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ABSTRACT 

 

 

Background: Ultrasonography (USG) - a method in which images are created using sound 

waves - has gained popularity in the medical field due to its cost-effectiveness, accessibility, 

portability, non-invasiveness, lack of ionizing radiation, and ability to produce real-time 

images. Yet, despite the high rate of disease and trauma in the country, as well as the shocking 

waiting times of other imaging modalities like MRI, South Africa is still lagging when it comes 

to incorporating USG in dentistry. Could the reason for this be due to dental practitioners not 

being aware of the multiple therapeutic and diagnostic abilities of USG and, therefore not 

willing to make use of an alternate imaging modality?  

The Knowledge-Attitude-Behaviour (KAB) model was developed for health promotion and is 

based on the idea that knowledge will directly affect a person’s attitude, which in turn indirectly 

affects their behaviour. Therefore, in this case, if dental practitioners were educated about the 

uses of USG, their attitude towards using this imaging modality when treating patients could 

change, eventually leading to increased uptake of USG in clinical practice. 

Aim: To assess dental practitioners’ knowledge and attitude towards ultrasonography at the 

University of The Western Cape, Faculty of Dentistry. 

Methods: A quantitative cross-sectional study was used to administer online questionnaires to 

all part-time and full-time dental practitioners at the UWC Faculty of Dentistry (sample size = 

108). The questionnaire was validated by an ultrasonography expert in head and neck 

Radiology. Before the finalization of the questionnaire, a pilot questionnaire was sent out to 

selected staff members to assess the validity of the questions being asked. Permission was 

obtained from the Biomedical Research Ethics Committee (BMREC) for approval to 

commence with this study, and the UWC Faculty Dean and Deputy Registrar of Academic 

Administration were consulted for permission in distributing the above-mentioned 

questionnaires. Research Electronic Data Capture (REDCap) was utilized as the data capturing 

tool and data was analysed using Microsoft Excel and STATA software.  

Results: A total of 63 dental practitioners participated in this study, resulting in a response rate 

of 48.5%. When assessing their attitudes towards USG, the overall attitude score was 3.5 
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(standard deviation = 0,5) out of 5, where a score of 5 is the most positive attitude. An analysis 

of attitudes across various dentistry departments revealed variations, with the department of 

Craniofacial Biology, Pathology and Radiology showing the highest overall score, while 

Maxillofacial and Oral Surgery demonstrated the highest level of familiarity with USG. 

Interestingly, specific questions related to USG generated statistically significant results, 

particularly within the Craniofacial Biology, Pathology, and Radiology department. Notably, 

the question related to familiarity with USG received the lowest score, whereas the question 

about the necessity of accredited USG courses scored the highest. 

Furthermore, this study explored knowledge levels concerning USG, revealing a 71% (standard 

deviation = 17.0) overall knowledge score. Within the dentistry departments, specific areas, 

such as head and neck swellings and salivary gland disorders, exhibited high knowledge levels, 

while caries displayed the lowest overall knowledge score. Importantly, no statistically 

significant differences in knowledge scores were observed across graduation years or different 

departments. 

Conclusion: The findings of this study strongly suggest that dental practitioners are not only 

open to learning about USG but also its potential application in patient care. Given this interest, 

there is a compelling case for incorporating an USG course into the curriculum at the University 

of The Western Cape, Faculty of Dentistry. This educational advancement would empower 

dental practitioners with the skills and knowledge needed to effectively harness the benefits of 

USG, addressing critical healthcare challenges within South Africa. 
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CHAPTER 1: INTRODUCTION 

 

 

1.1 Background 

 

Ultrasonography (USG) - a method whereby images are created using sound waves - has gained 

popularity in the medical field due to its cost-effectiveness, accessibility, portability, non-

invasiveness, lack of ionizing radiation, and ability to produce real-time images. In addition, 

USG is preferred when other imaging modalities are contra-indicated, such as in the case of 

pregnant women, children, or suspected cervical spine injuries (Evirgen and Kamburoglu, 

2016).  

The Knowledge-Attitude-Behaviour (KAB) model was developed for health promotion and is 

based on the idea that knowledge will directly affect a person’s attitude, which in turn indirectly 

affects their behaviour (Yi and Id 2018). Knowledge refers to the understanding of information 

about a certain topic, while attitude refers to the positive or negative beliefs about it, and 

behaviour refers to the actions displayed because of social norms and beliefs (Liao et al., 2022).  

Using questionnaires, the aim of which is to extract what is known (knowledge); believed 

(attitude); and undertaken (practised) concerning the topic of interest (Andrade et al., 2020). 

Using questionnaires allows an accurate educational diagnosis of the population to be made, 

resulting in effective public-health programme being implemented (Kaliyaperumal, 2004). 

With 45 million South Africans largely dependent on public healthcare (Stats SA, 2017), and 

the waiting time for an elective MRI scan at Tygerberg Hospital, a tertiary-level public-sector 

healthcare facility in Cape Town, South Africa, being 24 weeks (van Schouwenburg et al., 

2014), South Africa is lagging when it comes to incorporating USG in dentistry. The reason 

for this could be dental practitioners not being aware or informed of the multiple therapeutic 

and diagnostic abilities of USG and therefore not willing to make use of this alternate imaging 

modality. 
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1.2 Rationale 

 

The proposed research aims to assess the reasons why dental healthcare professionals in 

various departments at the Faculty of Dentistry, University of The Western Cape, South Africa, 

are not making use of USG and whether they know enough about this imaging modality to 

deem it a benefit when managing patients. If dental practitioners were educated on the uses of 

USG, their attitude towards using this imaging modality when treating patients would change, 

eventually leading to better patient care. 

At the time of this study, no investigations exist regarding the knowledge and attitude of dental 

practitioners towards USG in a South African context. This indicates a need for this research. 

It is the hope that this study will show a gap in the teaching and learning of Oral and 

Maxillofacial Radiology in South Africa - one where a radiation-free, cost-effective imaging 

modality can be implemented. 
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CHAPTER 2: LITERATURE REVIEW 

 

 

Ultrasonography is a relatively new diagnostic tool among dental practitioners, many of whom 

are not aware of USG in the dental field. This chapter aims to combine the latest literature on 

the advances of USG with the many uses as a specialized imaging modality in dentistry. As no 

study could be found in the literature about dental practitioners’ knowledge and attitude 

towards USG, this chapter also aims to highlight the knowledge, attitude, and behaviour of 

other healthcare professionals towards USG. 

 

2.1 The history of ultrasonography  

In 1794, a priest and Italian physiologist by the name of Lazaro Spallanzani discovered the 

concept of echolocation - the process by which objects are located using sound waves. 

Spallanzani admired how bats - even if blinded - were able to fly around at night, yet if deaf, 

were unable to navigate their surroundings. This led to the conclusion that bats relied on sound 

instead of vision to navigate. 

The Doppler effect, or Doppler shift, was first suggested by Austrian physicist Christian 

Doppler in 1842, who explained that the reason for the colour variations in stars is due to 

changes in light wave frequency. In 1845, Dutch mathematician C.H.D. Buys Ballot used this 

newly obtained knowledge and applied it to sound waves. Using a train and horn player, Buys 

Ballot was able to explain how the frequency of sound waves was able to change as the observer 

moved towards or away from the wave source (Kaproth-Joslin et al., 2015). 

Later, in 1877, brothers Jacques and Pierre Curie described piezoelectricity (David and Tiwari, 

2015). They established that when enough voltage is applied to crystalline materials, pressure 

waves can be generated in the range of megahertz (MHz) frequencies. This led to the 

development of transducer technology. 

After the sinking of the Titanic in 1912, Canadian electrical engineer Reginald Fessenden 

converted an underwater Morse code generator into an echo sounder. His goal was to detect 

icebergs as far as 3.2km’s away but due to varying problematic encounters, the device's use 

was limited. This concept evolved, leading to the invention of the hydrophone by French 
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physicist Paul Langevin. By using piezoelectricity, this underwater device was able to detect 

the returning sound waves of submerged submarines. This discovery was significant in 

detecting enemy submarines during World War I and II (Kaproth-Joslin et al., 2015). 

Baum et al. appear to have been the first to make use of diagnostic ultrasonography in dentistry 

in 1953 by imaging the internal structures of teeth using 15MHz sound waves. Although the 

quality of the resulting image was not satisfactory, the device has since been improved to create 

high-quality imaging widely used today (David and Tiwari, 2015). 

 

2.2  The basis of ultrasonography 

Amplitude-mode (A-mode) ultrasonography - the most basic display mode, is used to 

determine the depth and dimensions of soft tissue by displaying one-dimensional imaging of 

reflected sound waves using a pulse-echo technique. Although limitations with this mode exist, 

such as the inability to determine the shape of the object or the direction in which the echo 

originated, it is still widely used today in the field of ophthalmology to assess and measure the 

orbital length and intra-ocular masses (Kaproth-Joslin et al., 2015). 

Brightness-mode (B-mode) USG is like A-mode but makes use of two-dimensional imaging 

by incorporating directionality into the data. The brightness displayed in different shades of 

grey (figure 1A) is determined by the frequency of the reflected waves (Demirturk Kocasarac 

and Angelopoulos, 2018). As advances in technology were made, the ability to capture 

numerous B-mode images in rapid succession led to the development of real-time imaging 

(Kaproth-Joslin et al., 2015). 

Motion-mode (M-mode) USG uses one-dimensional imaging of echo-amplitude over time. 

When the ultrasound beam encounters a moving echogenic structure, upward and downward 

inflections of the image line are displayed. If the structure is non-moving, a flat image line is 

seen. This mode is important in the assessment of cardiac and foetal cardiac heart motion. 

Colour Doppler (figure 1B) is used in the identification of vascular structures and the 

assessment of vessel resistance and blood flow velocity (Evirgen and Kamburoglu, 2016). 

These images are shown in colour, with red depicting blood flow towards the transducer and 

blue depicting blood flow away from the transducer (Demirturk Kocasarac and Angelopoulos, 

2018). 
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Biologically, USG induces thermal and non-thermal effects on hard and soft tissues. Thermal 

effects include a decrease in joint stiffness, as well as increased tissue extensibility and 

vascularity in the affected region, leading to reduced muscle spasms and pain (Alok et al., 

2019). The non-thermal, or physical effects, occur when a therapeutic ultrasound force is 

exerted on bone, resulting in remodelling and increased tissue generation. This is advantageous 

in dentistry as an increase in hard and soft tissue healing means a decreased recovery time, 

duration of pain or discomfort and risk of complications. All this contributes to an increased 

quality of life, especially in patients who suffer from healing disadvantages such as diabetic 

and geriatric patients (Elbarbary et al., 2021). 

In dentistry, USG can be used for either diagnostic or therapeutic purposes. A frequency range 

of 2-20MHz is commonly used in diagnostic USG, while a range of 0.02-3MHz is utilized in 

therapeutic USG (Elbarbary et al., 2021). Table 1 and 2 (Alok et al, 2019) lists the different 

indications of each. 

Table 1: Diagnostic uses of ultrasound in dentistry 

1. Soft tissue swellings in the orofacial region 

2. Salivary gland disorders 

3. Periapical lesions 

Figure 1: (A) B-mode ultrasound image showing a well-defined hypoechoic left lower deep cervical 

lymph node. (B) Colour Doppler of the same node reveals a profuse mixed central and peripheral 

internal vascularity. The final histopathological diagnosis was non-Hodgkin lymphoma 

(Abdelgawad et al., 2020). 
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Table 1: Diagnostic uses of ultrasound in dentistry 

4. Pathological lymph nodes – benign/malignant 

5. Temporomandibular disorders 

6. Assessment of masticatory muscles in temporomandibular dysfunction 

7. Congenital vascular lesions of the head and neck 

8. Detection of foreign bodies 

9. Primary lesions of the tongue 

10. Fractures of mandibular condyle, ramus and midfacial fractures 

11. Ultrasound guided – 

• Core needle biopsy 

• Submandibular gland injection of botulinum toxin for hypersalivation in cerebral palsy 

• Basket retrieval of salivary stones 

 

Acoustic impedance is the ability of a material to resist the transmission of ultrasound waves. 

This is greatly dependent on the density of a material – if the material is solid, waves are 

Table 2: Therapeutic uses of ultrasound in dentistry 

1. Myofascial pain 

2. Ultrasound-guided lithotripsy of salivary calculi using an electromagnetic lithotripter 

3. Oral cancer 

4. Ultrasonic descaling  

5. Temporomandibular joint dysfunction 

6. Bone healing and osteointegration 

7. Healing of full-thickness excised skin lesion 
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reflected more, resulting in a “white” image. With materials of a fluid nature, fewer waves are 

reflected, resulting in a “black” image (Evirgen and Kamburoglu, 2016). 

Echogenicity is the term used to describe the ability of tissues to reflect or absorb sound waves 

and can be classified as hyperechoic (brighter), isoechoic (equal), hypoechoic (darker), 

anechoic (no internal echoes), and mixed signals (figure 2) (Alok et al., 2019). 

 

Despite there being numerous USG scanners on the market today, they all consist of the same 

basic components – a transducer, a transmitter that energizes the transducer, and a receiver and 

processor that detects and amplifies the attenuated energy (Alok et al., 2019). A transducer 

makes use of piezoelectric energy by converting an electrical signal into mechanical energy, 

or vibrations. Once these echoes are amplified, they are converted back to electrical impulses 

and displayed on a computer screen as greyscale images (Demirturk Kocasarac and 

Angelopoulos, 2018). “Bandwidth” is the term used to describe the range of frequency 

produced by a transducer (Alok et al., 2019). 

Like every imaging modality, USG comes with its disadvantages. Ultrasound waves cannot 

pass through air or bone, which then acts as a barrier during the production and reflection of 

these waves. USG technique is also very operator-dependent, and only a skilled clinician can 

perform the USG investigation (Alok et al., 2019). Metallic restorations and dental implants 

Figure 2: A diagram depicting the different echogenicity’s seen with ultrasound (Kim et al., 2021). 
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may also cause blurring of the image due to artefacts produced by the metal (Evirgen and 

Kamburoglu, 2016). 

 

2.3 Ultrasonography in endodontics 

Hayashi (2012) evaluated the diagnostic difference in assessing periapical lesions using USG 

and Computed Tomography (CT) imaging. A control case with no periapical lesions was used 

to determine the normal sonographic imaging of the tooth and its associated morphology. A 

total of 8 periapical lesions (7 patients) underwent USG and CT imaging. A portable USG 

machine was used for this extra-oral examination, with a transducer frequency of 5-10MHz. In 

the control, the ultrasound was able to clearly depict the cortical bone surface but was unable 

to provide quality imaging of the tooth roots. In the patients with periapical lesions, USG was 

able to demonstrate buccal or labial cortical erosion in 4 patients, displaying the lesion as a 

hypoechoic structure. However, USG was unable to detect periapical lesions in 2 patients with 

marked cortical erosion on the CT. They concluded that USG may only be useful in assessing 

periapical lesions and their associated tooth root once complete erosion of the buccal or labial 

bone has taken place (Hayashi, 2012). 

In a 2011 study, Goel et al. assessed the efficacy of colour Doppler and power Doppler 

ultrasound for diagnosing periapical lesions in the anterior jaw region. The study included 30 

patients with radiographic evidence of such lesions. 

Conventional radiography initially identified 21 radicular cysts and 9 periapical granulomas. 

Ultrasound, using colour and power Doppler, diagnosed 20 hypoechoic or anechoic lesions as 

radicular cysts, with 13 being infected and 2 healing cysts. The remaining 10 lesions with 

internal vascularity were classified as periapical granulomas. 

Histopathological examination after conventional radiography revealed some misdiagnoses. 

Out of the 21 lesions initially diagnosed as radicular cysts, 15 were accurate, and 6 were 

actually periapical granulomas. Among the 9 initially diagnosed as periapical granulomas, 5 

were correct, and 4 were cysts. 

Regarding ultrasound, 19 out of 20 diagnosed as radicular cysts were confirmed, with one 

misdiagnosis. All 10 lesions diagnosed as periapical granulomas were verified. 
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In summary, conventional radiography demonstrated moderate sensitivity and specificity, 

while ultrasound with colour and power Doppler achieved superior accuracy. This proved USG 

with colour and power Doppler to be superior to conventional radiography in diagnosing 

periapical lesions of the anterior jaws (Goel et al., 2011). 

 

2.4 Ultrasonography for head and neck swellings 

USG has the potential to differentiate between solid and cystic lesions, as well as benign and 

malignant neoplasms. Although clinical history and examination are important, factors such as 

abscess formation, chronic inflammation or deep-seated/infected lesions are not always easy 

to assess clinically. To arrive at an accurate diagnosis and properly evaluate the origin and 

nature of the lesion, further investigative imaging is required. 

Chandak et al. (2011) evaluated the efficacy of USG in detecting various swellings 

(inflammatory, cystic, benign, and malignant) in the head and neck region. A total of 70 

patients with obvious head and neck swellings were selected at random, ensuring to exclude 

patients with swellings due to trauma or facial fractures, or those with swellings obscured by 

overlying bone. 

The lesions were inspected and a history of their size, overlying skin, colour, shape, surface, 

and margins were noted. The swellings were also palpated to assess their consistency, 

temperature, fluctuance, tenderness and compressibility of the overlying skin. Patients were 

then sent for radiological investigation, where USG with varying frequencies were used. If the 

lesion measured less than 3.5cm’s, a linear transducer probe with a depth of 3cm and frequency 

of 15MHz was used. If the lesion was more than 3.5cm’s in diameter, a transcavitary probe 

with a depth of 8cm and frequency of 7.5MHz was used (Chandak et al., 2011). 

The final diagnosis was confirmed by histopathology – 35 (50%) patients were diagnosed with 

an inflammatory swelling, 8 (11.4%) with a cystic swelling, 9 (12.8%) with benign neoplasms, 

and 18 (25.7%) with malignant neoplasms. This proved that the criteria for lesion architecture, 

boundary and echo-intensity are statistically significant when it comes to differentiating 

between benign and malignant neoplasms on USG. Concerning the differentiation between 

inflammatory and cystic swellings - the criteria for boundary, echo-intensity, shape, USG tissue 

characteristics and posterior echoes are statistically significant. 
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Chandak et al. (2011) concluded that the clinical diagnosis had a sensitivity and accuracy of 

85.7%, whereas USG diagnosis had a much higher sensitivity and accuracy of 98.5%. 

 

2.5 Ultrasonography in Temporomandibular Joint Disorders (TMD) 

MRI is the gold standard for assessing the temporomandibular joint, or TMJ, but tends to be 

expensive, requires advanced equipment, and is contra-indicated in claustrophobic patients and 

those with implants.  

In 2010, Kaya et al. conducted a study to assess the accuracy and difference in findings between 

USG and MRI imaging when evaluating anterior disc displacement (ADD) with or without 

reduction. A total of 52 patients presenting with unilateral chronic TMJ pain were examined 

and the level of agreement between the two imaging modality findings was evaluated. 

Assessment of ADD using USG, resulted in a sensitivity of 70%, a specificity of 38%, and an 

accuracy of 82%. The corresponding statistics for ADD with reduction was 70%, 38% and 

57% and for ADD without reduction; 50%, 89% and 76%. Both USG and MRI results 

corresponded with each other (Kaya et al., 2010). 

In conclusion, USG sensitivity and accuracy were found to be high while specificity was rather 

low - although USG was superior in diagnosing AAD without reduction. As the articular disk 

is found between two hard tissue structures, it is difficult to visualize on USG imaging which 

makes assessing the disk position challenging. Thus, USG may only aid in the diagnosis of 

TMD. 

 

2.6 Ultrasonography and salivary gland disorders 

When it comes to examining the salivary glands, USG should be the first choice when deciding 

which imaging modality to use. USG plays an important role in the diagnosis of acute and 

chronic inflammation, solid and cystic lesions, Sjögren Syndrome (SS), sialadenosis and 

sialolithiasis of the salivary glands (Alok et al., 2019). 

Obinata et al. (2010) investigated the reliability of USG in diagnosing SS and compared these 

results to the diagnoses made by sialography and histopathology. The results showed the 

sensitivity of sialography, USG and histopathology to be 83.3%, 77.8% and 63.9%, 

respectively. The specificity was 94.4%, 78.8% and 91.4%, while the accuracy was 89.0%, and 
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78.1% for both USG and histopathology. This concluded that USG was just as reliable in the 

identification of SS compared to other diagnostic tests. 

Fine-needle aspiration biopsy (FNAB) is the most reliable method in determining if a salivary 

gland tumour is benign or malignant. However, this technique may present with difficulty if 

the tumour is in an unusual location or if the patient is reluctant to undergo this invasive 

procedure. Histology may also be difficult if the FNAB has resulted in haemorrhage, tumour 

necrosis, fibrosis, or squamous metaplasia, which can sometimes occur. 

In a study performed in 2015 by Liu et al., 19 articles with a combined total of 792 confirmed 

salivary gland tumours (784 patients) were analysed for their radiographical diagnosis. When 

it came to differentiating between benign and malignant tumours, USG had a sensitivity of 

63% and specificity of 92%. The sensitivity and specificity of CT were 83% and 85%, while 

those of MRI were 81% and 89%. However, the combined sensitivity and specificity of MRI 

were higher in the clinical diagnosis of salivary gland tumours. Generally, the specificity of 

USG is good as most salivary gland tumours tend to be benign, but the size, echogenicity, 

margins, and vascularity should be examined for confirmation (Liu et al., 2015). 

USG has proven to be very useful in the detection of sialolithiasis and as a result, has replaced 

sialography in many cases. Although a variety of tests can be used in the diagnosis of 

sialolithiasis, these tend to be invasive and emit radiation e.g., CT, sialography, CBCT, and 

sial-endoscopy (El-Latif et al., 2021). Magnetic resonance sialography is a radiation-free 

imaging alternative but tends to be expensive and inaccessible in most healthcare facilities in 

South Africa. 

El-Latif et al., (2021) examined 80 patients with salivary gland swellings using USG and CT. 

The research revealed 44 patients to have sialolithiasis, 20 with only inflammation, and 16 with 

a neoplasm. Of the 40 patients with sialolithiasis, USG was unable to detect stones of < 3mm 

in 5 of them. This rendered a sensitivity and specificity reading of 88.6% and 100% in the USG 

detection of sialoliths (El-Latif et al., 2021). 

 

2.7 Ultrasonography and cervical lymph nodes  

USG can be used to assess the extent of disease, the size of lymph nodes and nodal metastasis, 

as well as differentiate between benign and malignant lymph nodes in patients presenting with 
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oral cancer. Normal lymph nodes appear as flattened hypoechogenic structures on USG 

imaging, while malignant lymph nodes tend to appear slightly more hypoechoic in comparison 

to adjacent muscles with sharp borders. Irregular margins of malignant lesions usually indicate 

an invasive nature with extranodal and extracapsular spread. Examining these lymph nodes not 

only allows for proper treatment and prognosis but also allows for the diagnosis of systemic 

diseases, such as tuberculosis, lymphoma, syphilis, eosinophilic granuloma etc. (Alok et al., 

2019). 

The cervicofacial region contains a large amount of lymph nodes. Squamous cell carcinoma, 

the most common oral malignancy, has a high incidence of metastatic spread to the cervical 

lymph nodes. Once lymph node involvement has occurred, the patient's prognosis becomes 

relatively poor. Thus, early detection of the spread of head and neck malignancies to the lymph 

nodes is significant in improving the patient’s chance of survival (Sathyanarayan and Bharani, 

2013). 

In CT and MRI imaging, metastatic cervical lymph nodes present with an increase in nodal 

size. However, this factor alone is not effective enough in detecting lymph node involvement. 

This led Sathyanarayan and Bharani (2013) to research the difference between benign and 

malignant lymph nodes with the hopes of preventing future invasive diagnostic measures. A 

total of 50 patients with carcinoma of the oral cavity (confirmed with incisional biopsy) and 

palpable cervical lymph nodes were included in the study. USG and Colour Doppler detected 

119 lymph nodes in the patients, 48 (40.3%) being metastatic and 71 (59.7%) being benign 

(confirmed by histopathology). Of the metastatic nodes, 40 (83.4%) were >0.8cm in size, while 

8 (16.6%) were <0.8cm in size. When it came to the shape of the lymph nodes, 36 (75%) were 

round, while 12 (25%) were oblong. Thus, nodal size of >0.8cm and round shape had a 

significant association with malignancy. 

All lymph nodes showed some degree of vascularity on Colour Doppler assessment. The 

pattern of blood flow showed 46 (95.8%) of the metastatic nodes to have a peripheral 

parenchymal pattern while 2 (4.2%) had a hilar (central) pattern. Non-metastatic nodes showed 

a peripheral parenchymal pattern of blood flow in 9 (12.6%) and a hilar pattern in 62 (87.3%) 

nodes. Therefore, a peripheral parenchymal pattern had a significant association with 

malignancy (Sathyanarayan and Bharani, 2013). 
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Due to the ability of USG to effectively delineate changes in the internal structure of the lymph 

nodes, it can be accurately used to differentiate metastatic and non-metastatic lymph nodes in 

the neck. 

 

2.8 Ultrasonography and implant surgery 

To execute implant surgery, evaluation of the surrounding oral structures is vital. Cone-beam 

computed tomography (CBCT) has proven to be superior to conventional radiography owing 

to its ability to produce accurate three-dimensional images while simultaneously delivering 

low-dose radiation. However, repeated scans on the same patient are not recommended as 

damage to the vital structures can occur. Furthermore, beam hardening and scattering artifacts 

can make images difficult to interpret (Chan et al., 2016). 

Although USG waves cannot penetrate bone, they do adequately portray the bone surface 

morphology. Chan et al. set out to determine whether an internal and external USG can 

correctly identify important structures in implant planning and surgery. CBCT and USG 

imaging of the various oral anatomical structures were taken on an 85-year-old male cadaver 

and analysed. When examining the mean distance between the alveolar crest and 

cementoenamel junction (CEJ), USG displayed a reading of 4.3  1.1mm, CBCT; 4.6  0.4mm 

and the direct reading; 4.1  0.9mm. Regarding the anterior mucosal thickness, USG and the 

direct reading were both 0.3  0.1mm, while CBCT was 0.5  0.1mm.  

The internal USG could correctly identify the enamel and root surface closest to the CEJ, the 

alveolar crest and bone surface and the overlying mucosa. The external USG showed the 

vestibular depth, as well as the various muscle layers, their point of insertion and their 

orientation within the anterior maxillary region. Furthermore, the external USG scanner could 

also display the greater palatine foramen, the mental foramen, the lingual nerve and the 

buccinator and depressor muscles. 

This study proves the accurate diagnostic abilities of USG in implant planning. Not only does 

it display real-time images, but it may also provide information on blood flow and elasticity of 

the oral mucosa, aiding in future treatment planning of flaps and tissue regeneration procedures 

(Chan et al., 2016). The ability to depict the different oral foramina allows for ultrasound-

guided anaesthesia, allowing efficient delivery of an anaesthetic block, especially in cases 

where anatomical variations are present. 
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2.9 Ultrasonography and caries  

Conventional radiography, like periapical and bitewing radiographs, is frequently employed 

for the diagnosis and evaluation of carious lesions. Nonetheless, a limitation is that these 

radiographs are effective only in identifying caries on the interproximal and occlusal/incisal 

surfaces, and not the buccal or lingual/palatal surfaces. Moreover, radiographic imaging is 

unable to detect early white spot lesions or non-cavitated lesions on teeth, creating a diagnostic 

challenge (Kim et al., 2019). 

Tagtekin et al. (2008) conducted a study in which they compared the efficacy of ultrasound 

and DIAGNOdent (KaVo, Biberach, Germany) for caries detection. DIAGNOdent is a device 

that utilizes laser irradiation at a 655nm wavelength to diagnose caries by detecting 

fluorescence emitted from carious surfaces. A total of 38 recently extracted permanent teeth 

with 42 white/brown-spot lesions on interproximal surfaces were examined and captured on a 

digital camera.   

Once examiners had completed their measurements on laser fluorescence (DIAGNOdent) and 

USG, the teeth were dissected and examined under confocal laser microscopy, which was used 

as the gold standard for evaluating the accuracy of USG and laser fluorescence in caries 

detection.  

USG had a sensitivity of 86%, a specificity of 84%, and a positive predictive value of 84% 

against the histological evaluation. However, DIAGNOdent, which comes with 2 device tips 

(A and B) for caries detection, showed to have an intra-observer agreement of 78.5% for tip A 

and 66.7% for tip B. The accuracy of the first examiner was 50% for both tips, while the second 

examiner achieved accuracy rates of 45.3% for tip A and 47.6% for tip B. 

The findings of the study highlighted that both DIAGNOdent and ultrasound methods 

demonstrated high levels of repeatability and accuracy, although ultrasound proved to be 

superior (Tagtekin et al., 2008). 

Matalon et al. (2003) examined the validity, sensitivity, and specificity of interproximal caries 

detection on bitewing radiographs and a high-frequency ultrasound device. A total of 36 

premolar and molar teeth were examined visually and with a probe for the presence of caries. 

These teeth were then placed on models where they had 2 interproximal surfaces and 2 contact 
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surfaces of adjacent teeth. Bitewing radiographs were taken of these teeth, and a high-

frequency ultrasound was used to detect caries. The true caries diagnosis was validated by 

stereomicroscopy. 

When it came to caries detection on bitewing radiography, the sensitivity and specificity were 

0,90 and 0,92 respectively. On the other hand, USG had a higher sensitivity and specificity of 

1,0, and therefore, greater efficacy in caries detection of interproximal lesions (Matalon et al., 

2003).  

 

2.10 Ultrasonography knowledge and attitude among healthcare students/workers 

A study done by Kondrashova et al. (2017) in the United States, assessed dental students’ 

perception of the integration of USG into the curriculum by introducing USG-based laboratory 

exercises as part of their anatomy course. Once these exercises were completed, the students 

were given a survey to fill in. A total of 83 students participated in the study, with 69% agreeing 

that the USG exercise was valuable to their learning, while 66% felt capable of operating an 

USG machine after completing the exercise. However, only 9% of students indicated they 

would use USG in their professional practice, while 34% did not know, and the remaining 57% 

of students indicated they don’t think they would make use of USG in the future. When asked 

if they would pursue further learning on USG imaging, 34% of students agreed they would, 

while 23% did not know, and 41% disagreed. As stated by Kondrashova et al. (2017), this 

could be because USG is still new in dentistry, and therefore, most dentists are unaware of the 

advantages and value of this imaging modality.  

As with dentists, medical doctors receive minimal to no formal teaching in the use of USG 

during their undergraduate training and rely mostly on their internship experience to acquire 

the necessary skills needed to make use of USG. To overcome this, Brown et al. (2012) 

conducted a study assessing medical students’ perceptions of USG use to teach Gross 

Anatomy. Out of 109 students, 96% agreed that ultrasound-based teaching increased students’ 

knowledge of anatomy, while 98% expressed interest in learning how to use USG if equipment 

and expertise were readily available. Reported barriers to the use of USG were inadequate/no 

allocation of time for ultrasound-based teaching, as well as a lack of USG equipment. 

Due to all the advancements in USG, various medical fields, like physiotherapy, have started 

using this modality. Khodadadi et al. (2020) conducted a study on the knowledge, attitude, and 
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beliefs of Iranian physiotherapists towards USG and the common barriers they face with its 

application. A total of 300 questionnaires were completed with a mean age of 34  4 years. 

Within their practice, 43% of physiotherapists made use of US – 66% at least once per day, 

31% at least once a week, and 3% less than this. The remaining 57% of participants did not 

make use of USG due to either not owning USG equipment (65%), insufficient training (60%), 

having no clear indication on charging fees for treatment (45%), lack of health insurance 

coverage (30%), and other (5%). Of the participants, 85% agreed that USG training was a 

necessity, with 86% having participated in sonography training courses. Regarding the 

application of USG, 90% considered it most valuable in guided injections and interventions, 

68% for diagnostic evaluation, and 48% for follow-up and assessment of response to treatment. 

Lastly, the participants felt the advantages of USG over other imaging modalities were safety 

(83%), the ability to perform both diagnostic and therapeutic interventions (70%), repeatability 

(58%), dynamic imaging (52%), accessibility and speed of assessment (48%), the ability to 

compare both sides (33%), high resolution (15%), and cost efficiency (13%). 

 

2.11 The future of ultrasonography in dentistry 

By incorporating this advanced imaging modality into the clinical practice of dentists and their 

undergraduate or postgraduate training, an increase in its popularity for patient care is likely to 

be seen.   

To do so, ultrasound-related posters, presentations, publications, lectures, and dental school 

training should be implemented to build excitement towards this advanced imaging modality 

within the dental community. This also includes hands-on training workshops offered to 

dentists and dental specialists to increase use of this technology. These programmes would 

need to include the recognition of anatomical features and function, as well as imaging artifacts 

(Rodriguez Betancourt et al., 2023). 

At a university in the United States, ultrasound has been part of the first-year medical students’ 

curriculum for over 5 years. By incorporating teaching and hands-on exposure to this imaging 

modality, ultrasound has become a valuable tool in helping students better relate organ 

structure to its function. Not only this, but it has also reinforced the anatomical knowledge of 

students while helping them better understand the physiological processes in the human body 

(Kondrashova et al., 2017). 
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However, as USG is quite operator-dependent, a formal training programme like that of 

medical sonographers would serve as a possible solution to overcome this and set a generalized 

standard for quality assurance. Guidelines would also need to be set up by professional 

organisations to ensure clinically acceptable diagnostic scans are the norm among dentists and 

dental specialists (Rodriguez Betancourt et al., 2023). 

 

2.12 Conclusion 

In this fast-paced world, dental technology is ever-evolving, with an increasing number of 

practices using advanced imaging like CBCT. Dentists strive to use the latest materials and 

deliver optimal treatment to patients, shifting focus to prevention rather than cure (Kaur Monga 

et al., 2019). Yet, with all these novel and minimally invasive treatment procedures being 

performed, diagnostic imaging and the associated cost and radiation exposure still seem to be 

a problem. 

It is clear from the literature that USG can play a major role in the diagnosis and treatment 

planning of patients, especially those where the usual imaging modalities are contra-indicated. 

It is cost-effective, widely accessible, and portable, allowing for easy use in rural areas. Not 

only this but due to the lack of ionizing radiation, the USG examination can be repeated within 

short periods without causing any biological harm to the patient. 

Compared to other parts of the world, Africa – and in particular, South Africa - has yet to 

harness the full potential of USG in dentistry. This could be due to dental practitioners not 

being aware of the multiple therapeutic and diagnostic abilities of USG and therefore, not 

willing to make use of it as an alternate imaging modality. To overcome this, proper training 

and education of healthcare workers is essential in accurately and confidently diagnosing these 

images and providing the best standard of care for patients. With the proper knowledge and 

attitude, dental practitioners can potentially improve their patient management and as a result, 

the quality of healthcare delivered in South Africa. 

 

  

http://etd.uwc.ac.za/



 

 

 

31 

CHAPTER 3: AIMS & OBJECTIVES 

 

 

The previous chapter highlighted the various methods in which USG can be utilized in 

dentistry, as well as the knowledge, attitude, and behaviour of various healthcare professionals 

towards ultrasonography. This chapter intends to provide an overview of the aims and 

objectives of this study. 

 

3.1 Aim 

 

To assess dental practitioners’ knowledge and attitude towards ultrasonography at the UWC 

Faculty of Dentistry. 

 

3.2 Objectives 

 

1. To determine dental practitioners’ level of knowledge towards ultrasonography. 

2. To determine dental practitioners’ level of attitude towards ultrasonography. 

 

3.3 Research question 

 

What is the level of dental practitioners’ knowledge and attitude towards ultrasonography? 
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CHAPTER 4: MATERIALS & METHOD 

 

 

This chapter emphasizes the methodology in which this study was carried out. The research 

instruments and technique in which the sample size was obtained are explained and ethical 

concerns considered.   

 

4.7 Research design 

This study was a quantitative cross-sectional design, where data was collected from the 

population at a single point in time without the need for further follow-up. This approach 

therefore provided a snapshot of dental practitioners’ knowledge and attitude toward 

ultrasonography at a specific moment. 

 

4.2 Study population 

All part-time and full-time dentists at the Faculty of Dentistry, Tygerberg and Mitchell’s Plain 

Oral Health Centre’s, University of The Western Cape, Cape Town, South Africa were invited 

to participate in this study. 

 

4.3 Sample size and procedure 

A self-administered online questionnaire was sent to all part-time and full-time dental 

practitioners at the UWC Faculty of Dentistry (sample size = 108).  

Knowledge was measured by asking participants whether ultrasonography can be used in 

various dental scenarios, and attitude was measured by asking the dental practitioner to rate 

their familiarity with USG, whether they would be open to using it in their department, 

attending accredited USG courses etc. The questionnaire was validated by ultrasonography 

expert; Professor Leon Janse van Rensburg (Head and Neck Radiology, Stellenbosch 

University, Western Cape, South Africa).  
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Before the finalization of the questionnaire, a pilot questionnaire was sent out to five dental 

practitioner staff members to assess the validity of the questions being asked. These staff 

members were from Oral Medicine and Periodontology, Maxillofacial and Oral Surgery, and 

Diagnostics and Radiology (a division of Craniofacial Biology, Pathology, and Radiology).  

Permission was sought from the Biomedical Research Ethics Committee (BMREC) for 

approval to commence with this study, and the UWC Dentistry Faculty Dean and Deputy 

Registrar of Academic Administration were consulted for permission in distributing the above-

mentioned questionnaires. 

A power analysis was done to obtain a sample size of 108: 

Unlimited n =  
(Zα/2) 2 p(1−p)

𝑑2  =  
(1.96)2∗0.5(0.5)

0.052  = 384.16 

Finite n’ = 
𝑚

1 + 
𝑚−1

𝑁

 = 
384.16

1 + 
384.16−1

83

 = 98 

where n = sample size, Z = statistical level of confidence, p = expected proportion, and d = 

precision.  

If Z = 1.96 (95% confidence) and using a prevalence of 50% (1) P = 0.5 and d = 0.05, N = 130 

(part-time & full-time dental practitioners at the UWC Faculty of Dentistry), the finite n’ is 

approximately 98.  

This number is increased by 10% for non-response. Thus, a sample size of 108 was proposed. 

 

4.4 Inclusion criteria 

• All part-time dental practitioners at the UWC Faculty of Dentistry. 

• All full-time dental practitioners at the UWC Faculty of Dentistry. 

• Participants must have access to the internet. 

 

4.5 Exclusion criteria 

• Anyone who is not a dental practitioner (e.g., admin staff, oral hygienists, dental 

technicians) at the UWC Faculty of Dentistry. 

• Participants who do not have access to the internet. 
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4.6 Ethics approval and consent 

Ethics approval (reference number BM23/5/1) was granted by the Biomedical Research Ethics 

Committee (BMREC) at the University of The Western Cape (Appendix 1). 

Prior to completing the questionnaire, an information sheet (Appendix 3) containing all 

relevant details about this study was included in the introductory part of the email. Once the 

survey was opened, a consent form (Appendix 4), which included the researchers and 

supervisors contact information, as well as the Protection of Personal Information (POPI) Act 

declaration, was disclosed.  

 

4.7 Data collection 

Research Electronic Data Capture (REDCap) was utilized as the data capturing tool.  

Due to the regulations stated in the Protection of Personal Information Act (Act 4 of 2013), 

permission was sought from the Deputy Registrar of Academic Administration at The 

University of The Western Cape (UWC) to conduct research (permission reference – 

UWCRP781448) (Appendix 2). Once this was approved, the UWC Academic Administration 

sent out the questionnaire (Appendix 5) to all part-time and full-time dental practitioners as 

received by Human Resources.  

The initial questionnaire was sent out via email on 07 August 2023, and officially closed a 

month later, on 07 September 2023. During this period, numerous email reminders were sent 

out on different days and at different times to all participating staff members.  

 

4.8 Data analysis 

Microsoft Excel was used for data management. This information was then imported into 

STATA software (StataCorp. 2019. Stata Statistical Software: Release 17. College Station, TX: 

StataCorp LLC.).  

Descriptive statistics (i.e., percentages) and chi-square tests, or Fisher’s exact test were 

performed to detect any associations. All tests were deemed statistically significant at p < 0.05.  

A statistician based at The UWC Faculty of Dentistry assisted in the data analysis. 
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4.9 Ethical Considerations 

All participation by staff was voluntary. Participants could withdraw from the study at any time 

and were not penalized for doing so. All information obtained from the questionnaires was 

anonymous and confidential. 

 

4.10 Financial Plan 

This research did not receive any specific grant from funding agencies in the public, 

commercial, or not-for-profit sectors. 
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CHAPTER 5: RESULTS 

 

This chapter provides a comprehensive overview of this study's findings, emphasizing the main 

patterns and relationships uncovered. Its primary purpose is to present and interpret the data, 

offering key insights into the research context and its implications. 

 

As previously mentioned, the REDCap survey was sent to 130 full-time and part-time dental 

practitioners at The UWC Faculty of Dentistry. The survey was sent out for one month, from 

07 August 2023 - 07 September 2023. 

The Faculty of Dentistry departments were grouped according to the new UWC Dentistry 

Faculty structure (table 3), implemented on 02 May 2023: 

Table 3: UWC Dentistry Faculty structure 

Old Department New Department 

• Diagnostics and Radiology 

• Forensic Dentistry 

• Oral Pathology 

• Oral Biology 

Craniofacial Biology, Pathology and 

Radiology 

• Prosthetic Dentistry 

• Conservative Dentistry 

Prosthodontics 

• Orthodontics 

• Paediatric Dentistry 

Orthodontics and Paediatric Dentistry 

• Oral medicine and Periodontology Oral medicine and Periodontology 

• Community Dentistry Community Dentistry 

• Maxillofacial and Oral Surgery Maxillofacial and Oral Surgery 
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5.1 Participant Characteristics  

A total of 63 dental practitioners (response rate = 48.5%) responded to the survey, all of whom 

gave consent for their personal information to be collected, stored, processed, and shared as 

described in the information sheet. Of these 63 individuals, 16 graduated with their dental 

degree before 2000, while 47 graduated after 2000. The distribution of participants by 

department was as follows (table 4): the Prosthodontic Department had the highest 

representation (33.3%), followed by Craniofacial Biology, Pathology, and Radiology (19.0%), 

Maxillofacial and Oral Surgery (17.5%), Orthodontics and Paedodontics (14.3%), Oral 

Medicine and Periodontology (9.5%), and Community Dentistry (6.4%).  

 

Table 4: Descriptive statistics of survey respondents (n = 63) 

(Response rate = 48,46%) 

Participant characteristics n % 

Graduated with a dental degree:   

Before 2000 16 25.4% 

After 2000 47 74.6% 

Total 63 100% 

Department:   

Oral Medicine and Periodontology 6 9.5% 

Maxillofacial and Oral Surgery 11 17.5% 

Craniofacial Biology, Pathology, and Radiology 12 19.0% 

Orthodontics and Paediatric Dentistry 9 14.3% 

Prosthodontics 21 33.3% 

Community Dentistry 4 6.4% 

Total 63 100% 

http://etd.uwc.ac.za/



 

 

 

38 

5.2 Dental Practitioners’ Attitude Towards Ultrasonography 

 

5.2.1 Attitude by Year Graduated 

The attitude of dental practitioners towards USG by the year they graduated is highlighted in 

figure 3. The years were grouped as “before 2000” and “after 2000”. A 5-point Likert scale, 

where a score of 5 equals the most positive attitude, was used to analyse the difference between 

these two age groups. As can be seen in the graph below, there was no statistically significant 

difference (p > 0,05) between these two age groups.  

 

However, it is interesting to note that dental practitioners who graduated before 2000 were 

keener in their overall attitude towards using ultrasonography as a specialized imaging 

modality (mean = 3,6). Their attitude scored higher for the following questions: 

• Ultrasonography is useful as a specialized imaging modality in the diagnosis and 

treatment planning of dental patients (Question 2). 

• Ultrasonography can be used to improve diagnosis and treatment planning in your 

department (Q3). 
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• Openness to using ultrasonography in my department (Q4). 

• The use of ultrasonography at the UWC Dental Faculty will make treating patients 

more cost and time efficient (Q7). 

 

Dental practitioners who graduated after 2000 had a mean overall attitude of 3,5 and rated 

higher in the following questions: 

• Please rate your familiarity with ultrasonography (Q1). 

• I think it's necessary to attend an accredited ultrasonography course before making 

use of an ultrasound clinically (Q5). 

• I would be keen on attending an accredited ultrasonography course before making 

use of an ultrasound clinically (Q6). 

 

5.2.2 Attitude by Department 

When the attitude of each department was analysed, the following graphs were obtained 

(figures 4-10): 
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Figure 4: Overall Attitude of Each Department
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Craniofacial Biology, Pathology, and Radiology scored the highest mean overall attitude (3,9) 

towards ultrasonography. This was followed by Maxillofacial and Oral Surgery (3,6), Oral 

Medicine and Periodontology (3,6), Prosthodontics (3,4), Orthodontics and Paedodontics (3,3), 

and lastly, Community Dentistry (3,1). 

When it came to the department that was most familiar with ultrasonography (Question 1), 

Maxillofacial and Oral Surgery scored the highest (2,3). 

Craniofacial Biology, Pathology, and Radiology scored the highest for ‘ultrasonography is 

useful as a specialized imaging modality in the diagnosis and treatment planning of dental 

patients’ (Q2), ‘ultrasonography can be used to improve diagnosis and treatment planning in 

your department’ (Q3), and ‘I would be open to using ultrasonography in my department’ (Q4). 

On the Likert scale, this was rated as 4,2; 4,3 and 3,8 respectively.  

For the question ‘I would be keen on attending an accredited ultrasonography course before 

making use of an ultrasound clinically’ (Q6), Craniofacial Biology, Pathology and Radiology, 

as well as Oral Medicine and Periodontology, recorded the highest score (4.7). Community 

Dentistry rated the highest with ‘I think it's necessary to attend an accredited ultrasonography 

course before making use of an ultrasound clinically’ (Q5) and ‘the use of ultrasonography at 

the UWC Dental Faculty will make treating patients more cost and time efficient’ (Q7). The 

mean scores for these questions were 4,8 and 4,0 respectively.  

The lowest scores were mostly seen with the department of Community Dentistry – ‘please 

rate your familiarity with ultrasonography’ (Q1) (1,8), ‘ultrasonography is useful as a 

specialized imaging modality in the diagnosis and treatment planning of dental patients’ (Q2) 

(3,3), ‘ultrasonography can be used to improve diagnosis and treatment planning in your 

department’ (Q3) (2,5), ‘I would be open to using ultrasonography in my department’ (Q4) 

(2,5), and ‘I would be keen on attending an accredited ultrasonography course before making 

use of an ultrasound clinically’ (Q6) (3,3).  

Orthodontics and Paedodontics scored the lowest for ‘I think it's necessary to attend an 

accredited ultrasonography course before making use of an ultrasound clinically’ (Q5) (4,3) 

and ‘the use of ultrasonography at the UWC Dental Faculty will make treating patients more 

cost and time efficient’ (Q7) (3,2). 
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Figure 5: Attitude - Community Dentistry
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Figure 6: Attitude - Craniofacial Biology, Pathology, and 

Radiology
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Figure 7: Attitude - Maxillofacial and Oral Surgery
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Figure 8: Attitude - Oral Medicine and Periodontology
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Figure 9: Attitude - Orthodontics and Paedodontics
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Figure 10: Attitude - Prosthodontics
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Question 2 on ‘ultrasonography is useful as a specialized imaging modality in the diagnosis 

and treatment planning of dental patients’ had a p-value = 0.0185 and was therefore deemed 

statistically significant. When further analysed, a pairwise comparison of the departments for 

this question revealed that there was a statistically significant difference between 

Prosthodontics and Craniofacial Biology, Pathology, and Radiology (a difference of - 0,738, 

with a standard error (SE) of 0,2). This resulted in a p-value = 0,025. 

This was also the case for ‘ultrasonography can be used to improve diagnosis and treatment 

planning in your department’ (Q3) (p = <0.001). A pairwise comparison revealed a statistically 

significant difference between Craniofacial Biology, Pathology, and Radiology and 

Community Dentistry (1,75 (SE = 0,39)) (p = 0,001). Additionally, there was also a statistically 

significant difference between Maxillofacial and Oral Surgery and Community Dentistry (1,32 

(SE = 0,4)) (p = 0,023), Orthodontics and Paedodontics and Craniofacial Biology, Pathology, 

and Radiology (-1,47 (SE = 0,30)) (p = <0,001), Prosthodontics and Craniofacial Biology, 

Pathology, and Radiology (-0,87 (SE = 0,25)) (p = 0,012), and lastly, Orthodontics and 

Paedodontics and Maxillofacial and Oral Surgery (-1,04 (SE = 0,3)) (p = 0,018). 

Furthermore, ‘I would be keen on attending an accredited ultrasonography course before 

making use of an ultrasound clinically’ (Q6) was also deemed statistically significant (p = 

0.0440). A pairwise comparison revealed a statistically significant difference between 

Craniofacial Biology, Pathology, and Radiology and Community Dentistry (1,41 (SE = 0,45)) 

(p = 0,037). 

The overall mean attitude was also deemed statistically significant as p = 0.0101. Orthodontics 

and Paedodontics and Craniofacial Biology, Pathology, and Radiology (-0,64 (SE = 0,20)) (p 

= 0,035), as well as Prosthodontics and Craniofacial Biology, Pathology, and Radiology (-0,51 

(SE = 0,16)) (p = 0,044) proved to be statistically significant when compared as a pair.  

 

5.2.3 Overall Attitude Towards Ultrasonography 

Lastly, the overall attitude towards each question on ultrasonography was determined. This is 

illustrated in figure 11. The total attitude score towards ultrasonography was 3,5 (out of 5).  
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Question 1 (‘please rate your familiarity with ultrasonography’) scored the lowest in overall 

attitude, with a combined mean score of 2,0. The highest scoring question was Q5 on ‘I think 

it's necessary to attend an accredited ultrasonography course before making use of an 

ultrasound clinically,’ which had a mean score of 4,5. This was followed closely by ‘I would 

be keen on attending an accredited ultrasonography course before making use of an ultrasound 

clinically’ (Q6), which scored 4,2.  

‘Ultrasonography is useful as a specialized imaging modality in the diagnosis and treatment 

planning of dental patients’ (Q2), ‘Ultrasonography can be used to improve diagnosis and 

treatment planning in your department’ (Q3), ‘I would be open to using ultrasonography in my 

department’ (Q4), and ‘The use of ultrasonography at the UWC Dental Faculty will make 

treating patients more cost and time efficient’ (Q7) scored 3,6; 3,6; 3,3 and 3,7 respectively.  
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Figure 11: Overall Attitude Towards Ultrasonography
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5.3 Dental Practitioners’ Knowledge Towards the Use of Ultrasonography 

 

5.3.1  Knowledge by Year Graduated 

The ‘before 2000’ age group scored the highest overall knowledge (75%) compared to the 

‘after 2000’ age group, who scored 68% (figure 12). There was therefore no statistical 

significance in this category (p = >0,05). 

 

The ‘before 2000’ group scored the highest percentage in all knowledge questions - periapical 

lesions (63%), head and neck swellings (100%), TMJ disorders (94%), salivary gland disorders 

(100%), caries (19%), cervical lymph nodes (100%), and implant placement (50%), while the 

‘after 2000’ group scored 57% for periapical lesions, 89% for head and neck swellings, 89% 

for TMJ disorders, 98% for salivary gland disorders, 15% for caries, 96% for cervical lymph 

nodes, and 30% for implant placement.  
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Figure 12: Knowledge Towards Ultrasonography by Year Graduated
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5.3.2 Knowledge by Department 

As seen in figures 13-19, Craniofacial Biology, Pathology, and Radiology scored the highest 

(76%) in overall knowledge. This was followed by Orthodontics and Paedodontics (75%), 

Maxillofacial and Oral Surgery and Prosthodontics, who both scored 69%, Community 

Dentistry (68%), and Oral Medicine and Periodontology (62%).  

 

 

When it came to the knowledge of using ultrasonography for periapical lesions, Community 

Dentistry scored the highest (75%) while Oral Medicine and Periodontology scored the lowest 

(50%). For head and neck swellings, Community Dentistry, Craniofacial Biology, Pathology, 

and Radiology, Maxillofacial and Oral Surgery, Oral Medicine and Periodontology, and 

Orthodontics and Paedodontics all scored 100%, while Prosthodontics scored 95%.  
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Figure 13: Overall Knowledge of Each Department
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Figure 14: Knowledge - Community Dentistry
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Figure 15: Knowledge - Craniofacial Biology, Pathology and 

Radiology
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Figure 16: Knowledge - Maxillofacial and Oral Surgery
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Figure 17: Knowledge - Oral Medicine and Periodontology
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Figure 18: Knowledge - Orthodontics and Paedodontics
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Figure 19: Knowledge - Prosthodontics
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For TMJ disorders, Craniofacial Biology, Pathology, and Radiology, Maxillofacial and Oral 

Surgery, and Orthodontics and Paedodontics all scored 100%, while Oral Medicine and 

Periodontology scored 67%. For salivary gland disorders, Community Dentistry, Craniofacial 

Biology, Pathology, and Radiology, Maxillofacial and Oral Surgery, Oral Medicine and 

Periodontology, and Orthodontics and Paedodontics all scored 100%, while Prosthodontics 

scored 95%.  

For caries, Craniofacial Biology, Pathology and Radiology scored 25%, while Community 

Dentistry scored the lowest (0%).  

For cervical lymph node assessment, Community Dentistry, Craniofacial Biology, Pathology 

and Radiology, Maxillofacial and Oral Surgery, and Orthodontics and Paedodontics all scored 

100%, while Oral Medicine and Periodontology scored 83% - the lowest. For implant 

placement, Orthodontics and Paedodontics scored the highest (56%) while Oral Medicine and 

Periodontology scored the lowest (17%). 

All p-values were >0,05, and therefore no statistical significance was present in this category 

of knowledge by department.  

 

5.3.3 Overall Knowledge of Ultrasonography 

The overall knowledge towards ultrasonography was 71% (figure 20). ‘Head and neck 

swellings’ and ‘salivary gland disorders’ both scored the highest in knowledge, with a total of 

98%. This was followed closely by ‘cervical lymph nodes’ and ‘TMJ disorders’, which scored 

97% and 90%, respectively.  

‘Periapical lesions’ scored 59%, and ‘implant placement’ 35%. ‘Caries’ rated the lowest in 

overall knowledge, with a combined score of 16%. 
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Figure 20: Overall Knowledge of Ultrasonography
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CHAPTER 6: DISCUSSION 

 

This chapter contextualizes this research, with emphasis on comparing existing knowledge and 

attitudes held by various healthcare professionals regarding USG to our findings.  

It is worth noting that, despite an extensive search of the existing literature, no studies focusing 

on the knowledge and attitudes of dental practitioners towards USG were discovered. As a 

result, this study’s findings will be highlighted and expanded upon. These findings will 

hopefully serve as a significant contribution to the field of dentistry, casting light on the 

previously unfamiliar realm of dental practitioners’ views on USG. 

 

As mentioned previously, a total of 63 dental practitioners completed the survey, resulting in a 

response rate of 48.5%. In two separate meta-analyses’ done by Shih and Xitao (2008) and Wu 

et al., (2022), the average response rate of online surveys was revealed to be 34% and 44,1%, 

respectively. Therefore, even though more than half of practitioners did not respond to our 

survey, the response rate was still higher than most studies. 

Regarding the sociodemographic characteristics of the participants, the majority (74.6%) had 

obtained their dental degree after 2000, while 25.4% had graduated before 2000. The 

Prosthodontic department had the highest number of respondents, followed by Craniofacial 

Biology, Pathology, and Radiology, Oral and Maxillofacial Surgery, Orthodontics and 

Paedodontics, Oral Medicine and Periodontology, and Community Dentistry.  

However, it's important to note that these findings may not be directly generalized to all dental 

practitioners in South Africa or other regions, as this survey is specific to a particular university 

institution and may not represent the broader population. Moreover, it's worth noting that the 

Prosthodontic department has the largest representation at the UWC Faculty of Dentistry, 

whereas the Community Dentistry department has the smallest. Thus, the discrepancy in 

participation by department does not necessarily imply conflicting levels of interest in 

partaking in this study among staff members within departments. 
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6.1 Dental Practitioners’ Attitude Towards Ultrasonography 

 

When the attitude by year graduated was examined, it was found that older dental practitioners 

were keener on incorporating USG into their everyday practice, possibly because they 

recognize its potential to enhance diagnosis and treatment planning of dental patients. 

However, despite their interest, they do not exhibit the same enthusiasm for attending 

accredited USG courses. This inconsistency can be attributed to a natural reluctance among 

older individuals to embrace new technology, as noted by Meiselwitz and Chakraborty (2011). 

This reluctance is often linked to their perceived challenges in using new software and 

technology, which can influence their overall attitude. 

These challenges encountered when using new technology can create a feeling of apprehension 

in older individuals, influencing their attitudes toward adopting new technological tools like 

USG. These challenges are further compounded by older individuals cognitive and motor 

abilities, which may decline with age (Meiselwitz and Chakraborty, 2011). Aging is naturally 

associated with changes in working memory and information processing speed, and therefore, 

additionally contributes to reluctance in embracing new technology. 

Younger dental practitioners, on the other hand, are introduced to technology at a younger age 

and as a result, may be more comfortable with its use. Growing up in a digital era, they have a 

more positive attitude toward technology in general and tend to be more open to learning new 

technological skills. They exhibit greater confidence and excitement when confronted with 

novel technologies, as seen in the higher ratings of their attitudes towards attending accredited 

USG courses. 

The lack of a statistically significant age-related difference in the overall attitude toward USG 

is influenced by older practitioners' recognition of its potential benefits but their trepidation in 

it due to perceived challenges in using technology. Younger practitioners, who are more tech-

savvy and open to learning, may have a more positive attitude, particularly when it comes to 

educational opportunities related to technology. These findings align with the age-related 

disparities in technology adoption and attitudes toward learning new technological skills as 

noted by Meiselwitz and Chakraborty (2011). 

The differences in attitudes toward USG among various dental departments can be attributed 

to several factors. The department of Craniofacial Biology, Pathology and Radiology scored 
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the highest overall attitude toward USG, possibly because they are exposed to advanced 

imaging modalities. Maxillofacial and Oral Surgery, which also scored high, is directly 

involved in surgical procedures that may benefit from USG. This exposure likely contributes 

to their more positive attitudes. 

The department of Community Dentistry, which scored the lowest, focuses more on public 

health, health policies, and evidence-based interventions (Ramphoma 2016). Their emphasis 

on public health bioethics and policy implementation may lead to a more conservative and 

cautious approach when it comes to incorporating a new technology into dentistry, which might 

explain their lower overall attitude toward USG. 

The highest familiarity with USG score was seen with the department of Maxillofacial and 

Oral Surgery, likely due to their strong reliance on imaging in their training. This department 

frequently encounters cases where conventional radiography is insufficient, making 

ultrasonography a valuable diagnostic tool for soft tissue conditions in the oral and 

maxillofacial region. 

The department of Craniofacial Biology, Pathology, and Radiology, which includes 

Maxillofacial and Oral Radiology, showed a strong belief in the usefulness of USG for 

diagnosis and treatment planning. Their expertise in radiology likely contributes to this positive 

attitude. 

Surprisingly, Orthodontics and Paedodontics scored the lowest when asked about attending an 

accredited USG course and whether USG would make treating patients more cost and time 

efficient. From a paediatric point of view, this is startling as one of the many advantages of 

USG, unlike panoramic radiography, is that it can be used on children without any risks due to 

its lack of ionizing radiation. Conversely, the utilization of panoramic radiography in paediatric 

patients should be restricted and reserved for cases of necessity in children under the age of 6, 

given their elevated risk of potential malignant transformation (Gandhi and Govindaraju, 

2022). Thus, USG would allow imaging to be done on children of all ages, including those 

with special needs who may not tolerate conventional imaging techniques. Therefore, the 

potential reason for this attitude may stem from a lack of awareness of the advantages of USG, 

resulting in the perception that USG training is unnecessary. 

Markedly, several significant differences were observed when comparing the various 

departments, particularly with the department of Craniofacial Biology, Pathology, and 
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Radiology. These differences highlight varying attitudes and perceptions of USG within the 

dental community, particularly in areas related to the usefulness of USG and the need for 

training.  

The reason for the overall attitude score (3,5) towards USG can be due to multiple reasons. 

One major reason is the absence of USG training in undergraduate dentistry programmes, as 

noted by Kondrashova et al. (2017). South African dentists are not exposed to this technology 

during their formal education, leading to a lack of familiarity with its applications and 

advantages. Consequently, this knowledge gap can result in a lower score on questions relating 

to their familiarity with ultrasound. 

Dental practitioners who have not had the opportunity to work with ultrasound during their 

education or in clinical settings may not fully understand its benefits. This limited exposure 

can lead to a less favourable attitude, especially when compared to other diagnostic and 

imaging techniques with which they are already familiar. 

The positive attitudes toward attending accredited USG courses emphasize the importance of 

training and skill development. This corresponds with the observations made by Khodadadi et 

al. (2020), wherein 85% of physiotherapists agreed on the importance of USG training, and 

86% had taken part in sonography training courses. 

However, the low score on familiarity with USG in the current study, suggests that many 

participants have limited exposure to ultrasound imaging. This aligns with the findings of 

Brown et al. (2012), where 96% of medical students agreed that ultrasound-based teaching 

increased students’ knowledge of anatomy. In this case, many of the participants in this study 

have never received training on USG and therefore scored low with their familiarity towards 

it.  

 

6.2 Dental Practitioners’ Knowledge Towards the Use of Ultrasonography 

 

When it came to dental practitioners’ knowledge towards USG, the older age group achieved 

the highest overall knowledge score at 75%, whereas the younger age group scored slightly 

lower at 68%. As a result, no statistical significance was detected within this category.  
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The older age group likely includes dental practitioners with longer years of experience in the 

field, having practiced dentistry for a more extended period. This extended experience allows 

them to accumulate a wealth of knowledge and practical insights over time, which can 

contribute to a deeper understanding of the subject matter. In contrast, the younger group, being 

relatively newer to the field, may not have had as many years to accumulate this knowledge 

and practical experience. 

Older dental practitioners may have also had more opportunities for professional development 

and continuous learning throughout their careers. This ongoing education can contribute to 

their updated knowledge and expertise in various aspects of dentistry, including emerging 

technologies like USG. Not only this, but older dental professionals might have had more 

exposure to teaching and mentoring younger practitioners, deepening one's understanding of a 

topic while simultaneously reinforcing their knowledge. 

When looking at specific ultrasound applications, 'head and neck swellings,' 'salivary gland 

disorders,' 'cervical lymph nodes,' and 'TMJ disorders' achieved high knowledge scores 

(ranging from 90% to 98%) as these applications are commonly encountered not only in 

dentistry but also in the broader medical field. As dental practitioners often collaborate with 

other medical professionals who use ultrasound for these purposes, they are more likely to be 

aware of and knowledgeable about these applications. 

The dental field, like other medical disciplines, can be conservative and slow to accept new 

technologies. Therefore, dental practitioners may be hesitant to shift from traditional diagnostic 

methods to ultrasound for certain applications due to familiarity and comfort with these 

established practices. 

This is particularly evident with the lower knowledge scores (ranging from 16% to 59%) 

achieved for 'periapical lesions,' 'implant placement,' and 'caries'. These conditions have 

traditionally been diagnosed and managed using conventional imaging modalities, such as 

periapical and bitewing radiography. These methods have been in use for a long time and are 

considered highly reliable. Not only this but dental education and training programmes often 

prioritize teaching established diagnostic techniques, as these are considered standard in the 

field. Therefore, the limited exposure to ultrasound for these applications and the lack of 

training opportunities can contribute to their lower knowledge levels.  
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The variations in knowledge scores among departments may be influenced by the specific 

educational approaches and curricula employed in each department. Some departments may 

have a stronger emphasis on ultrasound applications in their teaching, leading to higher 

knowledge levels among their students and faculty. Departments that prioritize continuing 

education and professional development for their staff, as well as regular updates on new 

techniques and technologies, including ultrasound, may see improved knowledge levels. 

Conversely, continuing education and training in ultrasound applications in the dental field 

may be limited, as it is fairly new in dentistry, and without ongoing education in this area, 

dental practitioners’ knowledge may remain focused on traditional methods. 

Departments such as Craniofacial Biology, Pathology, and Radiology, as well as Orthodontics 

and Paedodontics, which both scored high in overall knowledge, may have faculty members 

with expertise or interest in the field of USG. This expertise, as well as the focus of each 

department's clinical practice, can positively impact the knowledge levels of practitioners 

within these departments. For example, departments like Maxillofacial and Oral Surgery, 

which are greatly reliant on diagnostic imaging, may have a deeper understanding of ultrasound 

applications in their field compared to Oral Medicine and Periodontology. 

Although variations in knowledge levels among different dental departments were seen, the 

absence of statistically significant differences may be attributed to a generally consistent 

approach to teaching and curriculum design across the university institution. This consistency 

ensures that all dental practitioners receive a baseline level of knowledge about ultrasound 

applications, despite some departments potentially having advantages in terms of expertise, 

curricular emphasis, or resources. 
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CHAPTER 7: CONCLUSION 

 

 

Similar to all scientific investigations, this study is subject to certain constraints that must be 

acknowledged and comprehended to safeguard the validity and reliability of its results. 

Acknowledging these limitations is crucial for laying the groundwork for future studies that 

may be enlightening. In the following sections, we describe the limitations of this study and 

present recommendations for addressing or alleviating them in future research initiatives. 

 

7.1 Limitations 

The scope of this study was limited to dental practitioners affiliated with the UWC Faculty of 

Dentistry. Consequently, the sample size was relatively small when compared with the 

aggregate of part-time and full-time dental practitioners engaged across all four dental 

universities in South Africa. 

The method of distributing the questionnaire via email introduced an additional layer of 

complexity. Not all dental practitioners within the UWC Faculty of Dentistry responded, and 

this non-response could be attributed to several potential factors. These may include 

practitioners having opted to unsubscribe from the Research Admin's email list, the likelihood 

of emails being erroneously classified as spam, irregular email account monitoring by some 

practitioners, a lack of consent from certain individuals to participate in this study, or a simple 

lack of willingness on the part of some dental practitioners to engage with the email's content. 

An important aspect to consider is the anonymity of the questionnaire, which rendered it 

unfeasible to identify which practitioners had completed it. Consequently, it was impossible to 

target follow-up reminders exclusively at dental practitioners who had not yet filled in the 

questionnaire, thereby limiting the scope for such follow-up communication. Future studies 

may explore alternative methods of data collection to mitigate non-response and improve data 

completeness. Additionally, ensuring the questionnaire's accessibility and minimizing potential 

barriers to participation, such as concerns regarding spam emails or the time required, could 

further enhance the response rate. 
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7.2 Recommendations 

In following studies, it is advisable to broaden the scope by encompassing dental practitioners 

from all four dental universities across South Africa within the study population. Such an 

inclusive approach would yield a more comprehensive and accurate assessment of the 

possibility and desirability of introducing a dental ultrasonography course in the country. 

To enhance the response rate to future questionnaires, a modified approach may be considered. 

This could involve extending the time gap between the initial email distribution and data 

collection, allowing practitioners more time to engage with the questionnaire. Additionally, 

employing a series of strategically timed email reminders in the interim period might be 

beneficial. A potential enhancement could be the joint effort of the Heads of Department, who 

may consider sending a preliminary email to all dental practitioner staff. This initial 

communication could outline the forthcoming questionnaire and its significance, thereby 

fostering an environment conducive to a heightened response rate. 

The data gathered from the completed questionnaires in this study underscores a critical 

knowledge gap in the field of USG in dentistry. To address this lack of knowledge, it is 

recommended that an accredited dental USG course be integrated into the syllabus at the UWC 

Faculty of Dentistry, either as part of undergraduate or postgraduate dental training. Training 

should also be offered to qualified staff members at the faculty. Practical exposure in this area 

is vital to enhance dental practitioners' understanding and competence, ensuring they are well-

prepared to apply USG effectively within their professional practice. This proactive approach 

could significantly contribute to closing the existing knowledge gap in this critical area of 

dentistry. 

 

7.3 Conclusion 

The findings of this study show that many dentists may not be aware of the advantages and 

contributions that ultrasonography may offer in the dental field. The low familiarity score seen 

in this study reinforces the idea that there is a substantial education gap in dentistry regarding 

this technology, primarily due to the absence of formal education and exposure to dental 

training programmes within South Africa. This emphasizes the need for awareness and 

educational initiatives to address this knowledge gap and promote the application of USG in 

dental practice. 
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As previously stated, it's evident that knowledge plays a fundamental role in shaping an 

individual's attitudes, which, in turn, indirectly influences their behaviour (Yi and Id, 2018). A 

comparison can be made with the process of acquiring competence in taking panoramic 

radiographs and how confidence in its use grows over time, eventually reaching a point where 

one cannot envision patient care without it. This dynamic summarizes the principle of the 

Knowledge-Attitude-Behaviour framework. 

To expand dental practitioners' knowledge, it is crucial to consider the integration of a dental 

USG module into undergraduate dental programs or the establishment of an accredited dental 

USG course tailored for qualified dental practitioners. Such educational initiatives offer an 

opportunity to strengthen one's dental knowledge. This newfound knowledge sets the stage for 

cultivating a positive attitude toward the incorporation of this specialized imaging modality in 

dental practice. Ultimately, this transition from knowledge to attitude translates into enhanced 

patient diagnosis, more effective treatment strategies, and improved patient outcomes. 

Within the South African context, this is especially vital for alleviating the significant disease 

burden. Ultrasonography offers many solutions to several pressing issues, including prolonged 

waiting times for other imaging modalities such as CT or MRI, the substantial cost associated 

with these modalities, concerns over radiation exposure to pregnant women and children, 

limited access to appropriate imaging tools, and logistical challenges in transporting patients 

to imaging facilities. 

The outcomes of this research strongly suggest that dental practitioners are not only open to 

learning about ultrasonography but also enthusiastic about its potential application in patient 

care. Given this interest, there is a compelling case for incorporating an ultrasonography course 

into the curriculum at the University of The Western Cape, Faculty of Dentistry. This 

educational advancement would empower dental practitioners with the skills and knowledge 

needed to effectively harness the benefits of ultrasonography, addressing critical healthcare 

challenges in the region. 
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INFORMATION SHEET 

(QUESTIONNAIRE/SURVEY) 

 

Project Title: Dental Practitioners’ Knowledge and Attitude Towards Ultrasonography at 

The UWC Faculty of Dentistry 

 

Dear Dental Practitioner 

I, Jessica Simpson, am pursuing my Master’s degree in the Department of Craniofacial 

Biology, Pathology, and Radiology at the University of the Western Cape, South Africa. I 

would like to invite you to take part in my research project. Please take time to read the 

following information carefully, and please feel free to ask questions if anything you read is 

not clear to you or if you’d like more information.  

What is this study about?  

The purpose of this research project is to determine whether dental practitioners know enough 

about ultrasonography as a diagnostic tool, whether dental practitioners are willing to learn 

about ultrasonography, and whether dental practitioners are willing to make use of a new 

imaging modality in their diagnosis and treatment planning. With this information, we hope to 

incorporate ultrasonography as an advanced imaging modality at the UWC Faculty of 

Dentistry. 

Why are you being invited to participate in this study? 

We are inviting you to participate in this research project because you are a dental practitioner 

(part-time/full-time) at The University of The Western Cape, Faculty of Dentistry. 

 

 

Appendix 3 – Information Sheet for Questionnaire 
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What will you be expected to do in this questionnaire/survey? 

You will be asked to sign a consent form agreeing to participate in this study. This 

questionnaire will be completed at a time and location that is convenient for you.  

What are the risks of this research? 

There are no risks associated with participation. As described above, all precautions (coding of 

data, restricted access, storage in locked cabinets and/or password-protected computers) to 

protect anonymity and identity will be strictly applied.  

What are the benefits of this research? 

This research is not designed to help you personally right now, but the results may help the 

investigator learn more about the need for ultrasonography as a diagnostic imaging tool in 

dentistry. We hope that, in the future, ultrasonography will be incorporated as an advanced 

imaging modality at the UWC Faculty of Dentistry. 

Will my details be kept confidential? 

The researchers undertake to protect your identity and the nature of your contribution. 

The survey is anonymous to maintain confidentiality. Your participation in this study is 

completely voluntary. As a result, you have the option of participating or not. If you do decide 

to enrol, you have the right to withdraw at any time for any reason. If we write a report or 

article about this research project, your identity will be protected.   

In terms of the requirements of the Protection of Personal Information Act (Act 4 of 2013), 

please note additional information: 

What type of personal information will be collected? 

An online questionnaire will be sent to all dental practitioners. The questionnaire will broadly 

ask about your demographic information (excluding personal identifiers such as names, email 

addresses etc.). The questions will assess your knowledge and attitude towards ultrasonography 

in dentistry. You will be required to agree or disagree with a series of statements pertaining to 

the use of ultrasonography. It is composed of short and simple questions using a 5-point Likert-

type scale, as well as short questions in which the participant selects the most appropriate 

answer. The questionnaire will take you approximately 3-5 minutes to complete. 
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Who at UWC is responsible for collecting and storing my personal information? 

Access to any information will be restricted to the researcher and research supervisors only. 

Who will have access to my personal information outside of UWC?  

The data obtained from the surveys will not be shared with anyone outside of UWC. A 

summary of the questionnaire content will be made available through academic publications 

or policy documents and will be coded and anonymized. At the end of the study, all data will 

be kept for as long as legally required and thereafter will be properly disposed of, deleted or 

destroyed. All requirements for the POPI Act will be adhered to. 

How long will my personal information be stored?  

This data will be kept by the primary researcher in a secured location via a password protected 

PC. The electronic data will be stored for 5 years and thereafter deleted. The results obtained 

from the study will be used for educational and research purposes only. 

How will my personal information be processed? 

Your real name will not be included on the data capture sheet and all information collected 

will be locked in secure password protected files on the computer. Participants’ demographic 

data and responses will be exported from RedCap to a Microsoft Excel spreadsheet. Each 

participant record will be assigned a study number and data will be assessed anonymously. 

Do I have to be in this research, and may I stop participating at any time?   

Your participation in this research is completely voluntary.  You may choose not to take part 

at all.  If you decide to participate in this research, you may stop participating at any time. If 

you decide not to participate in this study or if you stop participating at any time, you will not 

be penalized or lose any benefits to which you otherwise qualify.  

Who do I contact for further information? 

Should you require any further information, please do not hesitate to contact me, Jessica 

Simpson, on my cell phone (073 700 9281) or via email (jessamy14@gmail.com). 

Alternatively, you may also contact my supervisor, Dr Tineke van Zyl in the Department of 

Craniofacial Biology, Pathology, and Radiology, University of the Western Cape (UWC), 
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tvanzyl@uwc.ac.za, (Tel: +27 21 937 3110) or my co-supervisor, Professor Robert Barrie, 

rbarrie@uwc.ac.za.  

To report any serious or adverse effects emergent from this research, please contact the 

ethics committee below: 

 

Biomedical Research Ethics Committee  

Research and Postgraduate Division 

University of the Western Cape  

Private Bag X17 

Bellville 7535 

Tel: 021 959 4111 

Email: research-ethics@uwc.ac.za 

 

This information sheet is for you to download so that you can be aware of the purpose of 

the study. With your signature on the attached consent form, you indicate that you 

understand the purpose of the exercise.  

University of the Western Cape. Private Bag X1 . Tygerberg 7505. South Africa.  
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CONSENT FORM  

 

Title of Research Project: Dental Practitioners’ Knowledge and Attitude Towards 

Ultrasonography at The UWC Faculty of Dentistry 

Researcher: Jessica Simpson 

 

Please initial the boxes to show your agreement and understanding of what is expected 

for this study.  

 

1. I confirm that I have read and understood the information sheet explaining the   

above research project and I have had the opportunity to ask questions about the project. 

 

2. I understand that my participation is voluntary and that I am free to withdraw at any 

time without giving any reason and without there being any negative consequences. In 

addition, should I wish to withdraw, I may contact the lead researcher at any time to do 

so. 

 

3. I understand my responses and personal data will be kept strictly confidential. 

 

4. I give permission for members of the research team to have access to my responses 

without revealing any part of my identity. 

 

5. I understand that my name will not be linked with the research materials, and that I will 

not be identified or identifiable in the reports or publications that result from the 

research.  

 

6. I hereby agree that my anonymized responses collected through the questionnaire can 

be used for this research.    

 

7.   I agree for the anonymized data collected to be used in future research 
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In terms of the requirements of the Protection of Personal Information Act (Act 4 of 

2013), personal information will be collected and processed as stated in the information 

sheet. 

 

☐ I hereby give consent for my personal information to be collected, stored, processed and 

shared as described in the information sheet. 

 

☐ I do not give consent for my personal information to be collected, stored, processed and 

shared as described in the information sheet. 

 

 

 

____________________   ____________________ ____________________ 

  

Name of Participant   Date    Signature 

(or legal representative) 

 

 

 

____________________   ____________________ ____________________ 

 

Name of person taking consent  Date              Signature 

(If different from lead researcher) 

 

 

_______________________   _____________________ _____________________ 

Supervisor    Date    Signature  

                                                                                                                                                        

 

 

 

  

Researcher: 

 

Dr Jessica Simpson 

Tel: +27 21 937 3045 

Email: 

jessamy14@gmail.com 

 

Supervisor: 

 
Dr Tineke van Zyl 

 

Tel: +27 21 937 3110 

 

Email: tvanzyl@uwc.ac.za 

Co-supervisor: 

 

Professor Robert Barrie 

Email: rbarrie@uwc.ac.za 

 

University of the Western Cape. Private Bag X1 . Tygerberg 7505. South Africa.  http://etd.uwc.ac.za/
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QUESTIONNAIRE 

 

 

Appendix 5 - Questionnaire 

http://etd.uwc.ac.za/
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30 September 2022 

 

Dear Prof Yengopal 

 

RE: Mini Thesis – RMT 811 

As a Masters student in Diagnostics & Radiology, I kindly request permission to conduct 

research involving the part-time and full-time dental practitioners in our faculty. The title of 

the project is: 

Dental Practitioners’ Knowledge and Attitude Towards Ultrasonography at The UWC 

Faculty of Dentistry 

This study will be conducted using a quantitative cross-sectional study approach. An online 

questionnaire will be distributed to all part-time and full-time dentists at the Faculty of 

Dentistry, Tygerberg and Mitchell’s Plain Oral Health Centre’s, University of The Western 

Cape. I request your permission to distribute the RedCap survey links via the faculty mailing 

lists. The questionnaire will assess dental practitioners’ knowledge and attitude towards 

ultrasonography at the UWC Faculty of Dentistry. The study aims to determine whether dental 

practitioners know enough about ultrasonography as a diagnostic tool, whether dental 

practitioners are willing to learn about ultrasonography, and whether dental practitioners are 

willing to make use of a new imaging modality in their diagnosis and treatment planning. All 

ethical considerations will be adhered to as set out in the protocol.  

 

Should you have any questions or comments, do not hesitate to contact me.  

Thank you for your consideration.   

FACULTY OF DENTISTRY 

E-mail: jessamy14@gmail.com 

Tel: (021) 937 3045 

 

 

 

Appendix 6 – Letter to The Dean 

http://etd.uwc.ac.za/
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Kind regards,  

 

 

Dr Jessica Simpson 

Department of Diagnostics & Radiology, 

Faculty of Dentistry, UWC 

 

University of the Western Cape. Private Bag X1 . Tygerberg 7505. South Africa.  

http://etd.uwc.ac.za/




