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Abstract

Background: Periodontitis is a form of periodontal disease that commonly occurs with 

Diabetes Mellitus. People with diabetes are at a higher risk of developing periodontitis, which 

can negatively impact their glycemic control. Addressing both conditions is crucial for better 

health outcomes. Medical professionals, particularly doctors and nurses, play a critical role in 

early oral health guidance, as patients are more likely to visit medical offices than dental 

clinics. It is therefore essential that these healthcare providers understand the link between 

diabetes and periodontal disease. 

Aim: This study aimed to assess and analyse the knowledge, attitudes, and behaviors (KAB) 

of medical professionals (doctors and nurses) regarding the relationship between DM and PD 

Methods: A cross-sectional study was conducted using a questionnaire on the REDCap® 

platform. Participants were recruited through email lists and professional networks. 200 

responses were collected, with 167 fully completed and included in the analysis. The study 

evaluated participants' knowledge of the relationship between diabetes and periodontal disease 

(DM-PD), their attitudes toward integrating oral health into diabetes management, and their 

actual practices of interdisciplinary collaboration. 

Results: The study included 167 participants: 83 general medical doctors, 47 specialist 

doctors, and 37 nurse practitioners. Females represented 58.7% of the sample, with 98 females 

(58.7%), 64 males (38.3%), and 5 individuals (2.99%) who chose not to disclose their gender. 

Specialist doctors had the highest knowledge scores; however, significant gaps were observed 

across all groups. Nurses demonstrated the lowest engagement in knowledge and 

interdisciplinary practices, highlighting the need for targeted education. The report includes 

detailed scores on knowledge, attitudes, and practices, as well as comparisons among the 

different participant groups. 

Conclusion: Within the limitations of this study, it was found that there are significant gaps in 

the knowledge and behavioures of medical professionals (doctors and nurses) regarding the 

relationship between diabetes management (DM) and periodontal disease (PD), despite their 

generally positive attitudes toward the topic. These findings highlight the need for targeted 

educational programs and improved collaboration between medical and dental professionals. 

By enhancing awareness and integrating oral health into diabetes care, we can achieve better 

overall systemic and oral health outcomes for patients. 
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Chapter 1: Introduction 

 

 

Diabetes and periodontitis are both chronic, non-communicable diseases that have a complex, 

bidirectional relationship. Research has established that    individuals with diabetes mellitus (DM) face 

an increased risk of developing periodontal disease, specifically periodontitis. Furthermore, 

periodontitis, characterised by inflammation and infection of the supporting structures of the teeth, is 

recognised as a complication of diabetes. This correlation suggests that managing one condition can 

influence the progression or management of the other (Polak et al., 2020a). 

 

Given that the number of patients visiting medical practitioners is greater than the number of 

patients visiting dentists and considering that medical insurance typically covers a broader range of 

services than dental insurance, medical doctors and nurses play a critical role in primary healthcare. 

They are often the first point of contact for patients, allowing them an opportunity to provide early 

intervention and counselling on oral health issues. This situation highlights the necessity for enhancing 

oral health knowledge among non-dental healthcare providers. By equipping medical professionals 

with relevant information and training on the connections between oral health and systemic diseases 

such as DM, they can effectively counsel patients on the importance of maintaining good oral hygiene 

and recognising the early signs of periodontal disease. This proactive approach could lead to better 

overall health outcomes for patients, helping to minimise the risks associated with both DM and PD 

(Obulareddy, Nagarakanti and Chava, 2018). 
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Chapter 2: Literature Review 
 

 

2.1 Diabetes Mellitus (DM) 

 
 

According to the International Diabetes Federation (IDF), DM is a group of metabolic diseases 

characterised by chronic hyperglycemia, which results from defects in insulin  secretion, insulin action, 

or both. This condition occurs when insulin production is deficient, leading to a decrease in 

glucose transport into the cells and an increase in blood glucose levels. Additionally, metabolic 

abnormalities in proteins, carbohydrates, and lipids arise because insulin functions as an anabolic 

hormone (IDF Diabetes Atlas 10th edition, 2021). Diabetes is categorised into three forms: Type 1, 

Type 2, and gestational diabetes (GDM). The severity of symptoms varies based on the type of 

diabetes. The first two types—Type 1 and Type 2, are the predominant forms and account for most 

cases, with Type 2 being the most common (IDF data) (Mobasseri et al., 2020) 

 

 

Type 2 Diabetes Mellitus (T2DM) 

 
 

T2DM is commonly known as non-insulin-dependent diabetes mellitus (NIDDM) or adult-onset 

diabetes, is characterised by a significant impairment in the body's ability to respond to insulin. This 

condition is marked by insulin resistance, where the cells become less effective at utilising insulin, 

along with a deficiency in the pancreas's ability to produce enough insulin to counteract this resistance 

(Cavelti-Weder et al., 2012). Consequently, glucose is unable to enter cells where it is crucial for 

energy production, resulting in an excess of sugar in the bloodstream. As the disease progresses, a lack 

of insulin may occur, further complicating the condition (SEMDSA Guidelines for the Management of 

Type 2 diabetes mellitus, 2017).  

 

The two primary contributors to the onset of T2DM are obesity, often linked to excessive body weight 

and unhealthy eating habits, and a sedentary lifestyle characterized by insufficient physical activity 

(Cavelti-Weder et al., 2012). 
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2.1.1 Diagnosis of Diabetes Mellitus (DM) 

 
To effectively confirm a diagnosis of DM, healthcare providers can utilise several key investigations: 

Fasting Plasma Glucose, Random Plasma Glucose, a 2-hour Postprandial Plasma Glucose test 

following a standard meal, or glycated hemoglobin (HbA1c). Each of these tests has established 

threshold values/criteria, helping to ensure accurate diagnoses (American Diabetes Association 

Professional Practice Committee, 2024). Among these tests, HbA1c is particularly valuable because it 

reflects average blood glucose control over approximately 90 days. This makes it an essential 

component of follow-up visits for patients with diabetes. An HbA1c value of 6.5% or higher 

definitively indicates diabetes, guiding necessary interventions. Furthermore, this test aids in the 

ongoing management of diabetic patients by providing target ranges tailored to individual needs, 

ultimately enhancing health outcomes and quality of life (Diagnosis and Classification of Diabetes: 

Standards of Care in Diabetes—2024) 

 

 

Complications of Diabetes 

 
 

Diabetes is associated with serious possible complications affecting the heart, blood vessels, eyes, 

kidneys, and nerves. Diabetic individuals are twice as likely as non-diabetics to develop coronary   artery 

disease (CAD) and myocardial infarction (MI), with those having type 2 diabetes at a higher risk for 

cardiovascular issues (Stratmann and Tschoepe, 2011) 

Diabetes can lead to ophthalmic conditions and visual disturbances, particularly affecting the cornea. 

Changes to the cornea can cause vision impairments and may require treatments ranging from 

medication to corneal  transplants (Pont et al., 2020). In the kidneys, diabetic kidney disease (DKD) 

 is a major concern, leading to declining kidney function and is a primary cause of chronic kidney 

disease in the U.S., affecting 30% to 40% of diabetes patients (Bonner et al., 2020). Nerve damage 

from diabetes can          result in peripheral diabetic neuropathy (PDN), which is a significant cause of foot 

amputations (Sagoo and Gnudi, 2018) 
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2.1.2 Epidemiology of Diabetes Mellitus (DM) Globally 

 
The 2021 International Diabetes Federation's Diabetes Atlas indicates that diabetes prevalence is       rising 

globally, threatening health, families, and communities. Currently, 537.5 million adults (1 in 10) aged 

20 to 79 have diabetes, including 24 million in Africa. 

By 2030, the number of people with diabetes globally is expected to reach 643 million, and by 2045, 

783 million. These statistics highlight the urgent health challenge posed by diabetes. (IDF Diabetes 

Atlas 10th edition, 2021). 

 

 
 

2.1.3 Epidemiology of Diabetes Mellitus (DM) in South Africa 

 
In 2013, the International Diabetes Federation reported that South Africa had 2.5 million people 

diagnosed with diabetes, along with approximately 2.6 million individuals showing early signs of the 

disease. This led to 68,000 deaths among diabetics. Diabetes was the fourth leading cause of death in 

KwaZulu-Natal, the country’s second-largest province. By 2014, the prevalence of diabetes in 

KwaZulu-Natal was approximately 12.3%, which marked a 56% decrease from the previous three 

years (Sahadew, Singaram and Brown, 2016) 

South Africa has a growing population of patients with T2DM. According to the most recent estimates 

from the International Diabetes Federation (IDF) in 2021, there are approximately 37,416,800 adults 

in South Africa aged 20 to 79 years. Among these, 4,234,000 people have diabetes, leading to a 

prevalence rate of 11.3%. Notably, around 1.4 million of these individuals, or 61.1%, are undiagnosed 

(SEMDSA 2017 Guidelines for the Management of Type 2 diabetes mellitus: S1-S196’, 2017b) 

 
Currently, DM is the fourth highest combined cause of death and disability in South Africa, resulting 

in an increased health care burden. The data on the epidemiology of T2DM in South Africa has 

confirmed moderate to high diabetes prevalence with rates higher than in other        SSA countries and like 

those in developed nations. This contradicts the idea that diabetes is rare in Africa. The prevalence has 

risen in recent decades, especially among urban and migrant populations, indicating clear risk factors 

that can be addressed through targeted interventions and health education (SEMDSA 2017 Guidelines 

for the Management of Type 2 diabetes mellitus: S1-S196’, 2017b) 
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2.2 Periodontal Disease (PD) 

 
Periodontal disease (PD) results from dysbiosis of the dental biofilm, where a shift in the microbial 

community triggers a deleterious inflammatory host response. This contributes to the destruction of 

supporting tissues, including the gingiva, periodontal ligament, cementum, and alveolar bone. The two 

main forms of PD are gingivitis and periodontitis. Microorganisms in the plaque biofilm are the 

initiating factor for this inflammatory response, leading to damage of the supporting structures  

(Tonetti, Greenwell and Kornman, 2018a; Sanz et al., 2020) 

2.2.1 Gingivitis 

 
Gingivitis is a category of periodontal disease, and it’s the reversible form. Gingivitis is mainly 

characterised by the inflammation of gingiva, redness, swelling and frequent bleeding. that is further 

classified into plaque-induced gingivitis and non-plaque induced gingivitis(Chapple et al., 2018). 

Plaque-induced gingivitis is described as the reaction between the dental plaque and the human 

immune-inflammatory response that leads to an inflammatory lesion, limited to the gingiva and does 

not affect the muco-gingival junction and periodontal attachment such as periodontal ligament, 

alveolar bone or cementum. This can be treated by decreasing the amount of plaque on the tooth 

surface (Chapple et al., 2018). 

Certain risk factors, both local and systemic, affect the intensity and development of gingivitis 

(Chapple et al., 2018). Gingivitis can be assessed clinically through signs. While clinical evaluation is 

effective, gingivitis cannot be diagnosed radiographically (Chapple et al., 2018) 

2.2.2 Periodontitis 

 
Periodontitis is characterised by the development of pockets and the obliteration of periodontal tissue, 

which is seen on radiographs as a loss of alveolar bone and described by an apical migration of the 

epithelium attachment the destruction of connective tissue and dental bone support following an 

inflammatory host response secondary to infection by periodontal bacteria that diagnosed clinically 

when there is destruction of the gingival tissues and alveolar bone, resulting in deep periodontal 

pockets. Periodontitis can weaken the teeth in its complex stages, ultimately leading to tooth loss 

(Tonetti, Greenwell and Kornman, 2018a; Sanz et al., 2020) 

https://uwcscholar.uwc.ac.za/home



Chapter 2: Literature Review 7  

2.2.3 The Classification of Periodontists: 

 
According to the 2017 classification by the American Academy of Periodontology (AAP) and the 

European Federation of Periodontology (EFP), periodontitis is categorized into three divisions: 

necrotizing periodontal disease, periodontitis as a manifestation of systemic disease, and periodontitis 

based on staging, grading, extent, and distribution (Tonetti, Greenwell and Kornman, 2018a) The 

updated 2017 classification also revised the terminology for necrotizing ulcerative gingivitis and 

necrotizing ulcerative periodontitis, now referred to as necrotizing gingivitis and necrotizing 

periodontitis, respectively (Caton et al., 2018) 

 
Periodontitis is now classified based on staging and Grading, with staging considering aspects such as 

severity, management complexity, and extent of disease. Additionally, the grading of periodontitis is 

essential in estimating the potential for disease progression, allowing for more informed and tailored 

approaches to patient care(Tonetti, Greenwell and Kornman, 2018a). 

 
Staging: 

 

There are four different stages of periodontitis. Stage I periodontitis, also referred to as initial 

periodontitis, is characterized by the earliest stages of attachment loss. Patients in this stage usually 

show persistent gingival inflammation and an imbalance of microorganisms in the oral biofilm. 

According to Tonetti in (2018), stage 1 clinically indicates radiographic alveolar bone loss of less than 

15% in the coronal part, interdental clinical attachment loss at site with significant loss of 1-2 mm to 

determine the severity, and a horizontal bone loss with a probing pocket depth of 4 mm or less(Tonetti, 

Greenwell and Kornman, 2018a). 

Stage 2 or moderate periodontitis has a simple treatment that involves bacterial removal and 

monitoring to prevent further periodontal damage. Clinically, the condition manifests as an attachment 

level of 3–4 mm, 15%–33% bone loss in the coronal region, and a probing pocket depth of less than or 

equal to 5 mm with horizontal bone loss. Stages 1 and 2 show no evidence of periodontitis-related 

tooth loss (Tonetti, Greenwell and Kornman, 2018b). 

Stage 3, also called severe periodontitis, results in significant tissue defects—such as the cementum, 

fibra periodontalis, and alveolar bone—that assign the tooth to the alveolar process. If treatment is not 

received, tooth loss can occur. It is clinically defined as a maximum loss of four teeth, bone loss that 

extends to the mid-root, moderate ridge damage, a class 2 or 3 furcation  lesion, a probing pocket depth 

of 6 mm or more, and vertical bone loss of more than or equal to 3 mm (Tonetti, Greenwell and 

Kornman, 2018a). 
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The clinical manifestations of stage 4, also referred to as advanced periodontitis, include the loss of 

five or more teeth, bone loss that extends to the mid-root and apical part, impairment of masticatory 

function, damage to the alveolar ridge, loss of vertical dimension of occlusion, mesial shifting, and 

excessive tooth mobility due to occlusal trauma that involves multiple levels of oral therapy. Stage 4 

is characterized by a greater defect in both attachment and bone than stage 3, as well as significantly 

greater tooth loss.Attachment loss greater than or equal to 5 mm is represented by stages 3 and 4. 

Certain local complexity factors, such as drifting, hypermobility, and furcation involvement, may 

cause the initial stage to change (Tonetti, Greenwell and Kornman, 2018b). 

 
Grading: 

 
 

Grading periodontitis allows for the estimation of the rate of disease progression. the main criteria for 

periodontal grading rely on either direct or indirect indicators of the course of the disease. Direct 

indicators include clinical attachment loss and bone loss, while indirect indicators include the 

percentage of alveolar bone loss as an outcome of age and qualitative features(Tonetti, Greenwell 

and Kornman, 2018a). Risk factors that affect periodontitis grading include glycemic control of 

diabetes mellitus and smoking, which can influence the rate of periodontitis worsening and elevating 

the transition from one grade to the next (Tonetti, Greenwell and Kornman, 2018a). Grading allows 

clinicians to include particular patient characteristics in diagnoses, which is essential for thorough 

case management. For example, the presence of poorly controlled Type II diabetes, a risk factor that 

can shift the grade classification to rapid development, could change the case definition(Tonetti, 

Greenwell and Kornman, 2018b). 

There are three levels of disease progression: grade A, grade B, and grade C, which represent slow, 

moderate, and rapid progression, respectively (Tonetti, Greenwell and Kornman, 2018b). Grade A 

patients are typically non-smokers and non-diabetics who show no alveolar bone loss or clinical 

attachment loss over five years, but clinically represent a bone loss percentage per unit of age of less 

than 0.25 and severe plaque accumulation with minimal damage (Tonetti, Greenwell and Kornman, 

2018b). 

Clinically, grade B indicates that there has been less than 2 mm of alveolar bone loss or attachment loss 

over five years, with a bone loss percentage of 0.25–1.0 per unit of age and plaque 

accumulation proportional to destruction. Patients with moderate disease progression typically have 

well-controlled diabetes and smoke less than ten cigarettes per day(Tonetti, Greenwell and Kornman, 

2018b).  
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Rapid periodontitis progression, also known as grade C patients, is characterised by alveolar bone 

loss or clinical attachment loss of two or more over five years. Clinically, this indicates a bone loss 

percentage per age unit greater than one, plaque accumulation, heavy destruction, and a particular 

pattern of periodontitis that resulted in a poor response to bacterial control therapy. These patients 

typically have uncontrolled diabetes as a risk factor or smoke over ten cigarettes in a single day(Tonetti, 

Greenwell and Kornman, 2018b). Predisposing factors such as smoking, oral hygiene practices, 

medications, age, and the presence of general diseases like diabetes should be examined to identify the 

presence, progression, and severity of periodontal disease (PD) (Albandar, Susin and Hughes, 2018; 

Tonetti, Greenwell and Kornman, 2018a). 

 

2.2.4 Prevalence of Periodontitis 

 
The World Health Organization (WHO) supports the use of the Community Periodontal Index (CPI) in 

epidemiological studies on periodontitis because it enables comparison across various studies and 

populations. Index teeth are used to calculate the CPI based on pocket depth and gingival bleeding. 

The index requires the use of a particular periodontal probe (CPI WHO-probe) and has five severity 

levels zero to four (Jacob, 2012) . Several national surveys have used the WHO criteria. 42.5% of 

participants in a cross-sectional study of a Japanese population sample had periodontitis at CPI≥3, and 

9.5% at CPI=4 (Ojima et al., 2006) 10.3% of respondents to a Korean National Survey had a CPI of 

≥3, and 3% had a CPI of ≥4, according to Choi et al. (2009)(Choi et al., 2009). 

 

The United States was the first to acknowledge the importance of national surveys in determining the 

prevalence of periodontal disease through their historic National Health and Nutrition Examination 

Survey (NHANES). Between 1971 and 1974, the first NHANES study was carried out on a sample of 

almost 28,000 participants. More than half of the adults over 30 in the sample had attachment loss of at 

least 3 mm (Albandar and Rams, 2002). 

Pockets larger than 5.5 mm were uncommon in a UK national study, affecting 5% of adult participants 

(Morris, Steele and White, 2001). 

 

In 2007, the WHO gathered data from epidemiological studies carried out in different nations. The 

presence of at least one site with attachment loss ≥ 6 mm was considered severe periodontitis, and it was 

defined using the CPI and CAL indexes at the subject and sextant levels. Madagascar and Hungary had 

the lowest recorded rates of severe periodontitis (3%). Less than 10% prevalence was seen in China, 

Brazil, Denmark, French Polynesia, Pakistan, Poland, Japan, Norway, and Malaysia. Over 20% 

prevalence was reported in Bangladesh, Canada, Germany, India, Belarus, and Chile in 2007 (WHO, 

2007). 
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2.2.5 Prevalence of periodontal disease in South Africa: 

 
Few studies in South Africa document the prevalence of periodontal disease. The first National Oral 

Health Survey of South Africa was released by the Department of Health in 1994, which had more than 

5200 participants from around the nation, representing a variety of racial origins. Using CPITN scores, 

periodontal health was assessed. According to the Government of South Africa (1994), 29.7% of 

persons aged 35 to 44 had periodontitis(Government of South Africa, Van Wyk et al., 1994). 

In 2019, a study included 951 participants of mixed origin who lived in the Belville neighborhood of the 

Western Cape and were assessed for periodontal disease indicators. Overall, 40.2% of the samples had 

AL ≥ 4 mm, 56.7% had pocket depth 4 mm and higher, and 68.3% had bleeding on probing (Chikte et 

al., 2019). 

According to a recent study that included a sample of 5600 patients from Kwazulu-Natal public health 

institutions, the prevalence of periodontal disease was 11.7% (Mthethwa, Mahomed and Yengopal, 

2020) 

 

2.3 THE RELATIONSHIP BETWEEN DIABETES AND PERIODONTAL DISEASE (PD) 

 

There is a two-way correlation between diabetes and periodontal disease, both known as chronic 

complex diseases. Periodontal disease shows higher severity, prevalence, and progression in diabetics 

compared to non-diabetics. It was reported that patients with DM were 3 times more likely to develop 

periodontitis than those without. The investigation also showed that the incidence of DM and diabetic 

complications was higher in patients with periodontitis (Sanz et al., 2018) 

 
Diabetic patients with periodontitis have higher levels of inflammatory mediators, such as cytokines, 

in their gingival crevicular fluid and saliva compared to those without diabetes (Chapple et al., 2018). 

According to a 2013 EFP/A.A.P workshop report, there is a link between the severity of periodontal 

disease and diabetes-related complications, with periodontal treatment providing benefits comparable 

to antidiabetic medication (Chapple and Genco, 2013). 

 
According to Polak et al. (2020), an increased blood glucose level directly activates a pro-

inflammatory host response in periodontal tissues via an advanced glycation product/receptor. 
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which may aid in the function of fibroblasts and leukocytes and alter the RANKL/osteoprotegrin ratio. 

An indirect link between the onset and progression of periodontitis in uncontrolled diabetics may be 

suggested by the association between advanced periodontal dysbiosis and elevated blood glucose 

levels. An increase in toll-like receptors promotes a host response to dysbiosis, which may increase the 

inflammatory response. (Polak et al., 2020b) 

 

At the University of the Western Cape's Faculty of Dentistry, a study was carried out between 2014 

and 2019 to characterize the clinical features and epidemiological factors of patients with 

periodontitis. Data from the files of 450 patients in total, including age, sex, smoking status, diabetes, 

and systemic disease, were gathered. Diabetes (controlled or uncontrolled) was observed  to be 

associated with greater attachment loss in periodontitis patients. Diabetics had a significantly greater 

plaque percentage (p=0.031), higher bleeding index (p=0.043), deeper pockets (p<0.001), and 

attachment loss (p<0.001) (Ahmed et al., 2022) 

 
2.4 HEALTHCARE PROVIDERS’ ROLE (DOCTORS AND NURSES) IN THE 

BIDIRECTIONAL LINK BETWEEN DIABETES AND PERIODONTAL DISEASE 

 

These studies analyse the bidirectional relationship between diabetes mellitus (DM) and periodontal 

disease (PD) among medical doctors. 

A study in Thailand revealed that most doctors understand the link between diabetes (DM) and 

periodontal disease (PD) and how they affect each other. Many doctors believe that diabetes screening 

in dental offices is important and are willing to accept patients referred by dentists for testing. 

However, more research is needed to assess doctors' awareness of screening and referring diabetic 

patients to dental clinics. This will help create a more effective healthcare system where doctors and 

dentists work together(Panakhup et al., 2021). 

 
A study conducted in India assessed the knowledge of endocrinologists, general practitioners, and 

diabetologists regarding the connection between periodontal disease and diabetes mellitus (DM). 

Although all participants recognized that oral health is related to overall health, only 17.8% 

recommended that their patients see a dentist without a specific request. This reveals a significant gap 

between their knowledge and their actions. Therefore, periodontal health is a critical but often 
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overlooked aspect of care for diabetes patients, and it requires more attention from medical 

professionals(Obulareddy, Nagarakanti and Chava, 2018). 

 

A cross-sectional study was conducted involving 560 randomly selected general practitioners in 

Jeddah, Saudi Arabia. Participants were asked questions regarding their knowledge and behaviors 

related to the bidirectional relationship between periodontal diseases and diabetes mellitus (DM). The 

results indicated that the participants' awareness was low across all areas. To effectively prevent and 

manage both periodontal diseases and diabetes, it is essential to enhance practitioners' understanding and 

practices concerning the connection between these two health conditions(Bahammam, 2018). 

The evaluation of the findings from the 2010 study on the knowledge and awareness of diabetes and 

periodontal health in Jordan highlights the importance of regular dental assessments for diabetic 

patients. Physicians and other healthcare professionals should conduct periodontal screenings for 

diabetic patients during every visit. Additionally, it is recommended that diabetic patients see a dentist 

frequently. (Al Habashneh et al., 2010) 

 

A national survey conducted in Japan examined nurses' knowledge, attitudes, and practices regarding 

oral diabetes treatment for outpatients. The results indicated that poor oral management of type 2 

diabetes outpatients was linked to the statement, "I'm not confident about oral management of people 

with diabetes." Additionally, the nurses' educational experience did not significantly impact their 

ability to assess a patient's oral condition or effectively explain self-care practices for maintaining good 

oral health These findings indicate that a stronger education plan for nurses is required to emphasize 

the importance of oral management and enhance their knowledge, attitudes, confidence, and practices 

in this area(Kudoh, Shibayama and Hidaka, 2022). 

 

A 2017 scoping review in Australia emphasized the role of diabetes care providers in promoting oral 

health and highlighted the involvement of non-dental health professionals. It found that diabetes 

educators can effectively advocate for oral health as part of diabetes care. A new care model could 

help in the early detection and treatment of oral issues, particularly periodontal disorders, thus 

improving both oral and diabetes health outcomes (Poudel et al., 2017). However, non-dental 

professionals often lack the education and skills needed to manage oral health effectively, despite 

their ability to promote it. This gap in training is a consistent issue in fields such as medicine and 

nursing(Poudel et al., 2017). 

 
Several studies have proposed training programs for non-dental practitioners to enhance oral health 

promotion. For instance, the Better Oral Health in Residential Care program provided 
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training for general practitioners (GPs) in Australia’s aged care sector. This program trained 4,885 non-

dental professionals, enabling GPs to effectively screen residents for dental referrals (Poudel et al., 

2017). 

 
In a most recent study conducted in Australia in January 2022, a convenience sample of healthcare 

workers completed an 18-item questionnaire as part of an Australian research project. An online  

survey was developed to assess their knowledge and understanding of periodontal disease 

(gingivitis and periodontitis) and its connection to diabetes mellitus. However, the participants were 

not entirely convinced due to a lack of interactive resources on clinical management. As a result, their 

clinical practices do not reflect this knowledge, leading to fewer referrals and less communication with 

dentists. The author encourages that it’s time for medical practitioners to recognize that dental health 

is vital to overall wellness. emphasizing the potential for improved patient outcomes when different 

health disciplines collaborate(Siddiqi, 2022). 
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Chapter 3: METHODOLOGY 
 

 

 

 

3.1 RESEARCH QUESTION: 

 
What is the level of knowledge, current attitudes, and practices of the medical doctors and nurses in 

South Africa regarding the relationship between diabetes mellitus (DM) and periodontal disease? 

 

3.2 AIM: 

 
This study aimed to evaluate the knowledge, attitudes, and behaviours of medical doctors and nurses in 

South Africa regarding the relationship between diabetes mellitus (DM) and periodontal disease 

 

 
3.3 OBJECTIVES: 

 
• To assess the level of knowledge of medical doctors and nurses in South Africa on the bidirectional 

relationship between diabetes mellitus and periodontal disease. 

• To evaluate the attitudes of medical doctors and nurses in South Africa towards the importance of oral 

health in diabetes management. 

• To examine the practices of medical doctors and nurses in South Africa regarding screening for 

periodontal disease in diabetic patients and referral to dental professionals. 

• To compare the knowledge, attitudes, and practices of medical doctors  in South Africa regarding the 

relationship between diabetes and periodontal disease 
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3.4 INCLUSION/EXCLUSION CRITERIA 

 

Inclusion Criteria: 
 

• Medical doctors in South Africa registered with The South African Medical Association (SAMA) 

• Nurses in South Africa registered with The South African Nursing Council (SANC) 

 

Exclusion Criteria: 

 

• Medical doctors in South Africa Not registered with The South African Medical Association (SAMA) 

• Nurses in South Africa Not registered with The South African Nursing Council (SANC) 

 

• Dental and other allied health professionals 

 
• Incomplete questionnaires. 

 
3.5 RESEARCH DESIGN: 

 
This cross-sectional survey was conducted to investigate the knowledge, attitudes, and practices of 

healthcare professionals (medical doctors and nurses) in South Africa regarding the relationship 

between diabetes and periodontal disease. 

 
Study Population: 

This study's target population included medical doctors and nurses on the database lists of the South 

African Medical Association (SAMA) and the South African Nursing Council (SANC). 

 

3.6 SAMPLING TECHNIQUE AND SAMPLE SIZE 

 
A convenience sampling technique was used to recruit participants. The initial         calculated sample 

size, based on the level of precision and confidence, was 1537 

Determined below as: 
 

(Zα/2+Zβ)2   p1      
+

  p2 
  

( )2 ( ) 

n =
 (1−p1) (1−p2)   

=
 

(p1−p2)2 

1.96 ∗0.5 0.5 ∗4 
= 1536.64

 

0.052 

 

n=sample size Z=statistical level of confidence 

p=expected proportion  d= precision. 

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

effect=, n is approximately 1537. 
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3.7 DATA COLLECTION 

 
A self-administered questionnaire was developed to collect data from the participants. The 

questionnaire consisted of 19 questions divided into three sections: 

 
1. Demographic Information: (5 questions) This section collected data on the participant's age, gender, 

years of experience, and specialty. 

2. Knowledge of Diabetes and Periodontal Disease: (8 questions) This section assessed the participants' 

knowledge about the relationship between diabetes and periodontal disease, including definitions, risk 

factors, and complications. 

3. Attitudes and behavioures: (6 questions) This section explored the participants' attitudes towards oral 

health care for diabetic patients and their practices regarding oral health assessment and referral to 

dental specialists. 

 

The questionnaire was designed and developed based on a literature review and expert input. To ensure 

its validity and reliability, the following steps were taken: 

 

1. Content Validity: A panel of experts reviewed the questionnaire to assess its relevance, 

comprehensiveness, and clarity. 

 
2. Pilot Testing: To ensure the clarity and effectiveness of the questionnaire, a pilot study was conducted 

involving a small, randomly selected group of healthcare professionals, which included 5 doctors and 

2 nurses. This initial test aimed to identify any inconsistencies that could affect the accuracy of 

responses. After carefully reviewing the feedback collected from the participants, the questionnaire 

was assessed for potential revisions. Ultimately, it was found that no changes were necessary, as the 

instrument proved to be clear and straightforward for those in the healthcare field. 
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Data Collection Procedure 

 

 
The questionnaire was distributed over a period of ten months, from September 2023 to June 2024. 

Via email to medical doctors and nurses from the databases of the South African Medical Association 

(SAMA) and the South African Nursing Council (SANC). This was done through the administrative 

systems within the respective healthcare facilities. Participants were invited to complete the 

questionnaire, and reminders were sent to encourage them to submit their responses electronically. Data 

collection was conducted using REDCap®, a secure web-based platform designed for creating and 

managing online surveys and databases. 

 

 
 

3.8 STATISTICAL METHODS 

 
All categorical data were displayed as frequencies and percentages, and bivariate analysis was 

performed using the Pearson's Chi-squared test/fishers exact test. All continuous data were displayed 

as means and standard deviations, and the bivariate analysis performed was an independent samples t-

test or an ANOVA if more than two groups were present. 

 

Knowledge scores were presented as "correct" and "incorrect and calculated as the mean of all the 

knowledge scores summed together. 

Attitude scores were displayed on a 3-point Likert scale as "disagree", "neutral", and "agree". The 

average of the attitude scores was calculated to create a composite score for attitudes. 

behavioures scores were scored as: "Never", "Almost Never, Occasionally”, “Almost every time", and 

"Every Time". The average of the practice scores was calculated to create a composite score for 

practices. 

A multiple linear regression was performed for knowledge, attitudes, and practice and backward 

elimination was used to determine the final adjusted model. All data analysis was performed in 

RStudio.Statistical significance was set at a p-value of 0.05. 
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3.9 ETHICAL CONSIDERATIONS 

 
• The study was reviewed and approved by the Biomedical Research and Ethics Committee of the 

University of the Western Cape (BMREC) and the Health Research Ethics Committee (HREC): 

BM23/4/19. Additionally, permission was obtained from the South African Medical Association 

(SAMA) and the South African Nursing Council (SANC), which recognized the UWC BMREC. A 

formal information letter was submitted. 

 
• To ensure the anonymity of the data, survey links were sent to the Legal Affairs Department of the 

South African Professional Associations (SAMA and SANC), which in turn communicated with the 

communications department to circulate the survey link via email to medical doctors and nurses on 

their database. 

 
• Only the researcher had access to the responses. No personal information or identifiers were captured, 

ensuring the integrity and confidentiality of participant responses throughout the data collection 

process. 

 
• The study adhered to the Protection of Personal Information Act (POPI) and utilized REDCap®, a 

secure electronic data capture platform. The REDCap® platform upheld the integrity and 

confidentiality of participant responses throughout the data collection process. 

 
• Informed written consent was obtained from participants, as indicated in the appendix below. 

Participation was entirely voluntary, and participants had the right to withdraw from the study at any 

stage without any prejudice. 
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Chapter 4: Results  
 

 

Out of the original 200 responses collected, 33 participants did not complete the survey fully 

and were excluded from the study. 167 completed responses were thus analysed. Among 

them, there were 98 females (58.7%), 64 males (38.3%), and 5 individuals who  preferred not 

to disclose their gender (2.99%). The participants consisted of 47 specialist medical doctors, 

83 general medical doctors, and 37 nurses. 

 

Demographic and job-related information is summarized in (Table 1.), (Table 2.), (Table 3.), 

and (Table 4.) offering a thorough overview of the study population. 

The participants' scores of their knowledge, attitudes, and behavioures regarding the 

bidirectional relationship between diabetes mellitus (DM) and periodontal disease (PD) are 

detailed in (Table 5) along with (Figure 1), (figure 2) And (figure 3) 

Further comparisons among participants regarding knowledge, attitudes, and behavioures are 

detailed in (Table 6), (Table 7), (Table 8), (Table 9), and (Table 10). 

 

Table 1.Participant demographics by sex and job description 
 
 

 

Characteristic 

 
General medical 

doctor N = 83 

Nurse 

practitioner N = 

37 

 
Specialist medical 

doctors N = 47 

 
p- 

value2 

 
Overall N 

= 1671 

Sex    0.5  

Female 46 (46.9%) 23 (23.5%) 29 (29.6%)  98 (58.7%) 

Male 36 (56.3%) 12 (18.8%) 16 (25.0%)  64 (38.3%) 

Prefer not to 

disclose 

 
1 (20.0%) 

 
2 (40.0%) 

 
2 (40.0%) 

  
5 (2.99%) 

 

This table provides a concise overview of the participant demographics, including their 

sex and professional roles. A total of 167 participants were involved in the study. 

Although there were more females (58.7%, n=98) than males, no statistically 

significant association was found between job descriptions and sex. 
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Table 2. Participant demographics by province and job description 
 
 

 

Characteristic 

 
General medical 

doctor N = 83 

Nurse 

practitioner N = 

37 

 
Specialist medical 

doctors N = 47 

 
p- 

value2 

 
Overall N 

= 1671 

province    0.038  

Eastern Cape 7 (43.8%) 7 (43.8%) 2 (12.5%) 
 

16 (9.58%) 

Free State 5 (31.3%) 2 (12.5%) 9 (56.3%) 
 

16 (9.58%) 

Gauteng 16 (57.1%) 3 (10.7%) 9 (32.1%) 
 

28 (16.8%) 

Kwazulu- 

Natal 
7 (46.7%) 1 (6.67%) 7 (46.7%) 

 
15 (8.98%) 

Limpopo 3 (50.0%) 2 (33.3%) 1 (16.7%) 
 

6 (3.59%) 

Mpumalanga 1 (33.3%) 1 (33.3%) 1 (33.3%) 
 

3 (1.80%) 

Northern 

Cape 
11 (84.6%) 2 (15.4%) 0 (0%) 

 
13 (7.78%) 

Northwest 8 (42.1%) 7 (36.8%) 4 (21.1%) 
 

19 (11.4%) 

Western Cape 25 (49.0%) 12 (23.5%) 14 (27.5%) 
 

51 (30.5%) 

 

This table presents the distribution of participants across different provinces in South 

Africa. It shows the number and percentage of participants from each province. 

Participants from Gauteng (16.8%, n=28) and Western Cape (30.5%, n=51) formed the 

majority of the participants. 
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Table 3. Distribution of Participants by Experience and Job Description 
 
 

 

Characteristic 

 
General medical 

doctor N = 83 

Nurse 

practitioner N = 

37 

 
Specialist medical 

doctors N = 47 

 
p- 

value2 

 
Overall N = 

1671 

Experience 
   

0.2 
 

>20 years 16 (50.0%) 3 (9.38%) 13 (40.6%) 
 

32 (19.2%) 

15-20 years 3 (60.0%) 0 (0%) 2 (40.0%) 
 

5 (2.99%) 

10-15 years 11 (35.5%) 12 (38.7%) 8 (25.8%) 
 

31 (18.6%) 

6-10 years 21 (46.7%) 10 (22.2%) 14 (31.1%) 
 

45 (26.9%) 

0-5 years 31 (58.5%) 12 (22.6%) 10 (18.9%) 
 

53 (31.7%) 

 

This table offers insights into participants' experiences and job descriptions. There was 

no association between job description and years of experience, although majority of 

the participants had less than 10 years of experience 

 
Table 4. Distribution of Participants by Patient Load and Job Description 

 
 

 

Characteristic 

 
General medical 

doctor N = 83 

Nurse 

practitioner N = 

37 

 
Specialist medical 

doctors N = 47 

 
p- 

value2 

 
Overall N = 

1671 

# pts per week 0.5 

1-5 25 (51.0%) 7 (14.3%) 17 (34.7%)  49 (29.3%) 

6-10 26 (56.5%) 11 (23.9%) 9 (19.6%)  46 (27.5%) 

10-15 11 (45.8%) 7 (29.2%) 6 (25.0%)  24 (14.4%) 

15+ 21 (43.8%) 12 (25.0%) 15 (31.3%)  48 (28.7%) 

 

This table provides insights into participants' job descriptions and the number of patients they 

see weekly. There was no association between the number of patients seen per week and job 

description 
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Table 5. Comparison of Knowledge, Attitudes, and behavioures scores of the 

participants (general medical doctors, nurses and specialists) 

 

 

 

 

 

 

 

 

 

 

 
SD= standard deviation 

 

This table presents the mean scores for knowledge, attitudes, and behavioures among 

participants, including general medical doctors, nurses, and specialists. It compares the 

scores between the different groups. There was a statistically significant difference 

between knowledge scores and job description p < 0.001 (Figure 1). While there was 

no statistically significant difference between attitudes and job description p=0.0989 

(Figure 2), also there was a statistically significant difference between job description 

and behavioures p=0.0496 (Figure 3) 

 

Figure 1. Knowledge scores and job description 

 

Characteristic 

 
General medical 

doctor N = 83 

Nurse 

practitioner N = 

37 

 
Specialist medical 

doctors N = 47 

 
p- 

value2 

 
Overall N 

= 1671 

Knowledge 0.66 (0.19) 0.45 (0.25) 0.70 (0.18) <0.0013 0.63 (0.22) 

Attitudes 2.38 (0.42) 2.32 (0.42) 2.50 (0.38) 0.09893 2.40 (0.41) 

Practices 2.62 (0.83) 2.34 (0.76) 2.77 (0.75) 0.04963 2.60 (0.80) 

1n (%); Mean (SD)  

2Pearson's Chi-squared test 
3ANOVA 
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Figure 2. Attitudes and job description 
 

 

 

 

Figure 3. Behavioures and job description 
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Knowledge scores were the lowest among nurses compared to general medical doctors 

(Table 6) There was no difference in attitude scores (Table 8) or behavioures scores 

(Table 9) between different job descriptions. - General medical doctors as a baseline 

for comparison. 

Table 6. Comparison of Knowledge between nurses and medical doctors 
 
 

Characteristic Estimate 95% CI1 p-value  
aEstimate 

95% CI1 p-value 

Job Description 

General medical doctor — — 
    

Nurse practitioner -0.21 -0.28, -0.13 <0.001 -0.19 -0.26, -0.11 <0.001 

Specialist medical doctors 0.05 -0.02, 0.12 0.2 0.06 -0.01, 0.13 0.1 

CI= confidence interval. 
 

Nursing knowledge was lower than general medical doctors’ knowledge (adjusted 

estimate: -0.19 (95% C.I.: -0.26 to -0.11) (p<0.001). This difference was statistically 

significant 

Table 7. Comparison of Knowledge between different provinces in South Africa 
 
 

Characteristic Estimate 95% CI1 
p- 

value 
 

aEstimate 
95% CI1 p-value 

Province       

Eastern Cape — — 
 

— — 
 

Free State 0.02 
-0.12, 

0.17 
0.7 -0.06 

-0.20, 

0.08 
0.4 

Gauteng 0.1 
-0.03, 

0.23 
0.13 0.03 

-0.10, 

0.15 
0.7 

Kwazulu- 

Natal 
0.1 

-0.05, 

0.25 
0.2 0.01 

-0.13, 

0.15 
>0.9 

Limpopo -0.26 
-0.46, - 

0.06 
0.011 -0.28 

-0.46, - 

0.10 
0.003 

Mpumalanga -0.12 
-0.38, 

0.14 
0.4 -0.15 

-0.39, 

0.09 
0.2 

Northern 

Cape 
0.12 

-0.03, 

0.28 
0.12 0.08 

-0.06, 

0.22 
0.3 

Northwest -0.01 
-0.15, 

0.13 
0.9 -0.03 

-0.16, 

0.10 
0.7 

Western Cape 0.06 
-0.06, 

0.18 
0.3 0.01 

-0.10, 

0.12 
0.8 

CI= confidence interval. 
 

Limpopo province had a much lower knowledge score compared to the Eastern Cape 

(adjusted estimate: -0.28 (95%C.I.: -0.46 to -0.1)- Eastern Cape as a baseline for 

comparison. 
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                      Table 8. Comparison of Attitude between different Job Descriptions 
 
 

 
Characteristic 

 

Unadjusted 

Estimate 

 

95% 

CI1 

 

p- 

value 

 
aEstimate 

 

95% 

CI1 

 

p- 

value 

Job Descriptions 

General medical 

doctor 
— — 

    

nurse practitioner -0.06 
-0.22, 
0.10 

0.5 -0.06 
-0.22, 
0.10 

0.5 

specialist medical 

doctors 

 

0.13 
-0.02, 

0.27 

 

0.093 

 

0.13 
-0.02, 

0.27 

 

0.093 

CI= confidence interval. 
 

        There was no difference in attitude scores between different job descriptions 

 

 

                      Table 9. Comparison of behavioures between different job descriptions 

 

Characteristic 
Unadjusted 

Estimate 

95% 

CI1 

p- 

value 
aEstimate 

95% 

CI1 

p- 

value 

job 

 
General medical 

doctor 

 
 

— 

 
 

— 

  
 

— 

 
 

— 

 

 

nurse practitioner= 

 

-0.28 
-0.59, 

0.03 

 

0.076 

 

-0.24 
-0.55, 

0.07 

 

0.13 

 
 

specialist medical 

doctors 

 

 
0.15 

 
 

-0.14, 

0.43 

 

 
0.3 

 

 
0.22 

 
 

-0.07, 

0.51 

 

 
0.14 

 
CI= confidence interval. 

 

There was no difference in behavioures scores between different job descriptions 

https://uwcscholar.uwc.ac.za/home



Chapter 4: Results 27  

Table 10. Comparison of  behavioures between different provinces in South Africa 
 
 

Characteristic 
Unadjusted 

Estimate 

95% 

CI1 

p- 

value 
aEstimate 

95% 

CI1 

p- 

value 

Province       

Eastern Cape — — 
 

— — 
 

Free State -0.15 
-0.69, 

0.40 
0.6 -0.32 

-0.87, 

0.24 
0.3 

Gauteng 0.09 
-0.40, 

0.57 
0.7 -0.04 

-0.52, 

0.45 
0.9 

Kwazulu- 

Natal 
0.06 

-0.49, 
0.62 

0.8 -0.1 
-0.66, 
0.46 

0.7 

Limpopo -1 
-1.8, - 
0.31 

0.006 -1.1 
-1.8, - 
0.35 

0.004 

Mpumalanga -0.49 
-1.5, 

0.48 
0.3 -0.56 

-1.5, 

0.39 
0.3 

Northern 

Cape 
0.32 

-0.26, 

0.89 
0.3 0.28 

-0.30, 

0.86 
0.3 

Northwest 0.02 
-0.50, 

0.54 
>0.9 -0.02 

-0.53, 

0.50 
>0.9 

Western Cape 0.04 
-0.41, 

0.48 
0.9 -0.05 

-0.49, 

0.39 
0.8 

CI= confidence interval. 
 

 

Limpopo Province had a lower behavioures score compared to the Eastern Cape, 

adjusted estimate -1.1 (95% C.I.: -1.8 to -0.35) - Eastern Cape as a baseline for 

comparison. 
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Chapter 5: Discussion 
 

 

This cross-sectional survey  evaluated the knowledge, attitudes, and behavioures of medical 

doctors and nurses in South Africa regarding the bidirectional relationship between diabetes 

mellitus (DM) and periodontal disease (PD). The findings indicated variations in knowledge 

levels and highlighted some gaps in clinical practice that align with global trends identified in 

prior studies, which will be discussed below. 

 

5.1 Knowledge 

The findings revealed variations in knowledge levels, with general medical doctors demonstrating 

a higher level of knowledge compared to nurses (Table 5, Table 6, Figure 1). These findings are 

consistent with studies conducted in Thailand and India, which found that medical doctors had a 

better understanding of the DM–PD relationship (Obulareddy et al., 2018; Panakhup et al., 2021). 

However, like those studies, the current findings also highlight that this knowledge is not 

consistently translated into clinical practice. 

Specialist doctors had the highest knowledge scores, yet knowledge gaps were observed across all 

professional groups. Additionally, regional differences were evident, with participants from 

Limpopo province having lower knowledge scores compared to those from the Eastern Cape 

(Table 7). These disparities may reflect differences in training access and resource availability. 

As a middle-income country, South Africa faces systemic challenges common to other countries  

with similar socioeconomic status, including Thailand and India, with a substantial burden of non-

communicable diseases such as DM and PD (Rensburg, 2021; World Bank, 2024). Compared to 

high-income countries like Australia and Japan, South Africa has more limited healthcare 

resources and infrastructure, which likely constrain the effective implementation and 

sustainability of oral health integration into chronic disease management. 

Similar knowledge gaps have been reported in international studies, such as among general 

practitioners in Jeddah, Saudi Arabia (Bahammam, 2018), and non-dental healthcare professionals 

in Japan (Kudoh et al., 2022). These findings suggest a continued need for targeted education that 

considers professional role and regional healthcare contexts. 

Although the bidirectional relationship between DM and PD is well-established, this study 

confirms that notable knowledge gaps persist among healthcare providers. 
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5.2 Attitudes 

Despite knowledge gaps, the overall attitude scores towards the importance of oral health in DM 

care were generally positive. No significant differences in attitude scores were observed between 

medical doctors and nurses (Table 5, Table 8, Figure 2). This finding aligns with other 

international research, including studies conducted in Japan and Australia, where healthcare 

professionals also recognised the value of oral health in DM management (Kudoh et al., 2022; 

Siddiqi, 2022). 

Even in well-resourced settings like Australia, programmes such as “Better Oral Health in 

Residential Care” have encountered difficulties with adoption, despite their clear intent to 

improve oral health practices (Poudel et al., 2017). These examples illustrate that the availability 

of training alone does not guarantee uptake, underscoring the importance of addressing context-

specific barriers and enablers in programme design. 

However, while attitudes were positive, studies including this one have highlighted a lack of 

confidence among healthcare professionals in applying this knowledge clinically. This disconnect 

suggests that although there is recognition of the oral-systemic health link, many providers do not 

feel sufficiently prepared to translate this understanding into practice without further support and 

training. 

5.3 Behaviours and Practices 

This study also found statistically significant differences in behavioures scores across job roles 

(Table 5, Table 9, Figure 3). However, these differences did not consistently result in 

meaningful changes in patient care. For example, while participants acknowledged the 

importance of referring patients to dental services, few reported routinely doing so. This pattern 

echoes findings from Thailand and India, where similar recognition of dental referrals does not 

consistently translate into practice (Obulareddy et al., 2018; Panakhup et al., 2021). 

The gap between knowledge and action reflects a broader challenge of limited interdisciplinary 

collaboration in clinical settings. It highlights the necessity for not only education but also 

systemic support through protocols and integrated care pathways to facilitate oral health 

inclusion in DM management. 

To improve patient outcomes, collaboration between medical and dental professionals is 

essential in delivering comprehensive, evidence-based care. The World Health Organization has 

long emphasised the integral role of oral health in overall well-being. At the 101st FDI Annual 

World Dental Congress in 2013, a joint statement titled “Oral Health and General Health: A Call 
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for a Collaborative Approach” urged healthcare providers worldwide to acknowledge and act 

upon the link between oral and systemic diseases (Lin et al., 2014). 

These knowledge and behavioures gaps contribute to a persistent disconnect between scientific 

evidence and everyday clinical routines. By identifying these challenges and learning from 

global experiences, South Africa can develop targeted strategies, such as enhanced 

interprofessional collaboration and improved training programmes, to better integrate oral and 

systemic health care.
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Chapter 6: Conclusion 
 

 

 

6.1 Limitations 

 

This study provides useful insights, but its limitations must be recognized as: 
• Convenience Sampling: The use of the convenience sampling method may limit the 

generalisability of the findings of knowledge, attitudes, and behavioures of medical doctors 

and nurses in South Africa regarding the relationship between diabetes and periodontal 

disease 

 

• Low Response Rate: The low response rate of 10.9% may further limit the generalizability of 

the findings of knowledge, attitudes, and behavioures of medical doctors and nurses in South 

Africa regarding the relationship between diabetes and periodontal disease despite efforts 

such as sending reminder emails and providing an overview of the study’s significance to 

encourage greater participation. Time constraints among healthcare professionals may have 

also affected participation, as their often busy schedules hindered their ability to complete the 

questionnaire. Although email surveys offer convenience and cost-effectiveness, they can be 

prone to lower response rates compared to other methods (Andrade, 2020). 

• Additionally, reliance on the SAMA and SANC databases for participant recruitment and 

survey recirculation limited our control over the sampling process. Challenges in recruitment 

methods, such as relying on email lists or professional organisations with low response rates, 

are common issues in online surveys targeting healthcare professionals (Andrade, 2020). 

Furthermore, ensuring compliance with data privacy regulations, as outlined by the Protection 

of Personal Information Act (POPI), limited control and complicated the process, making it 

difficult for the survey to be circulated to other organisations with wider databases. 
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6.2 Future Research 

 

Future research could explore alternative recruitment strategies to address the limitations of 

sampling convenience and low response rates. One effective approach could involve targeting 

participation at congresses and continuing professional development (CPD) events. This 

would allow researchers to engage directly with healthcare professionals and distribute 

surveys to a more targeted population. 

 

Additionally, reaching out directly to healthcare facilities and clinics may further increase 

participation rates. It may also be beneficial to offer CPD credits as an incentive to encourage 

healthcare professionals to complete the survey. A combination of online and paper-based 

surveys could also be utilised to reach a broader sample. By implementing these strategies, 

future studies can aim to achieve higher response rates and obtain more representative 

samples, thereby enhancing the generalisability of the findings (Andrade, 2020) 

 

 

6.3 Conclusion 

 
This study highlighted a gap in knowledge, attitudes, and behavioures  among South African 

medical doctors and nurses regarding the bidirectional relationship between diabetes mellitus 

(DM) and periodontal disease (PD). While most participants had some awareness of this 

connection, many lacked a deeper understanding of its bidirectional nature. 

By addressing these gaps, we can improve the integration of oral and systemic health in 

South Africa, ultimately enhancing patient outcomes. Therefore, targeted education, 

collaboration, and additional efforts to improve knowledge and behavioures related to 

diabetes management (DM) and periodontal disease (PD) should be explored. 
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Appendix B – information letter 
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Appendix C- Consent Form 
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Link to Questionnaire: 

https://redcap.uwc.ac.za/surveys/?s=9HP8F4PP7KEYF3D7 

Appendix D- Questionnaire 
 

 

Questionnaire 
 

 

 

 

Demographics 

1. Sex: 

a. Male 

b. Female 

c. Prefer not to disclose 

 
2. What is your age? 

 

 

3. Province where you are practicing 

 
a. Gauteng 

b. Free State 

c. Northwest 

d. Northern Cape 

e. Eastern Cape 

f. Western Cape 

g. Limpopo 

h. Kwazulu-Natal 

i. Mpumalanga 

 

4. What is your highest qualification? 
 

5. Which describes the type of practice in which you provide care to 

patients with diabetes? 

 

a. General medical doctor /government practice 

b. General medical doctor /private practice 
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c. nurse practitioner/government practice 

d. nurse practitioner/private practice 

e. specialist medical doctors/government practice 

f. specialist medical doctors/private practice 

 

6. Years of experience after qualification? 

 
a. 0-5 years 

b. 6-10 years 

c. 10-15 years 

d. 15-20 years 

e. >20 years 

7. Approximately how many patients with diabetes do you provide care 

for every week? 

 
a. 1-5 

b. 6-10 

c. 11-15 

d. 16-20 

e. 21-25 

f. 26-30 

g. More than 30 

Knowledge 

8. Which of the following is associated with destruction of bone around 

teeth? (Please select one) 

 

a. Gingivitis 

b. Periodontitis 

c. Oral Ulcers 

 
9. Which of the following is most related to gum disease 

(gingivitis)? (Please select one) 

 
a. Smoking 

b. Diet high in carbohydrate 

c. Old age 

d. Glycaemic instability 

10. Which of the following is the first sign of gum disease 

(gingivitis)? (Please select one) 

 
a. Caries 

b. Bad taste 

c. Bad breath 

d. Bleeding gums 

e. Lose teeth 
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11. Which of the following most describes gingivitis? (Please select one) 

 

a. Tooth decay 

b. inflammation of gums 
 

Questions r ongly agree gree natural sagree ngly disagree 

People with diabetes are at increased risk for severe periodontal disease      

Periodontal disease is the infection of gingiva      

Poor/uncontrolled glycaemic control encourages growth of oral bacteria      

Untreated periodontal disease can deteriorate glycaemic control      

Treatment of periodontal disease can improve glycaemic control      

c. Destruction of bone around teeth 

d. Mobile teeth 

e. Inflammation in the marginal gum area that is reversible 

 

 

 
12. Which of the following describes periodontitis? (Please select one) 

 
a. Tooth decay 

b. Infection of gums 

c. Destruction of bone around teeth 

d. Bleeding gum 

e. Inflammation in the marginal gum area that is reversible 

 

13. Please answer to the best of your knowledge the following questions 
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14. please indicate the extent to which you agree/disagree with each of the 

following statements 

extent Strongly 

agree 

agree natural disagree Strongly 

sagree 

a. The research is inconclusive regarding the bidirectional 

relationship between systemic health and periodontal heath 

     

b. Good oral health is vital to the overall wellbeing of your patient      

c. The association between periodontal health and diabetes is a 

reality 
     

d. I am aware of the recent literature regarding diabetes and 

periodontal health 

     

 

Attitude 

15. How often do you insist your diabetic patients see a dentist? 

 
a. Never 

b. Almost never 

c. Occasionally/Sometimes 

d. Almost every time 

e. Every time 
 

 
 

extent Strongly 

agree 

agree natural disagree Strongly 

disagree 

Medical practitioners should closely collaborate with the dental 

practitioners to reduce their patients’ risk of developing periodontal disease 

     

I am interested in more education regarding periodontal health of 

diabetic patients 

     

I am interested in including an oral health component in my diabetes 

continuing education 

     

 

 

 

 

 

e. Diabetic patients with poor glycaemic control are more 

likely to have poor oral hygiene and periodontal disease 

     

f. Severe gum diseases can be managed by home care measures      
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16. Please indicate the extent to which you agree/disagree with each of the 

following statements 

 

practice 

 

 
17. How often do you discuss patient’s oral health when you consult your diabetic 

patients? 

 
f. Never 

g. Almost never 

h. Occasionally/Sometimes 

i. Almost every time 

j. Every time 

 

 

 

18. How often you refer your patient to the dentist for their oral hygiene needs? 

 
a. Never 

b. Almost never 

c. Occasionally/Sometimes 

d. Almost every time 

e. Every time 

 

19. Please indicate the extent to which you agree/disagree with the 

following statements 

extent Strongly 

agree 

agree natural disagree Strongly 

disagree 

I am confident in examining the oral health of my patients      
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