender 0.246 0.620
Age 3.325 0.072
Time taken to get to the hospital from home 0.189 0.664
Personal impact of home-hospital distance 8.633 0.071
Mean annual days accessed to the ambulatory 1.109 0.295
Waiting time before the visit 8.129 0.017
Personal impact of waiting time before the visit 4.211 0.378
Payment exemption of medical service 3.941 0.047
Access to an IT device 5.176 0.023
Ability to use IT devices 16.749 0.001
Need for human contact during the visit 3.286 0.511
Ability to use smartphone camera 6.779 0.079
Reported difficulty in taking intraoral photos 11.439 0.010
Patient’s interest in paying the visit through web 41.941 0.000

1 F-test or Fisher test used in ANOVA analysis.

The X2 test demonstrated a statistically significant association between the patients’
interest in the tele(oral)medicine service and computer skills (such as the possession of
digital devices and the ability to use them); conditions affecting the overall experience of
the visit (distance from home, waiting time for the visit, necessity to regularize the binding
agreement through web); and difficulty in taking intraoral photos.
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Table 3. Summary of bivariate statistical analysis carried out considering as dependent variables
Question 23.

Variable Related to Q23. Chi-Square Value F! p Value
City of Residence 0.134 0.714
Profession 4.241 0.237
Gender 0.246 0.620
Age 4.788 0.032
Time taken to get to the hospital from home 1.383 0.240
Personal impact of home-hospital distance 9.982 0.041
Mean annual days accessed to the ambulatory 0.967 0.328
Waiting time before the visit 9.020 0.011
Personal impact of waiting time before the visit 4.036 0.401
Payment exemption of medical service 3.941 0.047
Access to an IT device 5.176 0.023
Ability to use IT devices 9.317 0.025
Need for human contact during the visit 7.612 0.107
Ability to use smartphone camera 4914 0.178
Reported difficulty in taking intraoral photos 8.788 0.032
Patient’s interest in paying the visit through web 31.097 0.000

1 F-test or Fisher test used in ANOVA analysis.

4. Discussion

Although TM and teledentistry have existed since 1969, in Italy, they are now largely
appreciated for their ability to minimize the risk of increased COVID-19 dissemination [11].
With the rapid development of the internet and smartphone apps, telemedicine has transi-
tioned to a multimodal paradigm, offering greater possibilities and convenience.

With the aim of preventing the spread of COVID-19, telemedicine allows for the
follow-up of patients who can be remotely monitored, decreasing patient mobilization
and reducing the risk of virus dissemination [12,13]. The reduction in physical visits and
possibility of provider-to-provider communication via the web reduces the risk of infectious
exposure for healthcare providers [14]. Despite the high investment that is needed to apply
a new TM program, this offers some economic advantages during pandemic emergencies,
such as the reduction in costs related to the use of personal protective equipment (PPE) [15]
and the option of healthcare providers performing their professional activities remotely
when they are asymptomatic and in quarantine [16]. The increase in TM practice in
pandemic emergencies is well documented by the Ohio State University Wexner Medical
Center, which reported a jump in telemedicine visits from fewer than 100 per day to well
over 2200 per day during March 2020 [17] and by NYU Langone Health (NYULH), which
recorded a 683% increase in televisits between March and April 2020 [16].

Regarding oral medicine, there is a complete absence of literature regarding the long-
term impact of pandemics on patients with oral potentially malignant disorders (OPMDs)
and early-stage oral cancer. Therefore, for healthcare providers who manage OPMDs and
oral cancer, a great concern is the risk of progression of these lesions and the harmful
sequela in the long term [18]. Although a virtual examination may lack the vital element of
palpation, tele(oral)medicine could help to distinguish potentially malignant lesions from
those that are truly malignant and require an immediate approach.

To our knowledge, this is one of the first studies that evaluated the use of tele(oral)-
medicine from a patient’s perspective. Our sample included patients who were potential
users of a tele(oral)medicine program in the future.

The most interesting result from our survey was that a high percentage of participants
(73.8%) declared that they were interested in using a new tele(oral)medicine service. This re-
sult was also in line with other studies in the specialist literature. Peacock et al. highlighted
that 80% of the patients in their study who were affected by Parkinson’s disease would
likely use TM for follow-up appointments [19]. Similarly, Valikodath et al. interviewed
97 patients to evaluate their attitude towards TM, and 66 (68%) participants affirmed
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their willingness to participate in televisits [20]. Abdulhai et al., through interviewing
129 patients at Akron Children’s Hospital Paediatric Surgery and Gastrointestinal Clinic,
reported that 115 (89.2%) participants were amenable to telemedicine for routine follow-up
visits [21].

Furthermore, Villa et al., through evaluating the opinions of 100 patients, emphasized
that almost two-thirds of patients thought tele(oral)medicine made it easier to achieve their
medical care, and 84.7% were very satisfied with their telehealth session [22].

Tele(oral)medicine is perceived by patients as a possible means to save time that would
otherwise be lost during a medical visit. This explains the statistical association found in
our study between the interest in using tele(oral)medicine and the questions investigating
the distance of our ambulatory from home (Q8. What is the impact of the home-hospital
distance for you? Q23 correlated to Q8 with a p value = 0.041), the average waiting time
before the visit (Q10. What is the average waiting-time before your visit?; Q22-0Q23 both
correlated to Q10 with p values of 0.017 and 0.011 respectively) and the possibility of paying
the visit through the web (Q18. What is your level of interest in paying the visit through web?
Q22-Q23 correlated to Q18 with a p value = 0.000 in both cases). In our study, the average
time taken to reach our ambulatory by the interviewed sample was 65.0 & 52.9 min, while
the average waiting time before a visit was 81.3 & 52.1 min. Telemedicine can significantly
decrease travel time and waiting room time compared with in-person visits.

The payment for the visit represents a necessary procedure for the reception of medical
practice. The time required for such procedures can be considered as part of the total
waiting time the patient undergoes before the visit. The waiting time before the visit
constitutes an important factor in the evaluation of the quality of outpatient services [23].
Through the analysis of 11,352 surveys, Bleustein et al. evaluated patients’ perceptions
regarding waiting time before a scheduled appointment and reported that waiting time is
perceived to be not only the main cause of patient dissatisfaction, but also a determinant
of care quality [24]. In addition, according to Mohebbifar et al., TM represents a growing
opportunity to reduce patient waiting time [25]. Therefore, the opportunity to take payment
for the visit through the web and the possibility of performing a digital reception of the
patient preceding the visit represents a possible means to further reduce the waiting time
before a visit and to achieve a higher quality of care.

The correlation between Q8 and Q23 also illustrates that not needing to move from
home is identified as the greatest advantage of Tele(oral)medicine.

The world digitalization will increase the demand for these services by patients. Barr
et al. interviewed 1003 participants to evaluate their knowledge about eHealth, stating
that 79.4% of the studied sample had the possibility of accessing the internet [26]. This
result is lower than the level of digitalization of our sample: 80 (95.2%) patients claimed to
own a computer or a smartphone connected to the internet. The possession of IT devices
and digital skills constitutes a fundamental prerequisite for the use of telemedicine. This
explains the statistical association found between these factors and the interest of patients in
the use of oral telemedicine systems. Specifically, both Q22 and Q23 showed a statistically
significant correlation with Q13 (do you have access to an IT device?), with a p value = 0.023
in both cases. Furthermore, Q22 and Q23 also showed a correlation with Q14 (what is your
level of ability in the use of IT devices?), with p values of 0.001 and 0.025, respectively.

The need to independently take photographs of the inside of one’s oral cavity would
constitute a limiting factor for the patients interviewed. Q22 and Q23 showed a statistically
significant correlation with Q16 (what is your level of difficulty in taking intraoral photos?)
with p values of 0.010 and 0.032, respectively. This would suggest that patients who
perceived taking intraoral photographs to be hard or very hard are less inclined towards
such technologies. Therefore, the creation of tutorial videos, or illustration of how to
independently take photographs inside the oral cavity, could increase accessibility to these
types of services.

Considering that physical touch is key to the relational, physical, and psychological
well-being in adults [27], the absence of physical contact could be considered as one of
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the main limiting factors in applying telemedicine. In fact, the absence of physical contact
was regarded as the greatest disadvantage of telemedicine by our sample. Nonetheless, no
statistically significant association was seen between Q22-Q23 and Q17 (what is your level
of need for human contact during the visit?).

The main limitation of this study was that it took place during a period where access
to oral healthcare was restricted due to the State of Emergency.

5. Conclusions

The COVID-19 pandemic caused great disruption to the dental community and is shap-
ing how we will deliver care in the future. Our study showed that the tele(oral)medicine
service appears to be promising among our patients, offering a chance to meet the expecta-
tions and needs of our patients.

After the COVID-19 crisis is over, oral medicine specialists may want to consider
incorporating TM into their routine clinical practices to benefit patients who must travel
long distances or those who must rely on family members or transportation to attend
in-person clinical visits.
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