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Objectives: The aim of this pilot study is to assess the feasibility of using the mobile photographic method (m- 

health) of teledentistry for oral screening and triaging of older patients living in aged care homes. 

Methods: The study took place in 2023 in four aged care facilities in Egypt. Three trained dentists performed 

clinical oral examinations of the participants and filled in the World Health Organization (WHO) oral health 

assessment form. Afterwards, five intraoral photographs were taken for each participant and independently ex- 

amined by three calibrated dentists for caries detection and decision on intervention urgency for proper dental 

referral. Agreement between the testing modalities was analyzed using Cohen’s kappa coefficient, and the signif- 

icance level was set at p < 0.05 within all tests. 

Results: The results indicated that teledentistry had higher specificity than sensitivity in caries detection com- 

pared to clinical examination. The level of agreement between the teledentistry examination and the clinical oral 

examination for caries assessment ranged from ( k = 0.36) to ( k = 0.58) showing fair to moderate agreement. Also, 

all teledentistry examiners showed almost perfect statistically significant intra-rater and inter-rater agreement for 

caries detection ( K ≥ 0.82, p < 0.001). Moreover, intervention urgency scoring showed moderate to substantial 

agreement between the testing modalities with kappa values ranging from ( k = 0.48) to ( k = 0.65). 

Conclusions: The mobile photographic method of teledentistry offers a feasible model that helps in oral exami- 

nation and triaging dental treatment of older patients living in aged care facilities. However, larger studies with 

proper sample size are required which will allow better generalizability of the results. 
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. Introduction 

Oral health is an integral component of general health and plays

n important role in the individuals’ quality of life [ 1 ]. As the global

opulation is aging, the number of adults aged 65 and older reached

61 million (9.6 %) in 2021 and it is expected to reach 1.6 billion

eople (17 %) by 2050 [ 2 ]. This increasing number of the older pop-

lation is associated with more suffering from untreated oral and den-

al diseases due to the low level of oral care provision. Therefore, im-

roving the older adult’s accessibility to oral care has become crucial

 3 ]. In addition, the low accessibility of the older adults to oral care

as amplified by the coronavirus (SARS-CoV-2) pandemic which has

ffected public health systems around the world [ 4 ]. The coronavirus

as also limited dental care to urgent treatments due to the high risk

f spread of infection during dental visits [ 5–7 ]. Thus, telemedicine

as introduced to mitigate the older people’s rising challenges of low

ccessibility to healthcare facilities, high costs of dental treatment
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nd the need to amplify the reach of dental healthcare professionals

 8–10 ]. 

Teledentistry is the branch of telemedicine which is concerned

ith dental and oral health. It uses information technology to share

he patients’ images and relevant information for diagnostic purposes

ith dental health professionals [ 11–13 ]. Therefore, teledentistry uses

elecommunication to facilitate the accessibility of high-risk populations

o oral care, reduce the inequalities they face in dental care, and reduce

he extra costs of dental visits [ 14 , 15 ]. Thus, teledentistry is considered

n acceptable method of dental examination among patients and their

aregivers [ 16 ]. 

Older people living in aged care homes are highly vulnerable to oral

nd dental diseases [ 17–19 ]. Their reduced mobility, combined with

heir increased risk of infections, prevents them from receiving con-

entional treatment in dental clinics. Therefore, triaging dental visits

hrough teledentistry in residential aged-care facilities will improve the

ccessibility to oral care and reduce the transportation inconveniences
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 16 , 20 ]. This can be facilitated using mobile health (mHealth) with

martphones-obtained photographs. mHealth has shown an acceptable

iagnostic level in both dental caries detection and oral cancer screen-

ng, making it a valid method for examining older patients [ 14 , 15 ]. 

To the best of our knowledge, no previous studies assessing the ac-

uracy of teledentistry among older adults living in aged-care homes in

gypt have been conducted. This pilot study aims to assess the feasibil-

ty of using the mobile photographic method (mHealth) of teledentistry

or oral screening and triaging of older patients in aged care homes. This

s assessed by measuring the diagnostic accuracy of the mobile photo-

raphic method versus clinical oral examination for the same group of

articipants. 

. Methods 

This study is an observational cross sectional pilot study that took

lace in Egypt. The study was conducted under ethical approval from

he Ethics Committee, with approval number 10/11/22, at the School

f Dentistry, Cairo University, Egypt. The protocol of the study is reg-

stered with ClinicalTrials.gov Identifier: NCT05101681. Additionally,

he methods and the results are reported according to the Standards for

eporting of Diagnostic Accuracy (STARD) statement [ 21 ]. 

.1. Study settings 

The study took place from January to March 2023 in four aged-care

omes in Egypt. The care homes were selected conveniently; three were

ocated in Giza Governorate and one in Cairo Governorate, where no

egular oral care was provided for the older adults. However, occasion-

lly some non-governmental organizations do visits and provide dental

reatment for the residents who needed it. 

.2. Participants and sampling 

Purposive sampling was used to recruit the study sample. Since no

ample size calculation is required for a pilot study, 30 older adults

ere recruited as a reasonable sample size [ 22 , 23 ]. The participants

ecruited were residents of the selected aged care homes. They were

lso recruited based on their capacity to effectively communicate and

rovide informed consent for their examination. The residents were ex-

luded from the study if they were unwilling to participate in the study

r if they had a mental disorder that prevented them from communicat-

ng or giving informed consent. This information was obtained from the

acility managers of the aged-care homes based on the residents’ medical

ecords. 

Additionally, research indicates that oral health education enhances

ositive oral health behavior among the older population [ 24 ]. Thus, be-

ore the oral examination, the residents attended a session where exam-

ners used posters to demonstrate the importance of a healthy diet, oral

ygiene, and early diagnosis and treatment. The session also included

emonstrations of teeth brushing, dental flossing, denture cleaning, and

elf-examination for early signs of oral cancer. 

Finally, the examiners informed the residents about the aim of the

esearch and explained the oral examination process. The eligible older

dult residents who were willing to participate signed an informed con-

ent which included the aim and the description of the research. 

.3. Clinical oral examination 

The clinical oral examination was performed at the aged-care homes

y three dentists with at least five years of experience and were can-

idates of the Dental Public Health master’s program at Cairo Univer-

ity. The dentists were calibrated to use the scoring system of the World

ealth Organization (WHO) oral health assessment form for adults for

he dental examination and intervention urgency assessment. This form

ollows the guidelines for oral health surveys (Annex). Before examining
2

he residents, the dentists performed examinations of 10 older patients

sing the WHO form as a form of self-calibration. The level of agreement

etween the examiners ranged from ( k = 0.94) to ( k = 0.96), showing

n almost perfect agreement [ 25 ]. 

The caries assessment was done at the tooth level following the

HO protocol [ 26 ]. The photographs provide a two-dimensional image;

herefore, it is impossible to perform assessment of all tooth surfaces.

hus, only occlusal surfaces of teeth were assessed for presence or ab-

ence of caries. The crown was assigned a score of 0 if it was considered

ound and a score of 1 if it was considered carious. A sound crown must

ot exhibit any signs of treated or untreated caries, and it had to be cavi-

ated to be classified as carious. Also, a crown was considered sound if it

howed white or chalky spots, pre-cavitation lesions, or stained pits and

ssures. Lesions that were not of carious origin, such as abrasion and

namel fluorosis, were not classified as caries. Conversely, a tooth with

 temporary filling was classified as carious. Moreover, interproximal,

oot caries, missing and filled teeth were excluded from the examination

ue to the difficulty of detecting these lesions using photographs. This

xclusion was necessary to accurately measure diagnostic accuracy and

greement based on the presence or absence of dental caries. Notably,

o radiographs were taken during this assessment. 

The intervention urgency scores were based on the basic methods of

ral surveys published by the WHO [ 26 ].The scores range from 0 to 4

here 0 means no intervention is required and 1 means preventive or

outine care are required .Score 2 means a timely treatment is needed

uch as dental caries management and scaling, whereas score 3 means

n immediate treatment is necessary due to pain or infection. Finally

core 4 means that an appropriate referral for specialized medical or

ental treatment is required due to a systemic condition or oral lesion

 26 ]. 

Adhering to the infection control measures, disposable diagnostic

its and napkins were used for the oral examination of the participants.

ach disposable diagnostic kit consisted of a disposable mirror, a dis-

osable dental probe, and a disposable tweezer. The participants were

xamined in a well lightened room, where some participants were seated

hile others were lying on their beds. The three examiners performed

he examination independently and filled in one WHO form for every

articipant. Each participant had a unique identification number to be

sed later for the teledentistry examination while keeping the patients

nonymous. Additionally, the examiners recorded the participants’ de-

ographic information. Upon examination, the findings were recorded

n the dentition status of permanent teeth and the intervention urgency

ections. 

.4. Intraoral photographs acquisition 

The participants remained in the same examination location, where

 trained dental student took the intraoral photographs of each partici-

ant using a smartphone camera. The dental student received training to

apture intraoral images of different dental views (frontal, right lateral,

eft lateral, upper occlusal, and lower occlusal) with good quality for di-

gnosis. The images must depict the teeth from all angles, without any

hysical obstructions or flares that could impede a clear visualization

f the surface for diagnosis purposes. During the training process, the

ental student practiced taking these photographs on volunteers using

he same mobile phone that was used in the study. 

Disposable cheek retractors were used to aid in better vision of the

articipant’s oral cavity. No mirrors were used for taking the intrao-

al photographs. A smartphone camera (Samsung Galaxy Note 9®) was

sed using autofocus and automated settings. Only room lighting and

he flashlight of the mobile phone camera were used. For consistency,

he participants must bite posteriorly in normal occlusion while cap-

uring the frontal views for clear visibility of the upper and lower teeth

nd the supporting periodontium. The focus was set at the most anterior

eeth and the gingival margins of the teeth must be visible in both the

rontal and lateral views. In the occlusal views, the participants were



M.N. Sharkawy, M. Mohamed and H.M. Abbas The Journal of Frailty & Aging 14 (2025) 100001

Fig. 1. Sample of intraoral photographs show- 

ing 5 dental views: (a)Frontal view, (b)Right 

lateral view, (c)Left lateral view, (d)Upper oc- 

clusal view and (e) Lower occlusal view. 
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1 R Core Team (2023). R: A language and environment for statistical 

computing. R Foundation for Statistical Computing, Vienna, Austria. URL 

https://www.R-project.org/ . 
nstructed to have a maximum mouth opening for better visibility of the

cclusal teeth surfaces. 

The dental student took five intraoral photographs for each partici-

ant, which consisted of frontal view, right lateral view, left lateral view,

pper occlusal view, and lower occlusal view ( Fig. 1 ). The photographs

ncluded only the patients’ dentition while the patients remained anony-

ous. The photographs were stored directly on the mobile phone in

eparate folders. Each folder had a unique number that was given by

he examiners to each participant. Subsequently, the 30 created folders

ere then uploaded on google drive which is a service developed by

oogle that allows storage and sharing of different files in the cloud.

he teledental examiners used the uploaded folders for the subsequent

xamination. 

.5. Teledentistry photographic assessment 

The teledentistry group consisted of three dentists with at least five

ears of experience, different from the dentists who performed the clin-

cal oral examination. The three dentists were calibrated and trained

y an independent dental examiner to fill the WHO form using the pa-

ients’ intraoral photographs. The level of agreement between the three

eledentistry examiners and the gold standard ranged from moderate to

ubstantial, (with kappa values of 0.58, 0.46, and 0.75 for examiners

, 2, and 3, respectively. The teledentistry examiners received six hours

f training. The first 2-hour training session was on how to fill out the

xcel sheets using the WHO form. During the following 4-hour session,

hey received training on the examination of the images of a random

ample of 10 intraoral photographs as suggested by the WHO [ 26 ].The

raining involved both caries assessment and intervention urgency scor-

ng in accordance with the WHO criteria. The images used during the

raining were obtained from patients who were not part of the study

ample. The teledentistry examiners were blinded to the scores of the

old standard clinical oral examination. 

The link to google drive folders that were previously created was

hared with the three dentists to examine the pictures of each patient

nonymously. The teledentistry group recorded their scores indepen-
3

ently in Excel sheets conforming to the dentition status of permanent

eeth, and the intervention urgency sections. 

Each teledentistry examiner then sent their Excel sheets to be com-

ared with the gold standard assessment. The biostatistician was blinded

o the gold standard and teledentistry examination pictures. 

Finally, the participants who needed dental intervention were re-

erred to the university’s teaching dental hospital to receive dental treat-

ent. The referrals were based on the intervention urgency scores from

he WHO Basic Oral Surveys [ 26 ], which were assigned to each partici-

ant. 

.6. Statistical analysis 

Categorical data were presented as frequency and percentage values,

hile numerical data were presented as mean and standard deviation

alues. The mode of the scores given by the three clinical examiners

as included in all analyses. Agreement between the testing modali-

ies and the repeated observations was analyzed using Cohen’s kappa

oefficient [ 25 ]. Sensitivity, specificity, positive predictive value, neg-

tive predictive value, and accuracy were calculated for each teleden-

istry examiner. The significance level was set at p < 0.05 for all tests.

tatistical analyses were conducted using R statistical analysis software

ersion 4.3.1 for Windows. 1 To calculate the intra-examiner agreement,

he sample was recharted by the teledentistry examiners after a wash

ut period of at least 4 weeks after the initial assessment. 

. Results 

.1. Demographic data of the study participants 

The recruited sample comprised 28 women and only 2 men, as two

f the aged-care homes had only female residents. The mean age of the

https://www.R-project.org/


M.N. Sharkawy, M. Mohamed and H.M. Abbas The Journal of Frailty & Aging 14 (2025) 100001

Table 1 

Caries prevalence as assessed by clinical oral examination and teledentistry ex- 

aminers. 

Caries prevalence Number (n) Percentage (%) p-value 

Clinical oral examination 67 14.7 < 0.001 ∗ 

Teledentistry examiner 1 74 16.3 

Teledentistry examiner 2 116 25.5 

Teledentistry examiner 3 53 53 

∗ significant ( p < 0.05). 
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articipants was (73.20 ± 8.43) (Mean ± SD) years. Most of the partici-

ants had not received any form of education (36.7 %), while nearly

uarter of the sample received higher education (26.7 %). 

.2. Caries prevalence and intervention urgency scores 

Upon clinical oral examination, the caries prevalence among older

dults was 14.7 % of the examined teeth ( n = 455) across the 30 par-

icipants. This differed from the assessments of the three teledentistry

xaminers as shown in Table (1) . Where caries prevalence ranged from

s low as 11.6 % (third examiner) to as high as 25.5 % (second exam-

ner). 

The intervention urgency scoring for the two examination modalities

s presented in Table (2) . The clinical oral examination indicated that

4 patients required prompt treatment and another 14 required imme-

iate treatment. Additionally, only one patient was identified for pre-

entive treatment, and one was referred for comprehensive evaluation.

lthough the first teledentistry examiner assigned the same number of

atients to each category of intervention urgency, this does not reflect

00 % agreement with the clinical oral examination. 

.3. Diagnostic accuracy 

.3.1. Caries assessment 

The diagnostic accuracy metrics between the teledentistry examiners

nd the gold standard (clinical oral examination) are shown in Table (3) .

he teledentistry examiners performed caries assessment for a total of

55 teeth. Using a 95 % confidence interval (CI), the sensitivity of caries

ssessment by teledentistry examination compared to the gold standard

anged from 56.7 % to 65.7 %. The specificity ranged from 81.4 % to

6.1 %. The results showed a higher negative predictive value (NPV)

han positive predictive value (PPV). The overall diagnostic accuracy

anges from 79.1 % to 90.3 %. 

.4. Reliability and agreement of teledental examinations 

.4.1. Inter-examiner reliability 

.4.1.1. Caries assessment 

The inter-examiner reliability between the teledentistry examiners

nd clinical examination ranged from ( k = 0.36) to ( k = 0.58) for caries

ssessment which showed a fair to moderate agreement, Table (3) . In

ddition, the inter-observer reliability between the three teledentistry
able 2 

ntervention urgency scores as assessed by clinical oral examination and teledentistry

Level of urgency 

Preventive or routine 

treatment n (%) Prompt treatment 

Clinical oral examination 1 (3.3) 14 (46.7) 

Teledentistry examiner 1 1 (3.3) 14 (46.7) 

Teledentistry examiner 2 0 (0) 8 (26.7) 

Teledentistry examiner 3 2 (6.7) 5 (16.7) 

∗ significant ( p < 0.05). 

4

xaminers for caries assessment was substantial with Fleiss’ Kappa of

.76 ( 𝜅 = 0.76, p < 0.001). 

.4.1.2. Intervention urgency 

The level of agreement between the teledentistry examiners and the

linical oral examination for intervention urgency scoring ranged from

oderate to substantial agreement as shown in Table (4) . Addition-

lly, the percentage of agreement between both examination modali-

ies ranged from 60 % to 73.3 % which is presented in Table (4) . Also,

he inter-examiner agreement between the three teledentistry examiners

as almost perfect ( 𝜅 = 0.83, p < 0.001). 

.4.2. Intra-examiner reliability 

Intra-examiner agreement is presented in Table (5) , for all observers

here was an almost perfect statistically significant agreement between

oth observations for caries assessment ( k > 0.82, p < 0.001). For in-

ervention urgency, the intra-examiner agreement among the three tele-

entistry examiners for both the original and the duplicate examinations

howed an almost perfect agreement ( k ≥ 0.82, p < 0.001). 

. Discussion 

This study aimed to assess the feasibility of using teledentistry for

aries detection and dental triaging among older adults in aged-care

acilities. The results showed that teledentistry had higher sensitivity

han specificity for caries detection. Agreement between teledentistry

nd clinical examination for caries detection ranged from fair ( k = 0.36)

o moderate ( k = 0.58). For intervention urgency scoring, the agreement

anged from moderate ( k = 0.48) to substantial ( k = 0.65). Although

he sample size is not large enough to be representative of the whole

opulation, the study underscores the potential of using teledentistry in

ged-care homes. 

Teledentistry acts as a model of communication between primary

ealth care providers and specialists leading to fewer referrals and

fficient use of resources [ 27 ],therefore teledentistry is beneficial for

he vulnerable populations. The integration between oral health ed-

cation, teledentistry and dental referral was found to be effective

n improving the oral health outcomes of older adults in residential

ged care facilities[ 28 ] .Consequently, our study adopted the same ap-

roach and implemented the same three elements. Unlike other stud-

es that used intraoral cameras for teledentistry, our study employed

 smartphone camera. This approach was chosen due to its afford-

bility and accessibility to a broader population. We also used the

synchronous teledentistry model recognized as the most affordable

odel of teledentistry in residential aged care homes [ 29 ].This model

lso allows flexibility for the dentists to review the images at their

onvenience. 

The sensitivity of teledentistry for caries detection was lower than

he specificity for all three teledentistry examiners. This high specificity

evel means a lower chance of false positive results (recording a tooth

s carious when it is sound). This result is consistent with another study

hat suggested low sensitivity values are due to the exclusion of missing

nd filled teeth [ 30 ], which have a high probability of being identified
 examiners. 

Immediate treatment 

needed 

Referred for comprehensive 

evaluation p-value 

14 (46.7) 1 (3.3) < 0.001 ∗ 

14 (46.7) 1 (3.3) 

21 (70) 1 (3.3) 

23 (76.7) 0 (0) 
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Table 3 

Diagnostic performance and inter-examiner agreement between teledentistry and clinical oral examination for dental caries assessment among older adults. 

Parameter 

(%) 

Teledentistry examiner 1 

Vs 

Gold standard 

Teledentistry examiner 2 

Vs 

Gold standard 

Teledentistry examiner 3 

Vs 

Gold standard 

Sensitivity 

(95 % CI) 

59.7 % (48 %− 71.5 %) 65.7 % (54.3 %− 77 %) 56.7 % (44.9 %− 68.6 %) 

Specificity 

(95 % CI) 

91.2 % (88.4 %− 94 %) 81.4 % (77.6 %− 85.3 %) 96.1 % (94.2 %− 98 %) 

PPV 

(95 % CI) 

54 % (42.7 %− 65.4 %) 37.9 % (29.1 %− 46.8 %) 71.7 % (57.7 %− 83.2 %) 

NPV 

(95 % CI) 

92.9 % (90.3 %− 95.5 %) 93.2 % (90.5 %− 95.9 %) 92.8 % (89.8 %− 95.1 %) 

Accuracy 

(95 % CI) 

86.6 % (83.5 %− 89.7 %) 79.1 % (75.4 %− 82.9 %) 90.3 % (87.6 %− 93 %) 

Cohen’s Kappa 

(95 % CI) 

0.49 (0.37–0.61) 

< 0.001 ∗ 
0.36 (0.25:0.48) 

< 0.001 ∗ 
0.58 (0.46–0.70) 

< 0.001 ∗ 

Examiner = teledentistry examiner; Gold standard = clinical oral examination. 

PPV = positive predictive value, NPV = negative predictive value, CI = confidence interval. 
∗ Significant ( p < 0.05). 

Table 4 

Inter-examiner agreement and percentage of agreement between teledentistry and clinical oral examination for intervention urgency scoring among older patients. 

Parameter 

Teledentistry examiner 1 

Vs 

Gold standard 

Teledentistry examiner 2 

Vs 

Gold standard 

Teledentistry examiner 3 

Vs 

Gold standard 

Cohen’s Kappa 

(95 % CI) 

0.65 (0.09:1.00) 

< 0.001 ∗ 
0.62 (0.19:1.00) 

< 0.001 ∗ 
0.48 (0.45:1.00) 

< 0.001 ∗ 

Percentage of agreement 73.3 % 73.3 % 60 % 

Examiner = teledentistry examiner; Gold standard = clinical oral examination. 

CI = confidence interval. 
∗ Significant ( p < 0.05). 

Table 5 

Intra-examiner agreement among teledentistry examiners for dental caries as- 

sessment and intervention urgency scoring among older patients. 

Examiner 

Cohen’s kappa (95 % CI) 

p-value 

Dental Caries 

Intervention 

Urgency 

First 0.97 (0.95:0.98) 0.82 (0.5:1.0) < 0.001 ∗ 

Second 0.82 (0.79:0.86) 1.0 (0.7:1.0) 

Third 0.97 (0.95:0.98) 0.91 (0.6:1.0) 

CI = confidence interval. 
∗ Significant ( p < 0.05). 
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n the photographs [ 31 ] . Therefore, there are several missing true pos-

tive findings unlike the true negative scores. 

A study on a teledental application reported a sensitivity of 57 %,

omparable to the current study’s sensitivity range of (56.7 %− 65.7 %),

hile the specificity reported was 100 %, aligning with the high speci-

city observed in our study [ 31 ]. Conversely, another study concluded

hat the sensitivity and kappa scores of caries detection in permanent

eeth are lower than primary teeth [ 32 ] . This explains the low sensitiv-

ty and kappa levels in our study compared to studies where examiners

xamined primary teeth [ 32 , 33 ].The difference in the levels of sensitiv-

ty between the teledentistry examiners in our study can be attributed

o the higher competence of one over another to detect carious lesions.

lso, it can be attributed to the tendency of the examiner to record the

ooth as carious when it is not clear on the photograph if it is sound or

arious. 

The results also revealed that there is moderate agreement between

he first and third teledentistry examiners and clinical examination for

aries detection, these results are much the same as [ 30 , 31 , 34 ] but lower

han [ 32 , 33 ]. However, the second examiner showed fair agreement

ith clinical examination which shows that there is variability between

he dentists in the clinical decisions. The variation in the level of agree-
5

ent between the examiners and clinical examination in the current

tudy can be due to the confusion between staining and caries and the

ifference in fissures morphology of posterior teeth [ 35 , 36 ] . 

Also, the inter-examiner reliability for caries detection among the

hree teledental examiners showed substantial agreement ( 𝜅 = 0.76)

hich is higher than other teledentistry studies with kappa values

f 0.61, 0.62 and 0.68 respectively [ 30 , 31 , 34 ]. Similarly, the intra-

xaminer reliability of the teledentistry examiners was almost perfect for

ll three examiners, which implies high consistency in the examination.

his is consistent with another study that used the mobile photographic

ental screening of school children and showed an intra-examiner reli-

bility ranging from substantial to almost perfect agreement [ 32 ]. 

Triaging patients using teledentistry is recommended by several

tudies especially for high-risk groups like the older adults as it is an

ssential part of their referral system [ 28 , 37–39 ].To the best of our

nowledge, no other studies have used the intervention urgency scoring

ection in the WHO form. Our results showed a moderate to substan-

ial level of agreement between teledentistry and clinical examination

n the intervention urgency scoring for dental triaging of older patients.

s a result, the older patients were referred to the university’s hospital

o receive the necessary dental treatment based on the urgency scores

etermined during their triaging. Those requiring a comprehensive eval-

ation (Score 4) were referred first, followed by those needing imme-

iate treatment (Score 3). Finally, patients who required prompt and

reventive treatment (Scores 2 and 1, respectively) were referred last. 

Our study has the limitation of being a pilot study which cannot be

sed for hypothesis testing. Also, the results of a pilot study cannot be

eneralized to the whole population which creates a limitation in the

tudy’s external validity [ 40 ] . Additionally, purposive samples have the

dvantage of a homogeneous sample of interest. However, purposive

amples imply the limitation of external validity as the results cannot

e generalized except to a similar population [ 41 ]. Another limitation

s that our study sample includes only 2 men and 28 women, which is not

epresentative of the whole population, limiting the generalizability of
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he results. Also, the photographic images are two-dimensional, which

imits the detection of interproximal and root caries; therefore, these

ere excluded from our study [ 34 ]. Additionally, since photographic im-

ges are more accurate in the detection of dental pathologies on smaller

reas [ 30 ], using full-mouth images may have reduced the accuracy of

he results . 

. Conclusions 

The mobile photographic method of teledentistry offers a feasible

nd affordable model for caries detection and triaging the dental treat-

ent for older adults living in aged-care homes. Therefore, raising

wareness about the role and importance of teledentistry among the

ental stakeholders is vital. 

. Recommendations and implications for future research 

Larger studies with proper sample sizes are required to allow better

eneralizability of the results. 

It is also recommended to advocate for geriatric dentistry to be rec-

gnized as a specialty to serve the growing older population, as it’s not

et in many countries [ 42 ]. Additionally, artificial intelligence (AI) and
6

eledentistry could be integrated in the future. This would enhance data

rocessing and improve dental care quality [ 43 ]. However, attention

ust be given to the necessary infrastructure for the technology and to

ata privacy. 

eclaration of generative AI and AI-assisted technologies in the 

riting process 

No generative AI or AI-assisted technologies have been used in the

riting process. 

eclaration of competing interest 

The authors declare no conflict of interest for this research. Also, the

uthors received no financial support for this research. 

RediT authorship contribution statement 

Mennatollah Nagy Sharkawy: Conceptualization, Data curation,

nvestigation, Methodology, Project administration, Resources, Valida-

ion, Writing – original draft. Maii Mohamed: Supervision, Writing –

eview & editing. Hala M. Abbas: Supervision. 



M.N. Sharkawy, M. Mohamed and H.M. Abbas The Journal of Frailty & Aging 14 (2025) 100001

A
nnex 
7



M.N. Sharkawy, M. Mohamed and H.M. Abbas The Journal of Frailty & Aging 14 (2025) 100001

8



M.N. Sharkawy, M. Mohamed and H.M. Abbas The Journal of Frailty & Aging 14 (2025) 100001

R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[  

 

[  

[  

 

[  

 

 

[  

[  

 

[  

 

[  

[  

[  

 

[  

[  

 

[  

[  

[  

[  

[  

[  

 

[  

 

[  

 

[  

 

[

 

[  

 

[  

 

[  

 

[  

[  

 

[  

[  

 

[  

 

[

[  

[  

[  
eferences 

[1] Gerritsen AE, Allen PF, Witter DJ, Bronkhorst EM, Creugers NH. Tooth loss and oral

health-related quality of life: a systematic review and meta-analysis. Health Qual

Life Outcomes 2010;8(1):1–11 . 

[2] Reuter A, Bärnighausen T, Kohler S. Global ageing and health. the routledge hand-

book of the economics of ageing. Taylor & Francis; 2024 . 

[3] Lauritano D, Moreo G, Della Vella F, Di Stasio D, Carinci F, Lucchese A, et al. Oral

health status and need for oral care in an aging population: a systematic review. Int

J Environ Res Public Health 2019;16(22):4558 . 

[4] Kraemer MU, Yang C-H, Gutierrez B, Wu C-H, Klein B, Plessis Pigott DM-

Louis du, Faria Nuno R, Li Ruoran, Hanage William P, Brownstein John S,

Layan Maylis, Vespignani Alessandro, Tian Huaiyu, Dye Christopher, Pybus Oliver

G, Scarpino Samuel V. The effect of human mobility and control measures on the

COVID-19 epidemic in China. Science (1979) 2020;368(6490):493–7 . 

[5] Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-nCoV and

controls in dental practice. Int J Oral Sci 2020;12(1):1–6 . 

[6] Meng L, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19): emerging and future

challenges for dental and oral medicine. J Dent Res 2020;99(5):481–7 . 

[7] Fallahi HR, Keyhan SO, Zandian D, Kim S-G, Cheshmi B. Being a front-line dentist

during the Covid-19 pandemic: a literature review. Maxillofac Plast Reconstr Surg

2020;42:1–9 . 

[8] Blomstrand L, Sand LP, Gullbrandsson L, Eklund B, Kildal M, Hirsch J-M.

Telemedicine —A complement to traditional referrals in oral medicine. Telemed.

e-Health 2012;18(7):549–53 . 

[9] Estai M, Kruger E, Tennant M. Perceptions of Australian dental practitioners about

using telemedicine in dental practice. Br Dent J 2016;220(1):25–9 . 

10] Estai M, Bunt S, Kanagasingam Y, Tennant M. Cost savings from a teledentistry

model for school dental screening: an Australian health system perspective. Aust.

Health Rev 2017;42(5):482–90 . 

11] Fricton J, Chen H. Using teledentistry to improve access to dental care for the un-

derserved. Dent Clin 2009;53(3):537–48 . 

12] Mariño R, Clarke K, Manton D, Stranieri A, Collmann R, Kellet H, et al. Telecon-

sultation and telediagnosis for oral health assessment: an Australian perspective.

Teledentistry 2015:101–12 . 

13] Mazlooman N, Sahebkar B. Evaluate the effect of teledentistry and information tech-

nology on dentistry: case study Iran. 2016 Sixth International Conference on Digital

Information and Communication Technology and its Applications (DICTAP). IEEE;

2016 . 

14] Daniel SJ, Kumar S. Teledentistry: a key component in access to care. J Evid Based

Dent Pract 2014;14:201–8 . 

15] da Costa CB, FdS Peralta. Ferreira de Mello ALS. How has teledentistry been ap-

plied in public dental health services? An integrative review. Telemed e-Health

2020;26(7):945–54 . 

16] Aquilanti L, Santarelli A, Mascitti M, Procaccini M, Rappelli G. Dental Care Access

and the Elderly: what Is the Role of Teledentistry? A Syst Rev Int J Environ Res

Public Health 2020;17(23):9053 . 

17] Hopcraft MS, Morgan MV, Satur JG, Wright FC. Edentulism and dental caries in

Victorian nursing homes. Gerodontology 2012;29(2) e512-e9 . 

18] Silva M, Hopcraft M, Morgan M. Dental caries in Victorian nursing homes. Aust Dent

J 2014;59(3):321–8 . 

19] Hoeksema AR, Peters LL, Raghoebar GM, Meijer HJ, Vissink A, Visser A. Oral health

status and need for oral care of care-dependent indwelling elderly: from admission

to death. Clin Oral Investig 2017;21(7):2189–96 . 

20] Akha AAS. Aging and the immune system: an overview. J. Immunol Methods

2018;463:21–6 . 
9

21] Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig L, et al. STARD

2015: an updated list of essential items for reporting diagnostic accuracy studies.

Radiology 2015;277(3):826–32 . 

22] Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on pilot studies:

the what, why and how. BMC Med Res Methodol 2010;10(1):1–10 . 

23] Johanson GA, Brooks GP. Initial scale development: sample size for pilot studies.

Educ Psychol Meas 2010;70(3):394–400 . 

24] Poudel P, Paudel G, Acharya R, George A, Borgnakke WS, Rawal LB. Oral health and

healthy ageing: a scoping review. BMC Geriatr 2024;24(1):33 . 

25] Landis JR, Koch GG. The Measurement of Observer Agreement for Categorical Data.

Biometrics 1977;33(1):159–74 . 

26] Organization WH. Oral health surveys: basic methods. World Health Organization;

2013 . 

27] Carrard V, Roxo Gonçalves M, Rodriguez Strey J, Pilz C, Martins M, Martins M,

et al. Telediagnosis of oral lesions in primary care: the EstomatoNet Program. Oral

Dis 2018;24(6):1012–19 . 

28] Tynan A, Deeth L, McKenzie D. An integrated oral health program for rural residen-

tial aged care facilities: a mixed methods comparative study. BMC Health Serv Res

2018;18:1–12 . 

29] Mariño R, Tonmukayakul U, Manton D, Stranieri A, Clarke K. Cost-analysis of tele-

dentistry in residential aged care facilities. J Telemed Telecare 2016;22(6):326–32 .

30] Estai M, Kanagasingam Y, Huang B, Shiikha J, Kruger E, Bunt S, et al. Comparison

of a smartphone-based photographic method with face-to-face caries assessment: a

mobile teledentistry model. Telemed e-Health 2017;23(5):435–40 . 

31] Estai M, Kanagasingam Y, Xiao D, Vignarajan J, Huang B, Kruger E, et al. A proof-of–

concept evaluation of a cloud-based store-and-forward telemedicine app for screen-

ing for oral diseases. J Telemed Telecare 2016;22(6):319–25 . 

32] Estai M, Kanagasingam Y, Mehdizadeh M, Vignarajan J, Norman R, Huang B, et al.

Mobile photographic screening for dental caries in children: diagnostic performance

compared to unaided visual dental examination. J Public Health Dent 2021 . 

33] AlShaya MS, Assery MK, Pani SC. Reliability of mobile phone teledentistry in

dental diagnosis and treatment planning in mixed dentition. J Telemed Telecare

2020;26(1–2):45–52 . 

34] Estai M, Kanagasingam Y, Huang B, Checker H, Steele L, Kruger E, et al. The efficacy

of remote screening for dental caries by mid-level dental providers using a mobile

teledentistry model. Community Dent Oral Epidemiol 2016;44(5):435–41 . 

35] Bader JD, Shugars DA. Variation in dentists’ clinical decisions. J Public Health Dent

1995;55(3):181–8 . 

36] Pereira AC, Eggertsson H, Martinez-Mier EA, Mialhe FL, Eckert GJ, Zero DT. Validity

of caries detection on occlusal surfaces and treatment decisions based on results from

multiple caries-detection methods. Eur J Oral Sci 2009;117(1):51–7 . 

37] Giraudeau N, Inquimbert C, Delafoy R, Tramini P, Valcarcel J, Teledentistry Mer-

oueh F. new oral care tool for prisoners. Int J Prison Health 2017;13(2):124–34 . 

38] Tynan A, Deeth L, McKenzie D, Bourke C, Stenhouse S, Pitt J, et al. Integrated ap-

proach to oral health in aged care facilities using oral health practitioners and tele-

dentistry in rural Queensland. Aust J Rural Health 2018;26(4):290–4 . 

39] Bavaresco CS, Hauser L, Haddad AE, Harzheim E. Impact of teleconsultations on the

conduct of oral health teams in the Telehealth Brazil Networks Programme. Braz

Oral Res 2020;34 . 

40] In J. Introduction of a pilot study. Korean J Anesthesiol 2017;70(6):601–5 . 

41] Andrade C. The inconvenient truth about convenience and purposive samples. Indian

J Psychol Med 2021;43(1):86–8 . 

42] Brondani M, Ardenghi D, Mariño RJ. Dental specialties: how to choose yours. Career

Paths in Oral Health 2018:79–92 . 

43] Naylor CD. On the prospects for a (deep) learning health care system. JAMA

2018;320(11):1099–100 . 

http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0001
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0002
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0003
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0004
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0005
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0006
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0007
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0008
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0009
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0010
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0011
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0012
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0013
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0014
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0015
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0016
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0017
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0018
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0019
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0020
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0021
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0022
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0023
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0024
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0025
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0026
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0027
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0028
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0029
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0030
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0031
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0032
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0033
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0034
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0035
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0036
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0037
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0038
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0039
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0040
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0041
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0042
http://refhub.elsevier.com/S2260-1341(24)00376-1/sbref0043

	Accuracy of teledentistry versus clinical oral examination for aged-care home residents: A pilot study
	1 Introduction
	2 Methods
	2.1 Study settings
	2.2 Participants and sampling
	2.3 Clinical oral examination
	2.4 Intraoral photographs acquisition
	2.5 Teledentistry photographic assessment
	2.6 Statistical analysis

	3 Results
	3.1 Demographic data of the study participants
	3.2 Caries prevalence and intervention urgency scores

	3.3 Diagnostic accuracy
	3.3.1 Caries assessment

	3.4 Reliability and agreement of teledental examinations
	3.4.1 Inter-examiner reliability
	3.4.1.1 Caries assessment
	3.4.1.2 Intervention urgency

	3.4.2 Intra-examiner reliability

	4 Discussion
	5 Conclusions
	6 Recommendations and implications for future research

	Declaration of generative AI and AI-assisted technologies in the writing process
	Declaration of competing interest
	CRediT authorship contribution statement
	Annex
	References


