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A B S T R A C T 
Teledentistry is a novel mode of promoting oral health care. It provides an opportunity for families living in 
remote areas to access timely/periodic oral healthcare. This approach aims to promote oral health in individ-
uals with repaired cleft lip and palate (CLP) through teledentistry and evaluate its reach. A teledentistry mod-
el was implemented in a cohort of individuals with CLP from three rural areas. Teledentistry involved tele-
consultations, telemonitoring, and tele education through real-time and mobile health methods from a ter-
tiary care center. Over five months, 138 individuals with CLP were tele consulted, with 64 (46.3%) requiring 
dental treatment. Teledentistry successfully reached 138 individuals from rural areas, promoting oral health. 
This approach demonstrates the potential of teledentistry in increasing access to oral healthcare services for 
individuals with CLP in rural areas. 
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INTRODUCTION 

Teledentistry, a combination of telecommunication 
and oral health, is an emerging modality of tele-
health.1,2 Teledentistry was first defined by Cook in 
1997, ‘as the practice of using video conferencing 
technologies to diagnose and provide advice about 
treatment over a distance.3 Teledentistry utilizes 
electronic medical records, information and commu-
nication technology, digital photography and inter-
net for the purpose of consultation, supervision, data 
collection, screening, health promotion and educa-
tion and also facilitates triaging of patients to the 
most appropriate level of care.1,4 Cleft lip and palate 
(CLP) is the most common congenital craniofacial 
disorder.5 Individuals with CLP experience difficulty 
in maintaining good oral hygiene due to high preva-
lence and severity of malocclusion.6,7 

Multidisciplinary management of patients with CLP 
should focus on prevention and early detection of 
common preventive diseases like dental caries.8 Den-
tal morbidities could be minimized by regular pre-
ventive and therapeutic dental care7. Telemedicine is 
an effective model for health education and treat-
ment planning.9 Teledentistry, a promising and effec-
tive strategy to increase oral health access in both 
rural and urban population.1 Studies suggested 
teledentistry is suitable for both children and adults 
as it reduced anxiety in children.1 A US based 
teledentistry project for remote populations, demon-
strated cost-effectiveness compared to traditional re-
ferrals.10 Improved clinical outcomes and consistent-
ly high satisfaction were reported following teleden-
tistry.11 Teledentistry models are equitable and cost-
effective models,1,3. Literature reveal mid-level den-
tal practitioners could screen dental caries using 
smartphone cameras, with costs lower than that of 
conventional face to face approach.10,12,13 Teledentis-
try identified high risk populations, reduced waiting 
list, avoided unnecessary burdensome travel ex-
penses, facilitated patient’s referral to consultants 
and reduced loss to productivity.14 Innovative 
teledentistry methods to identify Early Childhood 
Caries (ECC) at an early age is warranted to alleviate 
burden on dental professionals.15 

Elective dental procedures were largely suspended 
during the COVID-19 pandemic, teledentistry re-
mained an attractive, effectual, affordable and inno-
vative solution.16,17 The concerns about the limited 
oral health access for the underserved are persuad-
ing the healthcare professionals to adopt innovative 
health service delivery models.1 Though in recent 
years, several successful teledentistry models have 
emerged, literature and data on utilization of 
teledentistry is still sparse.1 Further teledentistry 
approach has not been reported in promoting oral 
health of individuals with CLP. This study aims to 
promote the oral health in individuals with repaired 
CLP through teledentistry and to evaluate the magni-
tude of its reach in promoting oral health. 

METHODOLOGY 

Ethical Approval: The protocol for this teledentistry 
approach, was approved by the Institutional Ethical 
Committee (Ref: IEC-NI/21/OCT/80/130). 

Study Description: The current study on teledentis-
try service was a part of “Community Based Compre-
hensive Cleft Care (CCC) Project” funded through 
Transforming Faces (TF), a Canadian Charity Organi-
zation. The CCC project provides comprehensive care 
to individuals with CLP from Low and Middle-
Income Countries (LMIC). The CCC project is a com-
munity driven model, and is being operated from the 
host institute located in southern part of India, since 
2005. The project had 382 active individuals with 
CLP from low socioeconomic background from three 
different geographic locations (districts) in the state 
of Tamil Nadu, South India. Tiruvannamalai (1), 
Cuddalore (2) and Kanchipuram (3). A one-way 
journey from district 1& 2 to the tertiary medical 
centre that provided multidisciplinary care to indi-
viduals with CLP involved a travel of 4 to 5 hours by 
public transport, while district 3 required 1 to 2 
hours. Prior to pandemic, the dental team travelled 
to these areas to provide preventive and therapeutic 
dental services to individuals with CLP. But with the 
onset of pandemic, the activities of the team were 
limited to the hospital due to the travel restrictions 
and COVID protocols. 

Study Population and participant enrollment: 
The study included all individuals with CLP enrolled 
in the CCC project from 6 months of age, families 
with access to cellular phones, who provided consent 
and those who responded to telephonic calls. Partic-
ipants who could not be contacted due to reasons 
like change of contact number or non-availability of 
network services were excluded. During teleconsul-
tations parents accompanied their children, while 
adults and adolescents were teleconsulted inde-
pendently. 

Teledentistry Team: Oral health team of this 
teledentistry model included a general dentist, com-
munity- based rehabilitation (CBR) workers from all 
three districts, project executive, a dental assistant 
and three graduate students deputed on a rotational 
basis, one each from Department of Public Health 
Dentistry, Department of Paediatric and Preventive 
Dentistry - Centre for Early Childhood Caries Re-
search (CECCRe) and from Department of Orthodon-
tics and Dentofacial Orthopaedics. The team also in-
cluded senior faculties as supervisors from the 
above-mentioned departments (Figure 1). 

Orientation and Planning of Teledentistry Pro-
cess: At baseline, the project dentist oriented desig-
nated CBR workers from all three districts on oral 
health & teledentistry activities via Google meet. Us-
ing the database from project administrative office, 
individuals with CLP/their families with access to 
smart phones were enrolled in a WhatsApp group to 
receive periodic updates and information from the 
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dental team. The contact details of those beneficiar-
ies without the access to smartphones were main-
tained separately. An average of 2-3 teleconsulta-
tions were scheduled each day, in two stipulated 
time slots during forenoons and afternoons. Each call 
lasted for about 10-15 minutes. Exclusive time slots 
were allotted to review individuals with CLP under-
going orthodontic treatment. 

 

Figure 1: Teledentistry procedure 
 

Teleconsultation and Telemonitoring Process: 
CBR workers and project executive scheduled tele-
consultations. During teleconsultations, CBR worker 
facilitated at remote sites and project executive at 
the hospital recorded notes and managed other nec-
essary logistics. The project dentist enquired the pa-
tient’s dental complaints, history of past dental 
treatment and patient’s oral hygiene habits. A raw 
oral examination was facilitated through the camera 
of a smart phone, followed by educational counseling 
and oral hygiene instructions. Individuals with in-
complete or discontinued dental treatments were re-
ferred to tertiary centre for further treatment once 
normal operations were resumed. The graduate stu-
dent from Pediatric Dentistry provided age-
appropriate anticipatory guidance covering all the 
six domains namely oral development, oral hygiene, 

oral habits, fluorides, diet and nutrition and trauma 
prevention to the parents of children with CLP. 

All individuals with CLP undergoing orthodontic 
treatment were reviewed via telemonitoring by the 
graduate student from Orthodontics providing the 
required instructions. Additionally, soft copies of in-
traoral photographs were requested from them for 
orthodontic consultant review. 

Teleeducation: Oral Health Promotion (OHP) flyers 
were developed by the team in vernacular language 
(Tamil) emphasing the importance of primary denti-
tion, etiology of dental caries, tooth brushing tech-
niques, oral hygiene methods, myths and facts about 
CLP and possible problems encountered by individu-
als with CLP and their solutions. The OHP flyers were 
circulated in WhatsApp group. 

Assessment of Outcome: Based on the selection cri-
teria, a total of 138 individuals with CLP from three 
districts were identified for teleconsultation, of 
which 8 individuals were approached through voice 
call as they did not have access to smart phones (Ta-
ble 1). The teleconsultations were carried out over a 
period of five months. The presence of dental mor-
bidities was noted in custom made excel sheet. 

Statistical Analysis: The data was entered in excel 
and statistical analysis was performed using Statisti-
cal Package for the Social Sciences (SPSS) version 
23.0. Descriptive statistics summarized successful 
and unsuccessful teleconsultations, age, gender and 
presence or absence of dental morbidities. The pres-
ence of dental morbidities was expressed as num-
bers and percentage. 
 

RESULTS 

This teledentistry process helped in continuous oral 
health care of individuals with CLP during quaran-
tine and lockdown.  

 
Table 1: Distribution of study participants and mode of teleconsultation  

District Total enrolled CLP 
individuals (n = 382) 

Total tele-consulted CLP individuals (n = 138) 
Total 
(n = 138) 

WhatsApp Call 
(n = 130) 

Voice Call 
(n = 8) 

CLP individuals with 
dental morbidities (n = 64) 

Tiruvannamalai 183 (47.9) 50 (36.2) 49 (37.7) 1 (12.5) 19 (29.7) 
Cuddalore 141 (36.9) 52 (37.7) 49 (37.7) 3 (37.5) 26 (40.6) 
Kanchipuram 58 (15.2) 36 (26.1) 32 (24.6) 4 (50) 19 (29.7) 
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Figure 2: Age distribution of study participants 
Figure 2, shows the age distribution of study partici-
pants. The mean age of those teleconsulted was 12.2 
years with a standard deviation of 6.72.  

Out of the 138 teleconsulted, 74 (53.6%) were males 
and 64 (46.3%) were females. Among those telecon-
sulted 18 (13.0%) were under regular orthodontic 
follow up. Various dental problems like multiple de-
cayed teeth, missing teeth, and malocclusion which 
required referral to the tertiary health care facility 
was observed in 64 (46.3%), of which 35 (54.6%) 
were males and 29 (45.3%) were females. In remain-
ing74 (53.6%) no dental problems were identified 
during teleconsultation. No acute symptoms, com-
plaints or incidents were reported during teleconsul-
tations. 

 

DISCUSSION 

The present teledentistry approach was carried out 
to promote the oral health of individuals with CLP in 
rural areas. This process allowed reviewing the indi-
viduals with CLP, prioritizing appropriate treat-
ments, and limiting unnecessary visits to oral health 
facility during the pandemic. Kancheepuram district 
which had the lowest number of teleconsultations 
reported the highest percentage of dental morbidi-
ties 52.7%, followed by Cuddalore (50.0%) and Tiru-
vannamalai (38.0%) districts. This helped us to pri-
oritize dental treatments and schedule dental camps 
in Kancheepuram after the lockdown. 

Antonarakis et al.8 reported that dentists dealing 
with cleft patients should emphasise on frequent re-
calls and focus on oral health education and motiva-
tion for both the patients and their parents. Likewise, 
this approach enabled oral health education for indi-
viduals with cleft during pandemic when access to 
periodic dental screening at tertiary health centre or 
camps were unavailable. Teledentistry minimized 
unnecessary visits to oral health care facilities, re-
ducing convenience charges and income loss for dai-
ly wage earners from low – income backgrounds. 
Screening via teledentistry enabled specialty consul-
tations in remote areas and improved oral health. As 
majority of the families in rural areas had access to 
smart phones, this approach of teledentistry was a 
pocket friendly model. 

Dental care in developing countries focuses on emer-
gency rather than preventive care.14 In contrary, this 
approach focused on primary prevention in individ-
uals with CLP through oral health education. This 
teledentistry approach from a LMIC country in pro-
moting oral health of individuals with CLP from rural 
areas stands unique, unlike the limited use of 
teledentistry by developing countries in areas of 
community health promotion and education as re-
ported by Marino et al.10 

In spite of its promising nature the study encoun-
tered a few limitations. This included network inter-
ruptions, inadequate technical knowledge to use an-
droid phones and biased responses from children 
and even adults when surrounded family members 
and neighbors during teleconsultations. As reported 
in literature that some people were apprehensive 
due to lack of face - to - face communication resulting 
in improper disclosure of their problems.16 Further, 
limited visibility and accessibility prevented identifi-
cation of incipient/ white lesions or any other initial 
lesions. 

Future research should focus on creating awareness 
and knowledge of teledentistry among CBR work-
ers/local health care providers to assist in remote 
screening. They must also be educated about the eth-
ical and legal issues of using the data received from 
the patients. Teledentistry approach can also be ex-
tended to remote areas to screen pre-school children 
and promote oral health behavior in them. With the 
rapid development of telecommunication, teledentis-
try could be a better option for preventive care. It 
provides an opportunity to connect with dental prac-
titioners and specialist across the globe. Though the 
use of teledentistry is increasing widely, there exist 
few barriers for its usage in remote and rural areas. 
Addressing these issues, teledentistry can expand 
oral health care services to those needed especially, 
individuals with CLP who require periodic dental 
care. 
 

CONCLUSION 

Teledentistry provided a viable alternative to continue 
services for individuals with CLP during the pandemic. 
By leveraging teleconsultations, telemonitoring, and 
teleeducation, the teledentistry model demonstrated 
the efficacy in promoting oral health and facilitating 
timely access to oral healthcare services in rural and 
remote locations. Over a period of five months, 138 
individuals with CLP were successfully teleconsulted, 
with 46.3% requiring further dental treatment. The 
findings underscore the potential of teledentistry to 
bridge the gap in healthcare accessibility, ensuring 
continuous and comprehensive oral health care for 
vulnerable populations during the COVID-19 pan-
demic and beyond. Further research and investment 
in teledentistry could enhance its reach and impact, 
providing a sustainable solution for oral health care 
delivery in underserved communities. 
 

12

25

35

66

0

10

20

30

40

50

60

70

0-3 yrs 4-6 yrs 7-12 yrs >13 yrs

Age in years



Banu Priya S et al. 

National Journal of Community Medicine│Volume 16│Issue 04│April 2025  Page 404 

Acknowledgement: We would like to acknowledge 
the children and their parents for their active partic-
ipation in the study. We are thankful to CBR workers 
and project executive of the CCC project for their 
help in co ordinating with the patients.  

Availability of Data: The data that support the find-
ings of this study are available on request from the 
corresponding author. 

No use of generative AI tools: This article was pre-
pared without the use of generative AI tools for con-
tent creation, analysis or data generation. All findings 
and interpretations are based solely on the authors’ 
independent work and expertise. 

Author contribution: SBP: Contributed to the con-
cept, design, literature search, Data acquisition and 
manuscript preparation for the study. AG: Involved 
in the concept, design, intellectual content definition, 
and manuscript editing. MSM: Contributed to the 
concept, intellectual content definition and manu-
script editing. VK, SSC, SB: Contributed to the con-
cept, intellectual content definition, and manuscript 
editing. GSR: Contributed to the literature search and 
manuscript editing. 
 

REFERENCES 
1. Langelier M, Rodat C, Moore J. Case Studies of 6 Teledentistry 

Programs: Strategies to Increase Access to General and Spe-
cialty Dental Services. Rensselaer, NY: Oral Health Workforce 
Research Center, Center for Health Workforce Studies, School 
of Public Health, SUNY Albany; December 2016. Available 
from: https://www.chwsny.org/wp-content/uploads/2016/ 
12/OHWRC_Case_Studies_of_6_Teledentistry_Programs_2016.
pdf Last accessed on 7th March, 2025. 

2. Jampani ND, Nutalapati R, Dontula BSK, et al. Applications of 
teledentistry: A literature review and update. J Int Soc Prev 
Community Dent. 2011;1(2):37-44. DOI: https://doi.org/10. 
4103/2231-0762.97695 PMid:24478952 PMCid:PMC3894070 

3. Tella AJ, Olanloye OM, Ibiyemi O. Potential Of Teledentistry In 
The Delivery Of Oral Health Services In Developing Countries. 
Ann Ib Postgrad Med. 2019 Dec;17(2):115-23. 

4. Estai M, Kanagasingam Y, Mehdizadeh M, et al. Teledentistry 
as a novel pathway to improve dental health in school chil-
dren: a research protocol for a randomised controlled trial. 
BMC Oral Health. 2020 Jan 14;20(1):11. DOI: https://doi.org/ 
10.1186/s12903-019-0992-1 PMid:31937284  

5. de Ladeira PR, Alonso N. Protocols in cleft lip and palate 
treatment: systematic review. Plast Surg Int. 2012; 

2012:562892. DOI: https://doi.org/10.1155/2012/562892 
PMid:23213503 PMCid:PMC3503280 

6. Ahluwalia M, Brailsford SR, Tarelli E, Gilbert SC, Clark DT, 
Barnard K, Beighton D. Dental caries, oral hygiene, and oral 
clearance in children with craniofacial disorders. J Dent Res. 
2004 Feb;83(2):175-9. DOI: https://doi.org/10.1177/15440 
5910408300218 PMid:14742659 

7. Wong FW, King NM. The oral health of children with clefts--a 
review. Cleft Palate CraniofacJ.1998May;35(3):24854. DOI: 
https://doi.org/10.1597/1545-1569_1998_035_0248_tohocw 
_2.3.co_2 PMid:9603560 

8. Antonarakis GS, Palaska PK, Herzog G. Caries prevalence in 
non-syndromic patients with cleft lip and/or palate: a meta-
analysis. Caries Res. 2013;47(5):406-13. DOI: https://doi.org/ 
10.1159/000349911 PMid:23652859 

9. Irving M, Stewart R, Spallek H, et al. Using teledentistry in clin-
ical practice as an enabler to improve access to clinical care: A 
qualitative systematic review. J Telemed Telecare. 2018 ;24 
(3):129-46. https://doi.org/10.1177/1357633X16686776  

10. Mariño R, Ghanim A. Teledentistry: A Systematic Review of the 
Literature. J Telemed Telecare. 2013 Jun;19(4):179-83. DOI: 
https://doi.org/10.1177/1357633x13479704  

11. Daniel SJ, Wu L, Kumar S. Teledentistry: a systematic review of 
clinical outcomes, utilization and costs. J Dent Hyg. 2013 
Dec;87(6):345-52 

12. Estai M, Bunt S, Kanagasingam Y, et al. Cost savings from a 
teledentistry model for school dental screening: an Australian 
health system perspective. Aust Health Rev. 2018 
Sep;42(5):482-490. DOI: https://doi.org/10.1071/AH16119 
PMid:28578759 

13. Mahdi SS, Mancini M, Nadim R, et al. Teledentistry: A Review 
on its Present Status and Future Perspectives. Journal of Den-
tal & Oro-facial Research. 2015;11(1):7. DOI: https://doi.org/ 
10.1177/1357633X16689433 PMid:28118778 

14. Estai M, Kanagasingam Y, Tennant M, et al. A systematic re-
view of the research evidence for the benefits of teledentistry. 
J Telemed Telecare. 2018 Apr;24(3):147-56. DOI: https:// 
doi.org/10.1177/1357633X16689433 PMid:28118778 

15. Kopycka-Kedzierawski DT, Billings RJ. Comparative Effective-
ness Study to Assess Two Examination Modalities Used to De-
tect Dental Caries in Preschool Urban Children. Telemed J E 
Health. 2013 Nov;19(11):834-40. DOI: https://doi.org/10. 
1089/tmj.2013.0012 PMid:24053114 PMCid:PMC3810618 

16. Ghai S. Teledentistry during COVID-19 pandemic. Diabetes 
Metab Syndr. 2020;14(5):933-5. DOI: https://doi.org/10. 
1016/j.dsx.2020.06.029 PMid:32593116 PMCid:PMC7297180 

17. Monaghesh E, Hajizadeh A. The role of telehealth during 
COVID-19 outbreak: a systematic review based on current ev-
idence. BMC Public Health. 2020 Aug 1;20(1):1193. DOI: 
https://doi.org/10.1186/s12889-020-09301-4  

 


