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For each of the following Tables 8-11, the codes represent the following: 

E1 = Evaluator 1      E2 = Evaluator 2 

CODE: 1 = Sound Teeth 

              2 = Decayed 

              3 = Filled with decay 

              4 = Filled with no decay 

              5 = Missing as a result of caries 

              6 = Not recorded 

              7 = unerrupted 

The cross-tabulations shown in Table 8 indicate the frequencies of DMFT choices made 

by the evaluators using the traditional dental screening method.  For example, both 

evaluators rated the 1’s simultaneously (3855 times). The diagonals show the (higher 

frequencies of the same ratings given by both the evaluators ie. that the ratings were the 

same. The high proportion at 1 rating (sound teeth) indicates that a higher percentage of 

children (69%) had sound teeth.  Only 20% of the children had decayed teeth and 8% 

had missing and un-erupted teeth. Some frequencies showed a lack of concordance. For 

example, on five occasions, Evaluator 1 gave a rating of 1 while Evaluator 2 gave a 

rating of 7. Disagreement was the highest when rating sound (1) and decayed (2) teeth. 

On 102 occasions, E1 scored a rating of 2 whilst E2 scored a rating of 1. However, 

disagreements were few and Table 8a indicates a 96.73% accuracy achieved by both 

evaluators. 

Table 8. Inter-rater comparisons for Traditional dental screening method  

 
E2 

Total 
E1 1 2 5 7 

1 3855 66 2 5 3928 

2 102 1101 0 1 1204 

5 4 0 220 1 225 

7 2 0 0 234 236 

Total 3963 1167 222 241 5593 

 

Table 8a. Inter-rater Agreement and reliability for Traditional screening method  

Agreement 
Expected 

Agreement 
Kappa 

Std. 

Err. 
Z 

Prob 

> Z 

96.73% 54.60% 0.9279 0.0103 89.98 0.0000 
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There is a similar and high level of agreement for each of the pair-wise comparisons 

(Table 9a). The same two evaluators (E1 and E2) were image assessors (IA1 and IA2) 

respectively when adopting the teledentistry screening method.   

IA1 = Image assessor 1    IA2 = Image assessor 2    

Table 9. Inter-rater comparisons for Teledentistry screening method 

 
IA2 

Total 
IA1 1 2 4 5 6 7 

1 3819 53 1  2 0  4 3879 

2 65 1160 0  2 0  0 1227 

4 0  0  0  0  0   0 0  

5 3 0 0  219 0  0 222 

6        0 1  0  0  10   0  11 

7 3 0 0  0  0 229 232 

Total 3890 1214 1  223 10  233 5571 

  

Table 9a. Inter-rater Agreement and Reliability for Teledentistry screening 

method 

Agreement 
Expected 

Agreement 
Kappa 

Std. 

Err. 
Z 

Prob 

> Z 

97.59% 53.75% 0.9480 0.0103 91.77 0.0000 

 

The cross-tabulation shown in Table 9 indicates the frequencies of DMFT choices made 

by the IA using the teledentistry screening method.  For example, both IA rated the 1’s 

simultaneously (3819 times). The diagonals show the higher frequencies of the same 

ratings given by both the IA 

All other frequencies show some disagreement. For example, on 4 occasions, IA1 gave 

a rating of 1 whilst IA2 gave a rating of 7. The mismatches was the highest when rating 

sound (1) and decayed (2) teeth. On 65 occasions, IA1 scored a rating of 2 whilst IA2 

scored a rating of 1.  Disagreements again were few and Table 7a indicates a 97.59% 

accuracy achieved by the IA. 

The cross tabulation seen in Tables 10 and 11  represents the two dental screening 

methods that were adopted by the evaluators to determine DMFT, and Tables 10a and 

11a highlight the intra-rater agreement and reliability across screening methods. 
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Table 10. Intra-rater comparisons for E1 across dental screening methods 

 
IA1 

Total 
E1 1 2 5 6 7 

1 3863 50 1  5 2 3921 

2 23 1177 2 2  0 1204 

5 2 0 219 0  1 222 

6 0  0  0  0   0 0  

7 3 0 0 4  229 236 

Total 3891 1227 222 11  232 5583 

 

Table 10a. Intra-rater Agreement and Reliability for E1 across dental screening 

methods 

Agreement 
Expected 

Agreement 
Kappa 

Std. 

Err. 
Z 

Prob 

> Z 

98.30% 54.02% 0.9630 0.0103 93.12 0.0000 

 

The cross-tabulation Table 10 indicates the frequencies of DMFT assessments made by 

E1 comparing the traditional dental screening method and teledentistry screening 

method (IA1).  For example, E1 rated the 1’s simultaneously (3863 times) in both 

dental screening methods.  On 23 occasions, E1 scored a rating of 2 whilst IA1 scored a 

rating of 1.  There was an almost perfect agreement of the DMFT assessments obtained 

from both dental screening methods with a kappa value of 0.9630 (Table 10a).  

Table 11. Intra-rater comparisons for E2 across dental screening methods  

 
IA2 

Total 
E2 1 2 4 5 6 7 

1 3779 142 1  7 4  4 3937 

2 90 1071 0  4 2  0 1167 

4  0 0        0   0 0   0 0  

5 7 0       0  212 0  0 219 

6  0  0       0 0  0  0  0  

7 7 1       0 0 4  229 241 

Total 3883 1214 1  223 10  233 5564 

 

Table 11a. Intra-rater Agreement and Reliability for E2 across dental screening 

methods  

Agreement 
Expected 

Agreement 
Kappa 

Std. 

Err. 
Z 

Prob 

> Z 

95.09% 54.30% 0.8926 0.0103 86.46 0.0000 
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The cross-tabulation Table 11 indicates the frequency of DMFT assessments made by 

E2 comparing the traditional dental screening method and teledentistry screening 

method (IA2).  For example, E2 rated the 1’s simultaneously (3779 times) in both 

dental screening methods.  On 90 occasions, E2 scored a rating of 2 whilst IA2 scored a 

rating of 1. There was an almost perfect agreement of the DMFT assessments obtained 

from both dental screening methods with a kappa statistic of 0.8926 (Table 11a).  

Tables 10a and 11a clearly shows a high level of agreement across the two methods of 

dental screening used by both E1 and E2 to assess the participating school children. 

Tables 8a, 9a, 10a and 11a depict the inter-rater and intra-rater diagnostic concordance 

and reliability of the two dental screening methods adopted in this study ie. traditional 

dental screening and teledentistry screening. Both the inter-rater and intra-rater readings 

show high agreement with almost perfect agreement (p < 0.001). If each evaluator had 

made his determination randomly but with probabilities equal to the overall proportions, 

one would expect the two evaluators to agree on 54.6% of the classification. In fact, 

they agreed on a range between 95% - 98.30% of the classifications, or 92.79% of the 

way between random agreement and perfect agreement, implying that the hypothesis 

that they are making their determinations randomly.   

 

Figure 18: Scatterplot of traditional dental screening versus teledentistry DMFT 

assessments for school 1: Evaluator 1 (E1) 
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Figure 19: Scatterplot of traditional dental screening versus teledentistry DMFT 

assessments for school 1: Evaluator 2 (E2) 

The scatterplots (Figures 18 and 19; 20 and 21; 22 and 23) illustrate the graphical 

comparisons per tooth of school 1, 2 and 3 respectively, of the DMFT assessments 

recorded by E1 and E2 (recorded as Traditional Dental Screening and Teledentistry 

Screening). Each child had between 20-24 teeth assessed for DMFT depending on their 

age category. For school 1, each evaluator examined 1563 teeth in total and scored a 

DMFT. Each evaluator scored each tooth as sound, decayed, missing or filled using the 

two dental screening methods. Therefore each tooth has 2 plots - each representing a 

score from E1 & IA1 (Figure 18) and E2 & IA2 (Figure 19). In most instances, it 

appears as though there are less than the expected dots observed due to the same DMFT 

or very similar DMFT values between the dental screening methods, thereby 

highlighting the high concordance between the traditional dental screening method and 

the teledentistry screening method. This is also supported by the high level of 

agreement as observed using the kappa score. They agreed on a range between 95% - 

98.30% of the classifications, or 92.79% of the way between random agreement and 

perfect agreement (p < 0.001). Similarly, the scatter plots for schools 2 and 3 (Figures 

20, 21, 22, 23) have like patterns as shown by the high kappa scores. 
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Figure 20: Scatterplot of traditional dental screening versus teledentistry DMFT 

assessments for school 2: Evaluator 1 (E1) 

 

Figure 21: Scatterplot of traditional dental screening and teledentistry DMFT 

assessments for school 2: Evaluator 2 (E2) 
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For school 2, two evaluators scored a DMFT for 1853 teeth, which  in essence should 

have 2 separate plots per tooth, thus totalling 3706 plots/dots that one should view per 

scatter plot (Figures 20 and 21) as there were two evaluators who used two different 

dental screening methods to score DMFT. However, in most instances there is less than 

the expected plots observed that indicates overlapping (the same DMFT values) or very 

similar DMFT values between the dental screening methods. This is also supported by 

the high level of agreement as observed in school 1. 

 

Figure 22: Scatterplot of traditional dental screening versus teledentistry  

DMFT assessments for school 3: Evaluator 1 (E1) 
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Figure 23: Scatterplot of traditional dental screening versus teledentistry  

DMFT assessments for school 3: Evaluator 2 (E2) 

 

For school 3, two evaluators scored a DMFT for 2197 teeth, which  in essence should 

have 2 separate plots per tooth totalling 4394 plots/dots that should be viewed per 

scatter plot (Figures 22 and 23) as there were two evaluators who used to different 

dental screening methods to score DMFT. However, in most instances there is less than 

the expected plots/dots observed as seen in school 1 and 2. Hence, the scatter plots for 

school 1, 2 and 3 depict similar patterns, highlighting the high kappa scores (ranged 

from 95% to 98.30%). 
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5. 3 PART TWO: USER SATISFACTION LEVELS 

The study participants included the two evaluators (SB, AM) and the two TAs who 

were involved in the data collection process. Both evaluators were registered dental 

professionals and the TAs employees of the emergency services. The evaluators 

consisted of 1male and 1 female, as did the TAs. The participants were presented with a 

closed format administered (by researcher) questionnaire designed for the specific role 

that they played in the study, so as to determine user satisfaction levels of the ICTs used 

in the teledentistry screening process. Table 12 illustrates the response rate of the 

evaluators.  Table 13 and illustrates the response rate of the TAs. 

Table 12: Response rate of the evaluators Agree Disagree 

1. Accessing the intraoral images for screening was easy 2   

2. The quality of the images were clear and good 1 1 

3. It was easy to score decayed teeth from the images 2   

4. It was easy to score filled teeth from the images 1 1 

5. It was easy to score missing teeth from the images 2   

6. Interproximal caries was readable from the images 1 1 

7. Interproximal caries was easy to detect from face-to-face 

examinations 
2   

8. The screening process of the images went quick, thus saving 

time 
2   

9. I prefer the traditional method of dental screening for dental 

caries 
1 1 

10. I prefer the teledentistry screening method for dental caries 1 1 

11. Dental screening via teledentistry is a sterile process 2   

12. Dental screening via teledentistry is an innovative and easy 

system to use 
2   

13. My opinion is that the teledentistry screening system will 

save clinical time by eliminating the visits to schools by the 

dental professionals 

2   

 

Both of the evaluators agreed with 8 of the 13 statements (62%). The statements that 

were agreed up related mainly to theme 1 (user satisfaction on the technology) which 

included accessing the intraoral images for screening and the ease of scoring decayed 

and missing teeth off the images; theme 2 (time and technology) suggested the 

screening process of the images saved time because it was a quicker process as opposed 

to the traditional method of dental screening. The evaluators felt that assessing teeth off 

the images was faster and theme 4 (traditional dental screening versus teledentistry 

screening) which indicated teledentistry as being an innovative and easy system to use 

that will save clinical time for dental professionals. The evaluators felt that they could 

be treating patients in the clinic where they are in great demand, rather than going out 
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into the schools to carry out face-to-face dental screenings, instead trained TAs can 

capture intraoral images which can be later assessed by the diagnosing dentist. .  

The statements they disagreed with related to the clarity of the images, scoring 

interproximal caries off the images, and the dental screening method of choice. 

However, even though one evaluator did not find the images to be clear and good, 

he/she still found it easy to score decayed and missing teeth off those images. Similarly, 

though one evaluator preferred the traditional method of screening, he/she was still in 

agreement that the teledentistry screening method is an innovative and easy system to 

use that will save clinical time for dental professionals.  

 

Table 13: Response rate of TAs Agree Disagree 

1. The intraoral camera is easy to work with 1 1 

2. Storing the captured images in electronic files (eFiles) is an   

easy process 
1 1 

3. The quality of the images was good and readable 2   

4. The children were comfortable during the imaging process 2   

5. The children were excited to see pictures of their teeth 2   

6. The screening process went quick, thus saving us time 2   

7. It was easy to delete unwanted images 1 1 

8. The mouth did not need to be completely dry to capture clear 

images 
1 1 

9. Dental screening via teledentistry is a sterile process 2   

10. Dental screening via teledentistry is an innovative and easy 

system to use 
2   

11. I could capture clear images irrespective of a poor lit 

environment 
  2 

 

Both of the TAs agreed with 7 of the 11 statements (64%).  They agreed upon 

statements related mainly to theme 2 (perception of children’s attitudes & behaviour) 

which suggested the children were comfortable during the imaging process and in 

addition they were excited to see pictures of their teeth. In addition, many of the 

children mentioned that they never had their teeth examined before; theme 3 

(teledentistry as a screening option) where they found teledentistry to be an innovative 

and easy system to use. The TAs were in agreement that the use of the intraoral camera 

and the associated ICTs used for the screening of children’s teeth is an innovative 

system. In addition, the fact that the TAs had no dental background, contributed to their 

opinion of teledentistry being an innovative system. A system where people outside the 

dental fraternity can be trained in assisting in the delivery of oral health care. 
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Furthermore, they found teledentistry to be a sterile process and hence they were happy 

with infection control. In addition, both TAs disagreed with the statement that suggested 

clear images could be captured irrespective of poor lighting. The TAs felt that the 

headlamps used in the study assisted by providing more light in the oral cavity thereby 

improving vision for the imaging process. They both were in the opinion that the natural 

light and built in light on the intraoral camera was not sufficient for good intraoral 

visibility.    

Discordant statements related mainly to theme 1 (user satisfaction on technology) which 

related to ease of using the intraoral camera, ease of storing the captured images into the 

eFiles and ease of deleting unwanted images. The TAs felt that maybe if they were 

working with the teledentistry system on a regular basis, the tasks would become easier 

with time.   
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5 CHAPTER 6 

DISCUSSION 

6.1  Introduction  

Although teledentistry was initiated in 1994, it is still considered as a fairly new concept 

that has the potential to re-engineer the delivery of oral health care globally, thus 

enabling basic and specialized oral health care more accessible to remote communities.   

There is a large data base of literature that highlights teledentistry as a valuable tool in 

dentistry which is being practised extensively all over the world. It is a fast growing 

segment of dentistry exceptionally in the past five years and has shown promise in 

eliminating the gap between the underserved patient in rural areas and access to 

specialists (Arora et al. 2014). However, in Sub-Saharan Africa, no studies have been 

documented on teledentistry and in South Africa this technology has not yet found a 

place in every day dentistry or in the dental public sector.  

This chapter discusses the findings of the present study. The study was divided into two 

parts. The first part of the chapter discusses the findings of the concordance study which 

investigated the diagnostic reliability and agreement of traditional dental screening 

versus teledentistry screening. This is followed by the second part that determined the 

user satisfaction levels of the evaluators and the TAs on the use of the ICTs in the 

teledentistry screening method.  Finally the limitations of the study will be discussed 

and the chapter concludes with a summary of the key findings and a reflection on the 

limitations of this study. 

6.2 Concordance study 

The concordance study was carried out to determine the diagnostic reliability and 

agreement between traditional dental screening and teledentistry screening of DMFT in 

young children. Teledentistry and traditional diagnosis of five year olds and ten to 

eleven year old children in Manchester, United Kingdom, were compared for 

concordance. The results achieved an almost perfect diagnostic concordance (87.8% to 

95.8%) in the 5 year olds and a substantial diagnostic concordance (58.5% to 71.7%) in 

the 10-11 year olds (Boye et al. 2013a).   
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In the present concordance study, traditional face-to-face DMFT scores and 

teledentistry DMFT scores were compared for diagnostic agreement and reliability 

using kappa statistics. There was a high frequency of agreement between traditional 

dental screening and teledentistry screening. Concordance between teledentistry and 

traditional dental screening radiography ranged from 95.09% to 98.30% for both 

evaluators in the present study. This implies that the use of teledentistry as a diagnostic 

tool for oral health services is effective in its current form. 

The study sample consisted of 233 children between the ages of 6 to 8 years old with 

the mean age of 6.73 years. There were significantly more male participants in the age 6 

and 7 category with the females dominating the age 8 category. However this did not 

impact on the concordance study of the two screening methods.  

The inter-rater analysis compared DMFT assessments made by both evaluators (E1and 

E2) using the traditional dental screening method and teledentistry screening method.  

The kappa statistics were found to be in almost perfect agreement (96.73%) for the 

traditional screening method. This was similar for the DMFT assessments made by the 

evaluators (IA1 and IA2) using the teledentistry screening method, where again the 

kappa statistics were in almost perfect agreement (97.59%).  

The number of decayed teeth of the total sample scored using the traditional dental 

screening method was 20% and for the teledentistry screening it was 21% again 

suggesting that there was high agreement across methods.  The fact that both evaluators 

had similar training, academic background and years of clinical experience, could have 

impacted positively on the results obtained and also suggest that they were competent to 

determine DMFT using both dental screening methods. However, decision support 

systems or diagnostic aids have been widely implemented to assist health professionals 

in making a diagnosis using the ICT platform. If there are standard assessment 

tool/diagnostic protocols, this will also allow for all dentists to utilise the teledentistry 

tool regardless of the level of experience. Other fields of telemedicine have utilised 

decision support systems successfully. One such example is the use of the cataract 

decision support system. One of the most beneficial aspects of this system included was 

that when technical measurements were being performed the decision support system 

yielded more consistent successful results regardless of the experience levels (Moore, 

2005). 
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The intra-rater analysis compared DMFT assessments made by both evaluators across 

both the traditional dental and teledentistry screening methods.  Kappa statistics 

revealed that both evaluators were in agreement between a range of 95%-98.30% of the 

classifications, or 92.79% of the way between random agreement and perfect agreement 

(p < 0.001).  The high concordance level indicated that there was no statistical 

difference between the traditional dental screening method and the teledentistry 

screening method (intra-rater reliability), thus suggesting that the teledentistry screening 

method is a reliable alternative to the traditional dental screening method. Furthermore, 

this implies that intraoral images are a reliable tool to diagnose decayed missing and 

filled teeth in children.  

Hence, teledentistry may have the potential to provide rural communities with the 

opportunity to have ‘remote’ consultations via the intraoral images that are 

electronically transferred without having to travel long distances to a clinic or hospital.  

This will reduce travel costs for the patient and improve the quality of care. A study 

carried out in Minneapolis showed high satisfaction levels of patients with the 

teledentistry service, with the greatest benefit being convenience and access to care 

(Chen et al. 2007). The study showed an average distance of only 13 miles for visiting 

the teledentistry clinic: On average less than two hours, compared to eighteen hours if 

the patient had to travel to Minneapolis (Chen et al. 2007).  

For children requiring orthodontic interventions, images of the child’s teeth can be 

forwarded to an orthodontist at a distant site who can then advise and guide a general 

dental practitioner on the treatment to be carried out. A feasibility study carried out by 

Berndt et al (2008) suggests that interceptive orthodontic treatments provided by 

sufficiently prepared GDPs and supervised remotely by orthodontic specialists through 

teledentistry is a viable approach to reduce the severity of malocclusions in 

disadvantaged children when referral to an orthodontist is not feasible (Berndt et al. 

2008). This is referred to as teleorthodontics. Therefore, intraoral images can be sent 

anywhere in the world via the internet for specialist consultations and advice and can be 

utilised for any of the subsets of teledentistry (Paediatric and Preventive dentistry, Tele 

Oral Medicine, Teleperiodontics, Tele Endodontics, Teleprosthodontics, 

Teleorthodontics). The distant diagnosis of paediatric dental problems, based on non-

invasive imaging, was found to be appropriate for diagnosing dental problems and 

suggesting treatment options (Amavel et al. 2009).  
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A study on teleprosthodontics found in rural areas, through videoconferencing one can 

easily diagnose and plan a treatment for patients that require oral rehabilitation or 

prosthetic appliances (Panat et al. 2012) thereby affording underserved communities 

specialist services.  

There was a high percentage of children with sound teeth and less than a quarter of 

children presented with decayed teeth. No children had filled teeth, indicating that they 

had not attended a dental clinic to have treatment. Many of the children reported that 

they had their teeth examined for the first time during the present study.  

The most recent South African National Oral Health Survey (NOHS) revealed that 80 

per cent of carious lesions in children go untreated (Van Wyk et al. 2004; DoH, 2003), 

which highlights South Africa’s challenges of meeting its demanding dental needs for 

children, especially those living in remote and rural areas. This burden is compounded 

by the shortage of dental professionals that are required to service large populations. 

Contrary to the findings of the NOHS, the present study found a significantly higher 

proportion of children presenting with sound teeth, but this could be due to the small 

sample size and the localised study site.   

In South Africa, it is estimated that in the public sector there are 2.31 dentists per 

100,000 population (Health Systems Trust, 2012a) and 0.33 dental specialists per 100 

000 population (Health Systems Trust, 2012b); implying a critical shortage of dental 

professional human resources in the public sector and a lack of access for people living 

in rural areas to dentist and specialist services. This scenario follows the rest of Sub-

Saharan Africa where there is poor delivery of health care due to poor infrastructures 

and limited medical and dental professional human resources to deliver healthcare. Oral 

healthcare is an individual’s right irrespective of their geographic location, and not a 

privilege. Teledentistry has been shown to improve access to general and specialised 

dental care for marginalised communities (Friction et al. 2009; Berndt et al. 2008; 

Kopycka-Kedzierawski et al. 2008; Kopycka-Kedzierawski, 2006; Chang et al. 2003). 

Furthermore, Scuffham et al. (2002) indicated that cost-savings are greatest in remote 

communities, where patients need to travel long distances to hospital for specialist 

consultations (Scuffham et al. 2002). Therefore, the Department of Health needs to 

invest in the teledentistry system to make oral health care more accessible to 

geographically challenged and underserved areas.  
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Dental hygienists and dental therapists will be able to provide quality care in 

collaboration with health care providers and specialists for consultation, referral, care 

and evaluation of care (Daniel et al. 2014). If the dental therapist is the only dental 

health provider in a rural setting, teledentistry may offer an opportunity whereby the 

dental therapist obtains specialist recommendations for patients without the need for 

them to travel for a face-to-face consultation.  

Disagreement between the evaluators was minimal across the different methods used, 

and the majority of the mismatches were between the determination of decayed and 

sound teeth. This could be attributed to a few factors. Firstly, disposable plastic picks 

were used to detect pit and fissure caries in the traditional face-to-face examinations and 

while for the teledentistry screening method, evaluators had to rely on the images to 

determine pit and fissure caries.  Secondly, dental caries (with an exception to pit & 

fissure caries) can be magnified with good lighting when viewing the intraoral 

teledentistry images thus improving vision and diagnosis of  sound or decayed. It is also 

important to note that intraoral images are purposefully captured to provide the image 

assessors with the best quality of pictures to aid in the best possible diagnosis. Thirdly, 

interproximal caries is not easy to detect with either the traditional or teledentistry 

dental screening method unless it is obviously visible, such as a break in the surface 

enamel or the presence of large areas of shadowing.  

The scatter plots presented in the Results chapter graphically depict the high 

concordance for both evaluators of the DMFT obtained between the traditional dental 

screening method and the teledentistry screening method carried out at the 3 schools. 

The high diagnostic concordance implies that there was no statistically significant 

differences between the dental screening methods and that the teledentistry screening 

method has been shown to be a comparable diagnostically reliable dental screening 

method. Internationally, Kopycka-Kedzierawski et al. (2007) carried out a feasibility 

and reliability study using teledentistry as a dental screening tool to screen preschool 

children for early childhood caries (ECC), and the authors concluded that there was no 

statistically significant difference between a visual examination and teledentistry 

screening, with a kappa agreement of 95% (Koycka-Kedzierawski et al. 2007), similar 

to the high kappa scores (95% to 98.30%) yielded in the present study. In addition, 

Patterson et al. (1998) carried out a similar study that compared the two screening 

methods, and again the results were consistent with the present study.  
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The percentage agreement between the traditional screening method and the 

teledentistry screening method ranged from 89% to 100% (Patterson et al. 1998). A 

teledentistry systematic review revealed that no statistical difference was found between 

teledentistry and clinical screening for dental caries (Daniel et al. 2013). The findings of 

the present study, together with international studies shows that teledentistry as a 

screening method is a reliable and feasible option, especially for the delivery of oral 

health care to the inaccessible and poorly resourced communities.  

The significance of the findings of the present study is that teledentistry can be used as 

an invaluable alternate to the traditional dental screening face-to-face method especially 

when screening large populations of children in rural areas, particularly in Sub-Saharan 

Africa where poverty and the delivery of oral healthcare is a great challenge. South 

Africa is in an on-going process to try and bridge the gap and address the disparities 

within the health system. One of the key aims of the NHI is to re-engineer the way in 

which school-based primary health care services are provided, and here teledentistry has 

a significant role to play. In this regard, it may be a strategic opportunity to introduce 

teledentistry into the school-based primary health care policy, so as to improve oral 

health promotion and service delivery. Panat et al (2012) found teledentistry to be a 

good tool for screening dental caries in schoolchildren, and school going children can 

be divided into different categories of high risk or low risk patients. This risk triage can 

assist dental professionals in tailoring curative and preventive packages to assist 

communities in combating dental caries in schoolchildren. It is therefore anticipated that 

the present study will assist the Department of Health policy making decisions 

regarding the adoption and use of teledentistry as an innovative dental screening and 

diagnostic tool. 

The importance of good oral health needs to be instilled in young children aged between 

5-8 years so that they can carry the principles into adulthood, thereby reducing dental 

caries, early tooth loss and other oral diseases. This is a very important age group as the 

caries incidence can play a vital role in determining the caries risk assessment. Near-

surface incipient lesions can be detected early so that caries can be arrested or reversed 

through topical therapies and improved oral hygiene and diet, as highlighted in Caries 

Management by Risk Assessment (CAMBRA) strategies (Ramos-Gomez, 2011). 

CAMBRA is an evidence-based approach to preventing or treating the cause of dental 

caries at the earliest stages rather than waiting for irreversible damage to the teeth 

(Hurlbutt, 2011).  
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Risk assessment is now viewed as the critically important step in the clinical decision-

making process of managing dental caries (Van Hilsen et al. 2013). For teledentistry, 

caries risk assessment can effectively manage and triage patients for treatment planning, 

prevention, and establishing follow-up and recall times.  

The combination of teledentistry with the caries risk assessment strategy can be 

significant in providing a synergy between preventive and curative oral health care to 

children in critical access communities (Van Hilsen et al. 2013). Therefore, teledentistry 

should be strategically engineered into the oral health school screening systems. The 

categorization of the caries risk factors will then allow for focused recommendations to 

minimise the risk of developing new carious lesions and/or the progression of existing 

lesions in the future (Pitts, 2011), thereby promoting oral health care and preventing 

further disease. This further highlights the potential value of the teledentistry screening 

method as it may be envisaged that the teledentistry screening system may be a more 

cost effective method to screen large populations of children.  

The proposed introduction of the National Health Insurance (NHI) is to ensure that 

everyone has access to appropriate, efficient and quality health services regardless of 

their socio-economic status (DoH, 2011). It may be an option for the Department of 

Health to consider teledentistry for implementation into the NHI and the next National 

Oral Health Survey (NOHS). Appropriateness is one of the guiding principles of the 

NHI and refers to adopting new and innovative health service delivery models that 

focus on local needs (DoH, 2011). In addition, one of the objectives of the NHI is to 

strengthen the under-resourced and strained public sector so as to improve health 

systems performance (DoH, 2011). Teledentistry is an intervention that can enhance 

opportunities for the new primary healthcare model and has the capacity to take service 

delivery and accessibility to newer and improved levels.  

The teledentistry screening method will eliminate the need for instrumentation (like 

mouth mirrors and probes). Furthermore, infection control will be improved as cold 

sterilization of the instruments will not be required. In addition, National Oral Health 

Surveys often require the deployment of a large number of calibrated dental 

professionals doing visual face-to-face examinations, and contrary to this, teledentistry 

screening can utilise trained and calibrated non-dental personnel (community health 

workers or nurses for example that are already based in the communities) to capture the 

intraoral images of the school children and the web-based stored images can then be 

 

 

 

 



99 
 

assessed by the dental professionals (community health dentists can be utilized for this 

role) at a distant site in their own time. Therefore, teledentistry screening can potentially 

greatly reduce the human resources required and may save travel time so that dental 

professionals make better use of their clinical training and expertise in the clinics.  

The use of teledentistry screening for dental caries in young children has been shown to 

be cost-effective (Daniel et al. 2013) and although, the information and communications 

technology (ICTs) required for the teledentistry screening process may be expensive 

initially, the long term benefits of investing in the system are inherent. Furthermore, 

there are existing telemedicine sites in South Africa that teledentistry can ‘piggy-back’ 

on, and that in turn may reduce the ICT costs. Researchers in Rochester, New York, 

complemented their teledentistry project to the existing telehealth model in elementary 

and child-care centres that has been in establishment form May 2001. The telehealth 

assistants were trained to capture intraoral images which were then later electronically 

forwarded to the paediatric dentist at the diagnosing site. (Kopycka-Kedzierawski et al. 

2006). Furthermore, integrating a dental component with the medical model may further 

improve the early intervention mechanism, and reduce disparities and increase access to 

care for the underserved (Kopycka-Kedzierawski et al. 2006), thereby promoting a 

holistic general healthcare approach.  

The findings of high diagnostic concordance in the present study implies that 

teledentistry screening is reliable and has a significant role to play in the eHealth 

Strategy for SA (DoH, 2012). The eHealth Strategy is the ideal platform to incorporate 

teledentistry into the public healthcare system, thus improving the delivery of oral 

health care to the population especially the poorly resourced and disadvantaged 

communities in SA. The advantage will be that the interdisciplinary collaboration will 

avoid the compartmentalization of dental and medical care, thereby improving overall 

patient care. In addition, the eHealth Strategy was developed due to the poor outcome of 

the health information systems experienced in SA’s telemedicine initiative, hence; the 

success of the new eHealth strategy, and implementation is being closely monitored by 

the Ministry of Health and the National Health Council to ensure that the previous 

errors are not repeated (DoH, 2012). Therefore, this monitoring will ensure good 

management and implementation of teledentistry into the eHealth structure.  
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Furthermore, eHealth offers dentistry the advantage of mHealth (mobile health) which 

is one of the fastest growing subsets of eHealth. Mobile health makes full use of smart 

phones, tablets and personal health monitoring devices for the timely collection and 

transmission of personal health data for diagnostic, monitoring and educational 

purposes (Daniel et al. 2014). Hence, m-teledentistry has the potential to allow oral 

health care workers to engage parental/guardian assistance in maintaining good oral 

health for children.  For example, the colour images of the carious teeth captured by  

TAs during the screening process can be forwarded to the parent’s/guardians smart 

phones via multimedia messaging (mms), together with treatment recommendations. By 

parents getting an opportunity to view close up images of their children’s teeth, this may 

motivate them to take their children to the dental clinics/hospitals to address their 

children’s recommended treatment needs timeously. In addition, a possible alternative 

to using the intraoral camera for capturing images, is the use of smartphones.  

A recent study in Australia was carried out using smartphone cameras to capture 

intraoral images to evaluate a cloud-based telemedicine application for screening for 

oral diseases (Estai et al. 2015). The intra-grader agreement indicated that the 

smartphone imaging and cloud-based screening system of oral diseases can be 

implemented to provide a valid and reliable alternative to traditional oral screening 

(Estai et al. 2015). However, this was a proof-of-concept trial and further field studies 

are necessary. This concept of using smartphone cameras to capture intraoral images 

and having the images stored and accessed via a cloud storage is work in progress for 

alternate technology options. South Africa is one of the countries with the highest 

proportion of mobile phone users per population, with 93 out of 100 people being 

subscribed to a mobile phone network (Mars et al. 2008), thereby suggesting that in SA, 

m-teledentistry has the potential to facilitate in dental diagnostics and the delivery of 

oral health care messages via cellular communications. However, this will largely 

depend on whether there is good mobile connectivity/reception and internet access 

available, especially in remote rural areas. Even though the cellular service is booming, 

the internet access remains low. Only 19 per 1000 Sub-Saharan inhabitants have access 

to internet, the lowest rate of any developing region (Asamoah-Odei et al, 2007).    

 

One of the strategic priorities to leverage eHealth to strengthen healthcare 

transformation in South Africa is the applications and tools to support healthcare 

delivery (Department of Health, 2012). Therefore, it is anticipated that this study will 
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play a pivotal role in highlighting the importance and value of ICT tools when used in 

the assessment and management of dental caries, thus underpinning the above 

mentioned strategic priority of the eHealth strategy of South Africa. 

Teledentistry can be used in various modalities to improve the delivery of general and 

specialist oral health care.  The teledentistry screening method used in the present study 

was the store-and-forward method where the images are web-based stored and later 

assessed at a remote site, however, the teledentistry real-time consulting method can 

also be utilized for patients that visit the dental clinics and require specialist 

consultations. Real-time teledentistry consultations usually includes a videoconference 

in which dental professionals and their patients, at different locations, may see, hear, 

and communicate with one another (Bhambal et al. 2010). With real-time consultations 

also known as synchronous teleconsultations, information is transferred immediately 

and there is a two-way interaction between the patient and the consulting specialist, 

which allows for immediate feedback from the specialist consultant. Hence, through the 

use of telecommunications and computer technologies, it is now possible to provide 

interactive access to specialist opinions that are not limited by the constraints of either 

space or time (Jain et al. 2013), thus making specialist care accessible to critical access 

areas and bridging the gap between demand and supply. 

Specialist consultations via videoconferencing were well received in a study in 

Minnesota where the majority of patients felt comfortable have a doctor consultation 

through a videoconference service. Many patients reported that the teledentistry visit 

was “the same as in-surgery or in person”, “just through the TV’ (Chen et al. 2007).  

Therefore, the integration of teledentistry into the NHI and eHealth strategy can 

improve the delivery of oral health care to SA’s underserved communities.  

The present study has shown the reliability of teledentistry as a dental screening tool. 

Once initiated, teledentistry has the potential grow and develop within its own 

versatility and various adaptations. For example, it can be used for a variety of online 

dental information and education purposes, for electronic consumer medical and health 

information, dentist-laboratory communication, patient consultations, specialist referrals 

and for remote patient monitoring or home-health care.  All of which has great potential 

to enhance dental education and the delivery of oral health care in SA. 

Teledentistry improves the integration of dentistry into the overall health care delivery 

system (Jain et al. 2013). For example, if a patient presents with oral HIV lesions, the 
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general dental practitioner can liaise with the patient’s general medical practitioner to 

determine a holistic treatment plan.  In addition, many interventions for chronic diseases 

such as diabetes, hypertension, tobacco cessation, and obesity management have been 

found to be more successful when supported by coordinated, inter-disciplinary and 

collaborative care among several types of healthcare providers (Schleyer et al. 2012).  

In summary, the following advantages of the teledentistry screening method were 

obtained by the present study:-  

 It saved the time by having assistants  capture the images of the children’s teeth 

 The intraoral images could be accessed and assessed at a distant site in the 

clinicians own time. 

 The intraoral images can be reviewed and reassessed to verify diagnosis without 

inconveniencing the child. 

 The process was non-invasive and the children were comfortable during the 

imaging process. 

 As the intraoral images are web-based stored in eFiles, children that are referred 

for treatment can be easily followed up. 

 Intraoral images can be emailed to distant sites for specialist and further 

treatment advice if necessary.  

6.3 User Satisfaction Levels 

User-friendliness can enhance the successful adoption and adaptation of the 

teledentistry system. A study in Minnesota used teledentistry to help increase access to 

specialist dental care to the underserved population (Chen et al. 2007). A provider 

satisfaction survey of the study showed that all providers felt comfortable during the 

teleconference. Majority of the providers reported that not much technical skill was 

required to conduct the teledentistry consults, even though none of the providers had 

any previous experience with the teledentistry system. Consistently, the patients also 

expressed high satisfaction levels with the teledentistry service, with patients continuing 

to use the teledentistry system (Chen et al. 2007). The user-friendliness of the ICTs 

used in the Minnesota study encouraged health care practitioners and patients to use 

teledentistry thereby improving access to oral health care.  
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Closed format self-administered questionnaires using the Likert scale were completed 

by the evaluators and the TAs to determine user satisfaction levels of the ICTs used in 

the teledentistry screening process. There were two evaluators (1 male and 1 female) 

and two TAs (1 male and 1 female). The response outcome will be discussed in two 

parts thematically.  

6.3.1 Evaluator response 

The evaluators agreed that it was easy to access the images for scoring a DMFT and that 

the eFiles were operator-friendly. Although, the eFiling system can be expensive, it is 

an initial investment, but can be used to record data for many years unlike the regular 

investment required for the on-going purchase of paper records (Chandra et al. 2012). In 

highly developed health care systems like those in Israel, the United States, and Europe, 

most aspects of the health care and consumer health experience are becoming supported 

by a wide array of technology such as electronic and personal health records (EHRs and 

PHRs) (Weiner 2012). The EHRs is the main patient information access centre that can 

be tapped in to by the authorised clinician/s when required. An advantage is that all 

information and images stored in the EHRs or PHRs can be archived, retrieved and 

updated when necessary.  Furthermore, the fact that EHRs are paperless records, it will 

decrease carbon footprints and assist in combating global warming. 

An advantage in the present study is that the intraoral images can be accessed and 

reassessed if required, however, with the traditional face-to-face method, you only get a 

few minutes to quickly examine the teeth for DMFT. Examiners can also spend more 

time examining the images as opposed to the face-to-face method. Face-to-face 

examinations need to be quick as children tend to get restless and time is a factor as 

maximum children need to be examined within specified school hours.  

Both of the evaluators reported that it was easy to score decayed and missing teeth from 

the images. However, rigorous training of the TAs is required to ensure that high quality 

images are captured. In general, the diagnosis of interproximal caries from both 

intraoral images and face-to-face visual examination is difficult unless there is a visible 

break in the surface enamel or there is distinct shadowing present, and if suspected can 

be verified with bitewing radiographs.  
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A study in Manchester, UK was carried out to determine the views of the examiners on 

the use of intraoral photographs for detecting dental caries for epidemiological studies 

(Boye et al. 2013b).  The examiners suggested that to improve the utility of the 

photographic method, further research is required to determine adequate removal of 

debris and moisture control prior to imaging for use in the field. Further views included 

that a standardised presentation of the photographs including the size and resolution is 

required, and there is a need for the examiners to be specifically trained on caries 

detection from the images.  The examiners in the study found it easier to make caries 

detection decisions on the intraoral images of primary teeth than that of permanent teeth 

and the fact that they could carry out the screening of the intraoral images at a 

convenient time and place was reported as an advantage (Boye et al. 2013b).  

Despite the fact that one of the evaluators preferred the traditional screening method, 

there was agreement from both evaluators that teledentistry is an innovative and easy 

system to use and that it saved time. Travel time is saved and instead of dental 

professionals going to schools to carry out traditional dental screening, they can spend 

more time treating and managing patients in the clinic. Dental professionals’ clinical 

time can be saved by training non-dental personnel to capture intraoral images that can 

be screened by the dental professionals in their own time. This is advantageous where 

there is a shortage of dental professionals to service rural communities who have poor 

access to oral health care.  

It has been reported that in South Africa, more than 80% of oral health care workers 

(includes dentists, dental therapists, hygienists and dental technicians) are employed in 

the private sector (Van Wyk et al. 2004) where the demand is low in comparison to the 

public sector. To reduce the burden of human resource shortages in the public sector, 

the use of teledentistry as a school screening tool has been recommended.  

It was reported that there is limited information available on dental professionals’ 

opinions on using telemedicine applications in dentistry or their satisfaction about 

newly implemented specific teledentistry systems (Elmokadem, 2013). Therefore, it is 

recommended that more evidence based studies on user satisfaction levels is required so 

as to eliminate or minimise user friendliness as a barrier to the use of teledentistry.  

 

 

 

 

 

 



105 
 

6.3.2 Teledentistry Assistants (TAs) 

The TAs agreed that teledentistry is an innovative and easy system to use, and that they 

did not require a dental background to efficiently capture the intraoral images. This 

means that non-dental workers including community healthcare workers or community 

nurses can be trained to assist with the imaging processes for teledentistry screening. 

While there were mixed responses regarding the use of the technology, many of the 

issues can be resolved through rigorous training. With continued and long term use of 

the technology operators can then gain more confidence and efficiency.  

Poor lighting was highlighted as a reason for not being able to obtain good images in 

some instances.  Even though the intraoral cameras have built-in lighting that 

illuminates the area of focus, individual head lamps were used to improve the lighting 

of the entire oral cavity during the imaging process. Furthermore, the intraoral camera 

can be focused, and the teeth can then be viewed on the laptop screen to capture the 

final image.    

Teledentistry has been found to reduce fear and anxiety when compared to clinical 

examinations in real time (Mihailovic et al. 2011). The TAs reported that the children 

showed no discomfort during the imaging process and were excited to view the images 

of their mouth and teeth on the laptop monitors. Teledentistry can be seen as a fun and 

innovative method of reducing the fear and stress of dental examinations in young 

children.  

Good infection control was maintained during the imaging process, since disposable 

plastic sleeves for the intraoral camera and disposable tongue depressors were used.  

For traditional screening examinations cold sterilization is used for probes and mouth 

mirrors. The use of disposal covers and instruments saves time during the imaging 

process, as the waiting period associated with the cold sterilization technique is 

eliminated.  

Overall, both the evaluators and the TAs in this study found the teledentistry screening 

method to be an innovative system that saves time and is easy to use, thus suggesting 

they were satisfied with the use of the teledentistry system. A teledentistry systematic 

review found an overall satisfaction rating regarding the use of teledentistry as very 

high from both patients and therapists, regardless of the patient population, setting or 

study design (Daniel et al. 2013). However, the current study focused more on user 

 

 

 

 



106 
 

satisfaction of the technology and not so much on the human factors. A better 

understanding of user satisfaction levels is required and future studies in teledentistry 

needs to focus on this aspect thus making teledentistry a more attractive dental 

screening and diagnostic system to use.  Teledentistry screening has the potential to 

revolutionize the delivery of oral health care in South Africa, especially in poorly 

resourced and underserved areas that are geographically challenged.  

 

6.4 Limitations of the study 

 The user satisfaction questionnaires were closed ended, hence no explanations 

were given as to why evaluators and TAs were satisfied or dissatisfied with use 

of the teledentistry process. 

 User satisfaction levels focused more on the technology aspect and not much on 

the human factors. 
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6 CHAPTER 7 

CONCLUSION AND RECOMMENDATIONS 

Even though dental caries is a preventable disease, it remains a serious public health 

problem. In South Africa the most recent National Oral Health Survey (NOHS) reported 

at least 80% of dental caries in children is untreated (Van Wyk et al. 2004; Department 

of Health, 2003). To reduce the dental caries burden in children, the use of teledentistry 

as a screening tool for school children is recommended and it has the potential to 

improve access and delivery to oral health care to children in rural areas. But, can 

teledentistry be shown to be a reliable dental screening tool in South Africa’s health 

system and rural settings? 

The concordance study data output suggest that teledentistry screening is a feasible 

method. The diagnostic concordance in this study yielded an almost perfect result which 

is very similar to global findings, suggesting there were no statistically significant 

differences between the traditional dental screening method (visual examination) and 

the teledentistry screening method. This indicates that teledentistry can be used as a 

reliable alternate dental screening method which is used to determine DMFT in young 

children.  

This research study further revealed valuable data on user satisfaction levels of the 

evaluators and TAs, and has an impact on the utilisation of the teledentistry screening 

system. To ensure adoption and adaptation of the screening process all users must be 

satisfied with the ICTs used in the teledentistry system. User friendliness can impact 

negatively on the adoption of teledentistry.  

In addition, this study has provided evidence to enhance the proposed eHealth patient-

centred strategy for South Africa (DoH, 2012-2016) to eliminate the oral health 

disparities that exist in South Africa with the implementation of teledentistry.  

Patterson et al. (1998) complemented their teledentistry screening study to the existing 

telehealth centre at The University of Alberta. The researchers concluded that for 

teledentistry screenings to be cost-effective, it would likely be necessary for the 

telehealth infrastructure to be already present. Alberta Health is currently considering 

expanding the telehealth equipment to more sites within that province, which will allow 

a “piggyback” effect for completing dental consultation and screening services without 
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having to purchase or install equipment solely for that purpose. With the introduction of 

the NHI, it may be an opportune time for teledentistry to be integrated into the eHealth 

Strategy for South Africa. As there are already existing NHI pilot sites and telemedicine 

sites in South Africa, teledentistry can easily be initiated incrementally via these sites, 

consequently possibly reducing costs for the Department of Health and improving 

access to oral health care to underserved communities, and increasing equity and 

thereby reducing the oral disease burdens in children. 

 

The key findings of this study highlights the reliability of utilising teledentistry as a 

dental screening and diagnostic tool which can be valuable in the delivery of oral health 

care in South Africa. However, the following important aspects need to be taken into 

consideration:-  

 The implementation models for teledentistry should ensure comprehensive 

training for both TAs and the end users. This should include training with use of 

the teledentistry equipment and clinical training to ensure calibration. This is 

pertinent to ensure that high quality images that are easily stored and retrieved 

are produced for the evaluators.  

 

 Key policies are required in eHealth and teledentistry to ensure that there is an 

establishment of a regulatory body that governs issues that relate to 

confidentiality, privacy, security, consent, compliance, accountability, 

malpractice and liability. It is crucial that legal and ethical guidelines be 

formulated to safeguard both the patient and the teledentistry operator.   

 

 The development, implementation, monitoring and evaluation of the 

teledentistry system will require a multi-skilled team. The expertise of the 

various team members will include dental professionals, health informatics and 

IT specialists, health management, policymakers and community health workers 

or community health nurses. Inter-collaboration of the multi-skilled team is 

essential for teledentistry to be successful in SA. 
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Further research should be carried out to determine the: 

 Costs associated with traditional dental screening versus teledentistry screening. 

 

 Feasibility of teledentistry in other subset fields (Tele Oral Medicine, 

Teleorthodontics, Teleprosthodontics, Tele Endodontics and Teleperiodontics) 

in South African settings.  

 

  Long-term impact of the ICTs in teledentistry on the management of dental 

caries in young children.  

 

 Concordance with adults 

South Africa is a developing country and so is the rest of Sub-Saharan Africa, and as 

such needs to integrate new technologies into the medical and dental sectors that will 

improve service delivery to marginalised communities – as highlighted by the present 

study, teledentistry has the potential to enable this.  

Technology is  evolving and  being integrated into all aspects of daily life such as 

electronic banking, e-Tolls, smart phones and tablets, emails, eHealth, social networks, 

online shopping and eLearning (online, schools and tertiary institutes), thus making life 

easier in a fast-paced world. Therefore, health professionals and all stake holders need 

to identify the fundamental importance of implementing teledentistry into South 

Africa’s currant eHealth strategy thereby redesigning the delivery of oral health care to 

the countries poorly accessed areas.     

However, at the same time, the minimizing of telephonic and face-to-face 

communications can impact negatively on us as individuals as people require face-to-

face communication and interaction to survive. Technology must therefore be seen as an 

adjunct that enhances medical and dental care so as to improve the mode of delivery to 

the geographically diverse communities and not to eliminate face-to-face patient 

interactions completely.    

In addition, even though information and communications technology has made 

significant advances in all aspects of our life, including saving time and money, there 

remains a large challenging gap with regards to the secure transmission of electronic 

information.  

 

 

 

 



110 
 

However, the eHealth Strategy has recently been promulgated for South Africa and 

includes recommendations for the establishment of regulations on privacy, 

confidentiality and security; a national standards compliance body; the development of 

a licensing policy and determination of effective risk mitigation strategies for eHealth 

projects (Department of Health, 2012). It is therefore critical that these 

recommendations are met to ensure that there are adequate security systems in place to 

secure data, thus protecting patient confidentiality and preventing patient-practitioner 

medicolegal complications. The benefits of teledentistry far outweigh the negative 

aspects. Therefore, once the challenges are addressed, teledentistry has the potential to 

take the delivery of oral health care to newer and improved heights. 
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8 APPENDIX B: ETHICAL CLEARANCE 

 

Office of the Deputy Dean 

Postgraduate Studies and Research 

Faculty of Dentistry & WHO Collaborating Centre for Oral Health 

 

UNIVERSITY OF THE WESTERN CAPE 

Private Bag X1, Tygerberg 7505 

                           Cape Town 

             

Date: 16
th
 March 2015 

Dear Ms Bissessur 

STUDY TITLE: A comparative analysis of traditional dental screening versus 

teledentistry screening 

PROJECT REGISTRATION NUMBER: 15/2/8 

ETHICS: Approved 
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th
 August 2012 the 

above project was approved. This project is therefore now registered and you can 

proceed with the study. Please quote the above-mentioned project title and 

registration number in all further correspondence. Please carefully read the 

Standards and Guidance for Researchers below before carrying out your study. 

Patients participating in a research project at the Tygerberg and Mitchells Plain Oral 

Health Centres will not be treated free of charge as the Provincial Administration of 

the Western Cape does not support research financially. Due to the heavy workload 

auxiliary staff of the Oral Health Centres cannot offer assistance with research 

projects. 

 

Yours sincerely 

 

Professor Sudeshni Naidoo    
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Faculty of Dentistry 

University of Western Cape 

 

 

APPENDIX C 

 INFORMATION SHEET 

 

RESEARCH TITLE: A Comparative Analysis of Traditional Dental Screening 

versus Teledentistry Screening  

 

What is the study about? 

This research project is conducted by Ms Sabeshni Bissessur and Professor Sudeshni 

Naidoo (Supervisor) at the Faculty of Dentistry, University of the Western Cape. 

The purpose of the research project is to determine if computer technologies (for 

example cellular phones, emails and cameras) can improve access of dental health care 

to young children (6-8 year olds). The findings of this study will be useful in helping the 

government to improve dental care for children in South Africa.                                       

                                                                                           

                                                                                          Camera for the teeth 
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If my child participates, what is his/her role? 

Your child will have his/her teeth examined at by using an intraoral camera, which is a 

camera used for your mouth, and this will be a free service for your child. Six photos of 

your child’s teeth will be taken, and this is not painful at all and may even be fun and 

exciting for your child to see photos of his/her teeth. The procedure will take about 15-

25 minutes for each child. These photos will then be sent to a dentist who will examine 

the photos and see if your child needs any dental treatment. You as the parent/guardian 

will be informed by a text message on your smart phone, or, if you do not have a smart 

phone, a written notice will be sent to you together with a picture of your child’s teeth. 

Names of the closest dental clinics will also be sent to you so that you may take your 

child for the treatment he/she needs. After three months, we will once more take 

pictures of your child’s teeth and your child’s involvement in the study is then over. 

                                                               

 

Are there any risks? 

There are no known risks associated with participation in this research project and no 

harm will come to your child. 

   

                                                            

Is my child’s information safe? 

All information on your child will be strictly confidential and will only be viewed by 

the researcher. All information will be kept confidential and will be stored in password 

protected computer files. 
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You as a participant 

Your participation in this research project is completely voluntary. You will be required 

to give written permission for your child’s participation by signing a consent form. You 

may also choose to not participate at all. If you do allow your child to take part in this 

research project, you may withdraw your child and stop participating at any time. You 

and your child will not be penalised in any way if you do so. 

 

Benefits of the study 

Your child will have his/her teeth examined by using a pain free method at no cost to 

you. All dental treatment that is required for your child will be sent to you together with 

a picture of your child’s teeth and a guide as to which clinics you can attend. Your child 

does not have to miss a day at school to travel to a clinic to have his/her teeth examined, 

and you as the parent/guardian will not have to miss a day at work. You will be referred 

to a dental clinic for care if need be. 

 

For questions 

If you have any questions about the research project, please contact the principle 

investigators:- 

Sabeshni Bissessur                                     Professor Sudeshni Naidoo 

Tel: 031 2624471                                       Tel: 021 9373095 

Mobile: 0829586706                                     

Email: sabeshb@vodamail.co.za     OR     Email: suenaidoo@uwc.ac.za 
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APPENDIX D 

 

INFORMED CONSENT 

 

I am a PhD student in the Department of Community Oral Health at the Faculty of 

Dentistry, University of the Western Cape. Decayed (rotten) teeth are a problem in 

young children and we need to try and use new improved ways to help treat and prevent 

this disease of the teeth.  There are large populations of children that may not have a 

chance to have their teeth examined at a young age and this is why we are trying to use 

a new, easy, pain free method that will allow all children to have dental check-ups at 

their school. An intraoral camera will be used to take photos of your child’s teeth, and 

this is pain free. Photos of your child’s teeth will be taken twice, in the first month of 

the study and at three months (the last month of the study).   

The dental examination will take about 15-25 minutes. There are no known risks in 

taking part. All information gathered in the study will be treated as strictly confidential. 

No one will have access to this information except the researcher and her team. Neither 

your name nor anything that identifies you will be used in any reports of this study. All 

information collected will be maintained and stored in such a way so as to keep it as 

confidential as possible. Your participation is voluntary and you may withdraw from the 

study at any time without any penalties. 

By signing this consent form, you as the parent/guardian are also stating that you have 

explained the dental check-up process to your child and that he/she is happy to take part 

in the study. Furthermore, that you have also explained to your child that he/she is 

allowed to leave the study at any point, without any penalties. 

If you would like your child to take part in the study, please sign the bottom of this 

letter. If you would like to know anything more about the study, please contact Ms 

Sabeshni Bissessur on telephone number at work 031-2624471. 

Thank you in advance for your co-operation.  

Yours sincerely 

Sabeshni Bissessur 

                                                                                                                 

I understand what will be required of my child to take part in the study. I agree to 

participate in the research being undertaken by Ms Sabeshni Bissessur. I 

understand that at any time my child may withdraw from this study without giving 

a reason and without it affecting me or my child’s management in the future. 

Name of parent/guardian:………………………….........................................................              

Name of child:……………………………….  

Signature:…………………………………… (Witness):……………………………….           
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APPENDIX E 

Modified WHO Oral Health Assessment Form (1997) 

     Form No                                            Data collector                             Date 

 

------------------------------------------------------------------------------------------------------------ 

Personal information 

School No                                                         Age                

Name: ……….…………………………. …             Gender: Male (1) Female (2) 

                         

Dentition status and treatment need 

Status  Treatment need 

A= Sound  0 = None 

B = Decayed 1 = Filling  

C = Filled with decay  2 = Extraction 

D = Filled no decay 3 = Pulp care 

E = Missing as a result of caries  4 = Fissure Sealant 

F = Not recorded 5 = Need for other care 

 

16 55 54 53 52 51 61 62 63 64 65 26  

 

Dentition status 

 

Treatment need 

            

            

 

 

46 85 84 83 82 81 71 72 73 74 75 36   

 

Dentition status 

 

Treatment need 
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APPENDIX F 

 

QUESTIONNAIRE FOR TELEDENTISTRY ASSISTANTS 

***Please make a cross (X) in your selected box*** 

 

 

User satisfaction towards the 

imaging process in teledentistry 

Strongly 

Agree 

Agree Neutral Disagree Strongly 

disagree 

1. The intraoral camera is easy 

to work with.  

     

2. Storing the captured images 

in electronic files (e-files) is an 

easy process. 

     

3. The quality of the images was 

good and readable. 

     

4. The children were 

comfortable during the imaging 

process. 

     

5. The children were excited to 

see pictures of their teeth. 

     

6. The screening process went 

quick, thus saving us time. 

     

7. It was easy to delete unwanted 

images. 

     

8. The mouth did not need to be 

completely dry to capture clear 

images 

     

9. Dental screening via 

teledentistry is a sterile process. 

     

10. Dental screening via 

teledentistry is an innovative 

and easy system to use. 

     

11. I could capture clear images 

irrespective of a poor lit 

environment. 
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APPENDIX G 

 

QUESTIONNAIRE FOR THE EVALUATORS 

***Please make a cross (X) in your selected box*** 

 

 

User satisfaction levels of the 

evaluators with the teledentistry 

screening system 

Strongly 

Agree 

Agree Neutral Disagree Strongly 

disagree 

1. Accessing the intraoral images for 

screening was easy. 

     

2. The quality of the images were clear 

and good.  

     

3. It was easy to score decayed teeth 

from the images. 

     

4. It was easy to score filled teeth from 

the images. 

     

5. It was easy to score missing teeth 

from the images. 

     

6. Interproximal caries was readable 

from the images. 

     

7. Interproximal caries was easy to 

detect from face-to-face examinations. 

     

8. The screening process of the images 

went quick, thus saving time. 

     

9. I prefer the traditional method of 

dental screening for dental caries 

     

10. I prefer the teledentistry screening 

method for dental caries 

     

11. Dental screening via teledentistry is 

a sterile process. 

     

12. Dental screening via teledentistry is 

an innovative and easy system to use. 

     

13. My opinion is that the teledentistry 

screening system will save clinical time 

by eliminating the visits to schools by 

the dental professionals. 

     

 

 

 

 

 


