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ABSTRACT 

Understanding Blood Glucose Documentation and Monitoring Practices in a Western 

Cape Public Sector Hospital: A Retrospective Folder Review and Survey of Healthcare 

Professionals 

Background: Diabetes mellitus (DM), commonly known as diabetes, affects approximately 

830 million people worldwide and is caused by elevated blood glucose levels. However, 

fluctuations in blood glucose levels, both increases and decreases, are not exclusive to 

individuals with DM. These fluctuations are known as dysglycaemia and are linked to various 

acute and chronic life-threatening complications. Dysglycaemia is often seen in hospitalised 

patients, regardless if the patient has DM or not, and indicates loss of glycaemic control. In-

hospital factors that affect glycaemic control include the stress of illness, changes and additions 

in medication regimens, altered meal schedules, and decreased physical activity. Effective 

blood glucose monitoring is therefore crucial in identifying variabilities and preventing 

complications. Appropriate documentation of blood glucose levels will permit effective 

monitoring, allow for timely and accurate therapeutic decisions, improve disease management, 

and prevent complications. 

Aims and Objectives: The study aimed to describe current practices, knowledge, perceptions, 

and barriers related to blood glucose documentation and monitoring among healthcare 

professionals (HCPs) managing hospitalised adult patients in a public healthcare sector in Cape 

Town. The primary objectives were to describe HCPs’ current practices in documenting, 

interpreting, and monitoring blood glucose readings and glycaemic control. The study also 

aimed to assess HCPs’ knowledge regarding glucose monitoring frequency, target ranges, 

factors influencing glycaemic control, and a treatment scenario. It sought to explore their 

perceptions of blood glucose documentation and monitoring practices, evaluate the perceived 

effectiveness of the blood glucose monitoring chart (BGMC), and identify barriers to its use. 

Finally, the study aimed to identify the need, if any, for a targeted intervention to improve 

documentation and monitoring of blood glucose in hospitalised patients. 

The primary objectives were to describe healthcare professionals’ (HCPs’) current practices in 

documenting, interpreting, and monitoring blood glucose readings and glycaemic control. The 

study also aimed to assess their knowledge regarding glucose monitoring frequency, target 
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ranges, factors influencing glycaemic control, and a treatment scenario. In addition, it sought 

to explore their perceptions of blood glucose documentation and monitoring practices. 

Methods: This study employed a non-experimental, descriptive quantitative design, 

incorporating a situational analysis to describe current blood glucose documentation and 

monitoring practices in the medical wards of a public sector hospital in the Cape Town 

Metropole, Western Cape, South Africa. The study consisted of two phases, both collecting 

quantitative data. A single researcher collected data for both phases. During the first phase, 

data was gathered through convenience sampling for a retrospective patient folder review to 

establish baseline blood glucose monitoring practices. Thereafter, the knowledge, perceptions 

and barriers regarding the current glucose monitoring practices and the blood glucose 

monitoring chart (BGMC) were explored by conducting structured surveys with different 

HCPs. 

Results: Of the 101 medical folders reviewed, 59.4% of patients had a confirmed diagnosis of 

DM. Blood glucose monitoring often extended to patients without DM with acute or critical 

conditions. The mean daily monitoring frequency was 4.3 readings per patient, increasing when 

blood glucose monitoring instructions were clearly displayed and in circumstances of 

dysglycaemia such as diabetic ketoacidosis and hypoglycaemia. Dysglycaemia occurred in 

71.3% of participants, but fewer than half (39.2%) of hypo- and hyperglycaemic episodes 

received appropriate intervention. Hypoglycaemia management was more consistent (84.0% 

treated with dextrose) compared to hyperglycaemia (42.3% treated with short-acting soluble 

insulin), suggesting a stronger emphasis on preventing hypoglycaemia. Anti-hyperglycaemic 

medication adjustments were subsequently made in 16 of 48 patients with DM who exhibited 

variability in blood glucose levels, i.e. hypo- or hyperglycaemia. Furthermore, completeness 

of the BGMCs was low (9.9%) with frequent date and time discrepancies. 

Among the 35 HCPs (24 nurses and 11 doctors), knowledge gaps were noted in blood glucose 

monitoring frequency, random/postprandial plasma glucose targets, factors influencing patient-

specific glycaemic targets, and correctional and sliding scale insulin (SSI) administration. A 

mean knowledge score of 63.8% was noted, with differences between professional categories 

across the questions. Overall, among the medical doctors, 71.7% of responses were correct, 

while among nurses, 60.2% of responses were correct. The BGMC was generally well received, 

though participants recommended more space for documentation, improved clarity around 

meal timing and inclusion of correctional and SSI regimens. Perceptions of the different 
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healthcare professions also varied regarding the BGMC and glycaemic management at the 

study facility. Lastly, a need for targeted interventions to improve the utility of the BGMC as 

well as in-service training sessions for HCPs to optimise care were identified and deemed 

necessary. 

Conclusion: The study identified frequent blood glucose monitoring, which increased in 

patients with DM and during episodes of abnormal blood glucose readings, but noticed 

inconsistent adherence to prescribed monitoring and treatment schedules as well as incomplete 

documentation of blood glucose readings. A high rate of dysglycaemia was observed with a 

low percentage of treatment response. While hypoglycaemia was more frequently and 

consistently treated, hyperglycaemia management was often suboptimal, possibly due to 

inconsistent prescribing practices and reliance on nurses’ interpretation of individualised 

instructions. The frequent interchange of correctional and SSI regimens with scheduled insulin 

as well as documentation inaccuracies suggest gaps in knowledge and perceptions among 

HCPs regarding these treatment approaches. This was also evident in inconsistent omission of 

insulin and oral anti-hyperglycaemic medication administration. 

Furthermore, the overall knowledge of the HCPs was adequate regarding fasting plasma 

glucose target ranges, hypoglycaemia thresholds, and correlation between blood glucose 

readings, medication administration, and meals. However, knowledge gaps were observed 

regarding blood glucose monitoring frequency, random/postprandial plasma glucose target 

ranges, difference in glycaemic targets between age categories, and the co-administration of 

scheduled and correctional insulin. Differences in knowledge was also observed between the 

two healthcare professions. Although the BGMC was generally viewed as functional and user-

friendly, enhancements are needed to improve its utility, particularly in distinguishing readings 

relative to meals, increasing space for documentation, and incorporating treatment guidance. 

Ongoing education, especially role-specific in-service training, improved chart design, and 

system-level support are essential to optimise inpatient glycaemic management and promote 

consistent, evidence-based practice. 
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LIST OF DEFINITIONS 

Basal insulin: Long- or intermediate-acting insulin administered once daily at nighttime to 

provide continuous background insulin coverage (SEMDSA, 2017). 

Biphasic insulin: A fixed-ratio formulation combining rapid- or short-acting with 

intermediate-acting insulin, designated to replicate the body’s physiological insulin response 

and help control postprandial plasma glucose (Ceriello et al., 2008). 

Blood glucose monitoring chart (BGMC): Documentation tool used to record and monitor 

an individual’s blood glucose levels over time (Wagoro et al., 2019). 

Bolus insulin: Rapid- or short-acting insulin administered to correct hyperglycaemia or taken 

before meals to prevent blood glucose spikes from caloric intake. (ADA, 2025; SEMDSA, 

2017). 

Continuous glucose monitoring (CGM): Using a device to automatically measure blood 

glucose levels during day and night. Blood glucose levels can be viewed at any time of the day 

and can be reviewed to determine trends (Wong, 2023). 

Correctional/supplemental insulin: Insulin used alongside scheduled basal and prandial 

insulin to fine-tune existing treatment regimens by targeting pre-prandial blood glucose levels 

and managing pre-meal hyperglycaemia (SEMDSA, 2017). 

Diabetes mellitus (DM): Chronic metabolic condition caused by elevated blood glucose 

levels, commonly known as hyperglycaemia (Sifunda et al., 2023). 

Documentation: Recording the details of a process or event (Cambridge University, 2025). 

Dysglycaemia: A state characterised by abnormal blood glucose levels, encompassing both 

elevated (hyperglycaemia) and decreased levels (hypoglycaemia) (Naserizadeh et al., 2020). 

Euglycaemia: When glucose levels in the blood are within the normal limits for the specific 

individual (Rawla et al., 2017). 

Fasting plasma glucose (FPG): Blood glucose level of an individual that has fasted, meaning 

they have not had anything to eat or drink (except water), for at least eight hours before the 

blood glucose test (Little, 2022). 
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Glycaemic variability: The magnitude of fluctuations in a patient’s blood glucose 

concentrations between high and low levels (Bergenstal, 2015). 

Glycated Haemoglobin A1c (HbA1c): A parameter that shows the average glucose levels in 

the blood over the past 90 days, expressed as a percentage (Eyth et al., 2025). 

Healthcare professionals (HCPs): Individuals who apply principles and methods of evidence-

based medicine to preserve human health. They prevent, diagnose, and treat physical and 

mental conditions while addressing the specific needs of the populations they serve. 

Additionally, they advocate for and implement healthcare initiatives to enhance individual and 

community health outcomes. Some examples of healthcare professionals include physicians, 

pharmacists, nurses, dietitians, physiotherapists, and dentists (WHO, 2013). 

Hospital-related/stress hyperglycaemia: Hyperglycaemia that occurs during the 

hospitalisation period, but blood glucose levels revert to normal after the acute disease resolves 

or the patient is discharged from hospital (Ena et al., 2023; SEMDSA, 2017) 

Hyperglycaemia: A condition characterised by elevated levels of glucose in the blood, levels 

which exceed the normal physiological ranges (whether fasting or random blood glucose) for 

the specific individual, also known as high blood sugar (Arora et al., 2022). 

Hypoglycaemia: When the concentrations of glucose in the blood (whether fasting or random 

blood glucose) are below the normal limits (Harding et al., 2024). 

Monitoring: The systematic observation, supervision, measurement, or recording of processes 

or procedures to remind, caution or highlight important aspects. It extends beyond mere 

documentation. In healthcare it encompasses the continuous assessment of a disease, condition, 

or medical parameters over time to detect changes, ensure appropriate management and guide 

decision making (Voigt et al., 2023). 

Postprandial plasma glucose (PPG): Glucose concentration in the plasma after eating, 

generally measured one to two hours after starting a meal (ADA, 2001). 

Prandial insulin: Nutritional insulin administered before a meal to cover caloric exposure 

(SEMDSA, 2017). 
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Random plasma glucose: Blood glucose level measured at any time without needing to fast 

before measuring (U.S. CDC, 2024a). 

Scheduled insulin: Basal or bolus insulin prescribed and administered pre-emptively to 

prevent hyperglycaemia (Magaji & Johnston, 2011). 

Sliding scale insulin (SSI): The use of rapid-acting insulin analogue or regular insulin, in the 

absence of scheduled insulin, where the amount administered is based on the measured blood 

glucose level in response to hyperglycaemia (Korytkowski et al., 2022; Nau et al., 2010). 

Therapeutic inertia: The underuse of effective therapies despite clinical indications and 

evidence showing the benefit thereof and includes the reluctance of healthcare professionals to 

initiate or intensify therapy appropriately when therapeutic goals are not met (Karam et al., 

2020; Lebeau et al., 2014; White & Pillay, 2024). 
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CHAPTER 1 : INTRODUCTION 

1.1 Introduction 

This chapter discusses the background of the study after which it outlines the problem 

statement and research question. It defines the research aim as well as the primary and 

secondary objectives. Further, it elaborates and highlights the significance of the study and 

lastly presents the structure of the mini-thesis. 

 

1.2 Background 

According to the International Diabetes Federation (IDF) about 588.7 million people had 

diabetes mellitus (DM) in 2024 with the prevalence of the disease rising most rapidly over the 

years in low- and middle-income countries (LMIC) (International Diabetes Federation [IDF], 

2025; World Health Organization [WHO], 2024). In 2022, 14.0% of adults older than 18 years 

had DM globally (WHO, 2024). Remarkably, in the same year 59.0% of adults older than 30 

years and diagnosed with DM were not receiving treatment at this time (WHO, 2024). Both 

the number of individuals with DM and the number of people with untreated DM have been 

steadily increasing over the past decades (WHO, 2024). Diabetes is, however, not only a 

global issue but also a prevalent problem in South Africa. In 2024, 2.3 million adults between 

the ages of 20 and 79 years were living with DM in South Africa (IDF, 2025). 

Diabetes is a chronic metabolic health condition caused by elevated levels of blood glucose, 

commonly known as hyperglycaemia (Sifunda et al., 2023). A continuous state of 

hyperglycaemia increases patients’ risk of vascular and neuronal damage which eventually 

leads to micro- and macrovascular complications and death. Moreover, when patients with 

DM are left untreated, or inappropriately treated, the disease can lead to acute life-threatening 

complications such as hyperosmolar hyperglycaemic syndrome (HHS) and diabetic 

ketoacidosis (DKA) (Trujilo & Haines, 2023). On the other hand, aggressive glucose control 

(Lundholm & Morey-Vargas, 2023), over-treatment with anti-hyperglycaemic medication, or 

a drastic decrease in nutritional intake can then lead to hypoglycaemia, where patients’ blood 

glucose levels decrease below the normal range, putting them at risk for a hypoglycaemic 

coma (Trujilo & Haines, 2023). These fluctuations in blood glucose levels are known as 
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dysglycaemia (Naserizadeh et al., 2020), and the magnitude of fluctuations between high and 

low levels is known as glycaemic variability (Bergenstal, 2015). The goal of therapy for 

patients with DM is therefore to prevent these fluctuations and maintain euglycaemia (Wagoro 

et al., 2019). However, this requires that abnormal blood glucose levels be identified by 

regular monitoring. 

Although dysglycaemia is most commonly associated with DM, these fluctuations are not 

exclusive to individuals with the condition. Hyperglycaemia is often observed in hospitalised 

patients without DM, typically indicating a loss of glycaemic control (Parolin et al., 2023). 

This type of hyperglycaemia is known as hospital-related hyperglycaemia or stress 

hyperglycaemia. It occurs during the hospitalisation period with acute illness, but blood 

glucose levels revert to normal after disease resolution or hospital discharge (Momesso et al., 

2018; Society for Endocrinology, Metabolism and Diabetes of South Africa [SEMDSA], 

2017). This phenomenon significantly impacts glycaemic control and occurs due to various 

physiological as well as lifestyle changes while in hospital (A. A. Khan et al., 2020). 

Acute and chronic life-threatening complications such as vascular and neuronal damage, HHS, 

DKA, and hypoglycaemic coma are therefore not only seen in patients with DM but also in 

those with hospital-related hyperglycaemia (Cañas et al., 2023; Mathew et al., 2024; Trujilo & 

Haines, 2023). Additionally, patients with higher glycaemic variability have been found to have 

longer hospital stays and elevated short- and long-term mortality rates (Akirov et al., 2017). 

Effective blood glucose monitoring is therefore crucial in identifying these variabilities. 

Consistent monitoring and documentation enable timely and accurate therapeutic decisions, 

improve disease management and help prevent glucose-related complications (Cañas et al., 

2023). 

A blood glucose monitoring chart (BGMC) is a critical tool, used by different healthcare 

professionals (HCPs), for the documentation of blood glucose management to aid in glycaemic 

monitoring. It provides a platform for documenting blood glucose readings, interpreting 

glycaemic variability, and facilitating communication between professions regarding these 

aspects (ElSayed et al., 2023; Wagoro et al., 2019). It is therefore essential that the chart is both 

efficient to guide clinical decision-making and user-friendly to ensure these tasks are 

completed accurately. 
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The study aimed to describe current practices, knowledge, perceptions, and barriers related to 

blood glucose documentation and monitoring among HCPs managing hospitalised adult 

patients in a public healthcare sector in Cape Town. Ultimately, appropriate glucose 

documentation and monitoring should result in optimisation of glycaemic control to improve 

health outcomes and prevent complications. 

 

1.3 Problem statement 

Blood glucose monitoring charts are used to document and monitor individuals’ blood glucose 

readings while in hospital (Wagoro et al., 2019). However, research has shown that inadequate 

documentation often leads to misinterpretation of glucose readings, resulting in incorrect 

insulin administration by nurses, inappropriate dose adjustments by physicians, and suboptimal 

nutritional support by dietitians in hospital settings (Shelton et al., 2021; Swift & Boucher, 

2005). Consequently, fluctuations in blood glucose levels occur (Lazar et al., 2023). Examples 

include situations resulting in hypoglycaemia when patients receive prandial insulin but cannot 

tolerate a meal, or hyperglycaemia when prandial insulin is omitted before a meal (Shelton et 

al., 2021). Blood glucose documentation and monitoring practices within the Western Cape 

public healthcare sector are not well researched, creating both a need and an opportunity for 

further investigation to enhance understanding and drive improvements. 

 

1.4 Research question 

The research questions were exploratory in order to understand the current practices and 

barriers, related to glucose documentation and monitoring in a hospital setting, which impact 

glycaemic control. 

What are the current practices and barriers regarding blood glucose documentation and 

monitoring for hospitalised adult patients? 

The following specific questions were used to help answer the above research question: 

• How is glycaemic control currently documented and monitored in the hospital setting? 

• How do current documentation practices influence interpretation of blood glucose 

readings? 
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• What are HCPs’ knowledge, perceptions, and barriers regarding the current blood glucose 

documentation and monitoring practices? 

• What are HCPs’ knowledge, perceptions, and barriers regarding the current blood glucose 

monitoring chart (BGMC)? 

 

1.5 Aim of the study 

The study aimed to describe current practices, knowledge, perceptions, and barriers related to 

blood glucose documentation and monitoring among HCPs managing hospitalised adult 

patients in a public healthcare sector in Cape Town. 

 

1.6 Objectives of the study 

1.6.1 The primary objectives of the study were to: 

• Describe current practices when documenting, interpreting, and monitoring blood glucose 

readings and glycaemic control. 

• Estimate knowledge levels of HCPs on glucose monitoring frequency, glucose target 

ranges, factors influencing glycaemic control, and a treatment scenario. 

• Explore HCPs' perceptions regarding blood glucose documentation and monitoring 

practices, as well as the perceived efficacy of the BGMC and personal challenges and 

opinions regarding it. 

• Identify HCPs' barriers to using the BGMC and to monitoring blood glucose and 

glycaemic control. 

1.6.2 The secondary objective of the study was to: 

• Analysis of different subgroups to detect statistical differences. 

• Identify the need, if any, for a targeted intervention that will improve documentation and 

monitoring of blood glucose in hospitalised patients. 
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1.7 Significance of the study 

Blood glucose documentation and monitoring practices currently employed in the Western 

Cape public healthcare sector are not well understood. This study is therefore one of few 

conducted in South Africa that describes glycaemic control in the public healthcare sector, 

making it highly relevant to both the national DM burden and ongoing global DM epidemic 

(Standl et al., 2019). With 7.2% of the South African adult population affected by DM (IDF, 

2025), this research aimed to contribute to the improvement of local DM care. It is of the 

researcher’s opinion that this research may contribute to the evidence supporting the 

importance of effective blood glucose monitoring in achieving glycaemic control in 

hospitalised patients. 

Monitoring of blood glucose levels is essential for identifying glycaemic variability as well as 

individual factors and medications that influence glycaemic control and contribute to 

variability (U.S. Centers for Disease Control and Prevention [CDC], 2024b). It is not only 

important for individuals diagnosed with DM but also for those without the disease who are at 

risk of or experiencing hypo- or hyperglycaemic episodes, as these fluctuations can result in 

serious complications and increased mortality (Ahmed et al., 2025; Alkhatieb et al., 2023). In 

addition, glucose monitoring plays a critical role in guiding treatment decisions to maintain 

optimal glycaemic control (CDC, 2024b). 

This study further provides valuable insights into current blood glucose documentation and 

monitoring practices. It also identifies barriers faced by HCPs responsible for glycaemic 

management in using the BGMC and monitoring blood glucose and glycaemic control. These 

findings help highlight potential areas for improvement and targeted intervention. Recognising 

and understanding the obstacles and contributing factors associated with glycaemic control is 

essential for developing effective strategies to improve blood glucose regulation (Blonde et al., 

2017; Jain & Lai, 2024; White & Pillay, 2024). This, in turn, helps reduce the risk of 

complications related to DM and glycaemic variability in general. 
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1.8 Mini-thesis structure 

The chapters of the thesis are organised as follows: 

• Chapter 1: Introduction 

• Chapter 2: Literature review 

• Chapter 3: Methodology 

• Chapter 4: Results 

• Chapter 5: Discussion 

• Chapter 6: Conclusion & recommendations 
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CHAPTER 2 : LITERATURE REVIEW 

2.1 Introduction 

This chapter examines the approach to blood glucose management in hospital settings, 

highlighting its clinical significance. It explores the epidemiology and clinical background of 

diabetes mellitus (DM), its impact on hospitalisation patterns, and recent advancements in DM 

care within hospitals. It further examines dysglycaemia, management strategies for both hypo- 

and hyperglycaemia in different patient populations, and the role of insulin therapy and oral 

agents in these circumstances. Additional focus is placed on glycaemic control, the importance 

of accurate glucose monitoring, documentation challenges, the use of BGMCs, and 

multidisciplinary team (MDT) involvement. This review aims to provide an evidence-based 

foundation for achieving the identified objectives and addressing the relevant research 

questions of this study. 

 

2.2 Diabetes mellitus 

2.2.1 Disease epidemiology 

The global prevalence of DM among adults aged 20-79 years has risen to 11.1% in 2024, 

meaning that approximately one in nine adults worldwide are living with the condition (IDF, 

2025). The highest prevalence of DM is, however, seen in the 75 to 79 age category (IDF, 

2025), but reports indicate that type 2 diabetes mellitus (T2DM) is becoming increasingly 

prevalent among young individuals across all ethnicities (Fekadu et al., 2019). This trend is 

associated with global economic growth, shifts in lifestyle, and changes in dietary habits. The 

rise in T2DM prevalence parallels the increasing incidence of overweight and obese 

individuals, particularly those with central obesity, which along with reduced physical activity 

suggests a possible causal relationship (Fekadu et al., 2019). The global prevalence of DM is 

projected to further increase, with significant financial, social and developmental implications, 

particularly in LMICs (Cho et al., 2018), where 81.0% of adults with DM currently reside 

(IDF, 2025). 

In 2024, 3.4 million deaths were attributed to DM globally in individuals between the age of 

20 and 79 years (IDF, 2025). Notably, in 2017 the highest proportion of global DM-related 

deaths in those under 60 years were in the African region at 73.7% (Cho et al., 2018). Diabetes 
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and its complications are considered to be an epidemic in Africa with an estimated 24.6 million 

(4.2%) adults between the age of 20 and 79 living with DM in 2024 (IDF, 2025). However, 

these statistics are thought to only represent half of the actual African population with DM, as 

more than 54.0% of African individuals with DM are suspected to be undiagnosed (WHO, 

2023).  

In 2024, South Africa specifically had 2.3 million adults (20-79 years) living with DM, 

accounting for 6.1% of the national population (IDF, 2025). Diabetes remains a major cause 

of mortality in South Africa, with a total of approximately 24 790 adult deaths due to DM in 

2024 (IDF, 2025). Additionally, DM was ranked as the second leading underlying natural 

cause of death in the country from 2015 to 2017 (National Department of Statistics South 

Africa, 2017). Diabetes was also the leading underlying natural cause of death among South 

African females in 2017, accounting for 7.3% of female deaths (National Department of 

Statistics South Africa, 2017). 

2.2.2 Disease overview 

Diabetes mellitus, commonly known as diabetes, is a chronic metabolic health condition 

caused by elevated levels of blood glucose, also referred to as hyperglycaemia or high blood 

sugar (Arora et al., 2022; Sifunda et al., 2023). When patients with DM are left untreated, or 

ineffectively treated, the disease can lead to acute complications such as HHS and DKA 

(Trujilo & Haines, 2023). Moreover, a continuous and chronic state of hyperglycaemia places 

patients at risk of vascular and neuronal damage, consequently leading to micro- and 

macrovascular complications (Cho et al., 2018). These complications ultimately affect 

multiple body systems and organs such as the heart, kidneys, blood vessels, and nerves. 

Diabetes can be classified into different categories, with the two main categories being type 1 

and type 2 DM. Type 1 diabetes mellitus (T1DM) is the inadequate or absent production of 

insulin by the pancreas (Sifunda et al., 2023). This is mostly a result of autoimmune 

destruction of insulin-producing ß-cells within the pancreas. Type 1 diabetes is seen in 

approximately 8.0% of patients with DM (Sifunda et al., 2023). On the other hand, T2DM 

occurs due to the ineffective utilisation of insulin due to varying degrees of ß-cell dysfunction 

(Sifunda et al., 2023). This ineffective utilisation leads to insulin resistance in the body and 

occurs in approximately 90.0% of patients with DM (Trujilo & Haines, 2023). 
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2.2.3 Implications of the disease 

2.2.3.1 Socioeconomical consequences 

The estimated global cost of DM reached USD 1.015 trillion in 2024 (IDF, 2025). Notably, 

one in every four healthcare dollars in the United States are spent on DM-related care (Marvin 

& Powe, 2023). On average, individuals with DM incur medical expenses that are more than 

double of those without the condition (Marvin & Powe, 2023). 

Furthermore, Africa recorded a total DM-related health expenditure of USD 9.93 billion in 

2024 among adults aged 20 to 79 years (IDF, 2025). That same year, South Africa had the 

highest total DM-related expenditure in Africa for adults aged 20 to 79, amounting to USD 

4.59 billion and the third highest DM-related health expenditure per adult in Africa at USD 1 

978.90 (IDF, 2025). 

2.2.3.2 Clinical complications 

Poor glycaemic control, especially increased blood glucose levels, even those that fall below 

the diagnostic threshold for DM, have been found to correlate with an increased long-term risk 

of macrovascular complications such as cardiovascular events (Alkhatieb et al., 2023; Ceriello, 

2004; Russell et al., 2016). This connection is not limited to fasting plasma glucose (FPG) 

levels but also includes other indicators of glucose regulation, such as postprandial plasma 

glucose (PPG) levels and long-term markers like glycated haemoglobin A1c (HbA1c) (Russell 

et al., 2016). Hyperglycaemia further contribute to endothelial damage, with postprandial 

glycaemic fluctuations exacerbating inflammation (Ceriello, 2004). Additionally, 

microvascular complications such as retinopathy, neuropathy, and nephropathy are common 

with poor glucose management (Alkhatieb et al., 2023). 

These severe and potentially fatal complications of DM can largely be avoided through 

adequate understanding of the condition, awareness of its risks, adherence to a healthy lifestyle 

and diet, appropriate medication management, and most importantly, consistent monitoring of 

blood glucose levels (Alkhatieb et al., 2023). 

2.2.4 Advancements in disease monitoring 

Over the past decade, technological advancements have significantly transformed DM care 

(Flanagan et al., 2022). Wearable technology is becoming increasingly prevalent among 

individuals with DM, especially those with T1DM. The two primary types of these wearable 

devices used in DM management are continuous glucose monitoring (CGM) systems and 

insulin pumps, also known as continuous subcutaneous insulin infusions (CSIIs). Strong 
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evidence supports the benefits of these devices, including better glycaemic control, fewer 

episodes of hypoglycaemia, and enhanced quality of life (Flanagan et al., 2022; Rodbard, 

2017). 

Continuous glucose monitoring devices measure interstitial glucose levels and transmit data to 

a reader or smartphone application (Flanagan et al., 2022). Whereas CSIIs deliver a continuous 

basal infusion of short-acting insulin, with adjustable hourly rates and mealtime boluses of the 

same insulin, through a catheter and subcutaneous cannula (Flanagan et al., 2022). These 

devices can be used by individuals with T1DM as well as those who have T2DM with insulin 

deficiency. 

Although available for over two decades, recent improvements in these devices’ accuracy, 

dependability, and user-friendliness have increased uptake (Flanagan et al., 2022). Patients 

receive training for outpatient use of this technology, while guidance for hospitalisation is 

limited due to the assumption that HCPs are adequately equipped to manage inpatient DM 

appropriately (Flanagan et al., 2022). Consequently, both CGMs and CSIIs are primarily 

intended for outpatient use (Flanagan et al., 2022). Although guidelines have been established 

for the use of these technologies in hospital settings for the perioperative period, HCPs are not 

always adequately trained or equipped to manage DM using these devices. This gap in 

knowledge leads to the discontinuation of these devices during hospital stays and disruption of 

patients’ usual treatment regimens (Flanagan et al., 2022). If safely managed in hospitals, 

however, CGMs and CSIIs could help maintain glucose levels similarly to those achieved at 

home in patients with stable glucose management before hospitalisation (Flanagan et al., 2022). 

 

2.3 Hospitalised patients with diabetes mellitus 

2.3.1 Hospitalisation patterns in patients with diabetes mellitus 

Individuals with known DM, undiagnosed DM and pre-DM have a two-to-six-fold higher risk 

of all-cause hospitalisation, with longer hospital stays, compared to individuals without DM 

and with normal HbA1c levels (Rani et al., 2022; Schneider et al., 2016). This increased risk 

is largely due to the association of DM with various other chronic non-communicable diseases, 

including cerebrovascular, cardiovascular, peripheral vascular, and renal conditions (Rani et 

al., 2022). Additionally, individuals with DM are more susceptible to infections. Consequently, 

they experience higher healthcare usage, more frequent unplanned hospital admissions and 
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increased rates of premature morbidity and mortality (Rani et al., 2022). Moreover, individuals 

with DM face a significantly greater risk of hospital readmission within 30 days of discharge 

compared to those without DM (A. A. Khan et al., 2020). 

In the United States, the proportion of hospitalised adult patients with any listed DM code 

increased from 17.1% in 2000 to 27.3% in 2018 (Zhang et al., 2022). Furthermore, a 

retrospective population-based cohort study in England reported that amongst 97 689 patients 

with T2DM, approximately 60.0% had at least one hospitalisation during the four-year study 

period from 2006 to 2010 (Khalid et al., 2014). All-cause hospitalisation seen during the study 

was 33.9 per 100 patient-years (pt-yrs); non-DM-related admissions, 29.1 per 100 pt-yrs; DM-

related admissions, 18.8 per 100 pt-yrs and admissions due to hypoglycaemia, 0.3 per 100 pt-

yrs (Khalid et al., 2014). 

2.3.2 Resource restraints influencing inpatient diabetes mellitus care 

Challenges in resource limited settings, such as Africa, differ significantly from those in high-

income countries. In some cases, even the most basic level of care for individuals with DM is 

unavailable (Mbanya & Ramiaya, 2006). Contributing factors to the high DM-related mortality 

rates in these settings include a shortage of adequately trained HCPs, limited access to 

affordable medications, and delays in patients seeking medical attention (Fekadu et al., 2019).  

Broader issues in DM management include challenges in timely diagnosis, insufficient medical 

care, limited availability of medications, inadequate patient education, poor dietary guidance, 

lack of outcome monitoring, and the poor management of related infections (Fekadu et al., 

2019). Additional obstacles specific in the African context include poor patient adherence to 

treatment, brief consultation times, inadequate evaluation for DM-related complications, 

insufficient infrastructure, poor record-keeping systems, and an unequal distribution of 

healthcare facilities (Fekadu et al., 2019). A lack of available health services is also noted as a 

contributing factor to poor glycaemic control (Fekadu et al., 2019). 

 

2.4 Assessing diabetes mellitus care in hospitals 

Variations in the quality of DM care across hospitals are inevitable. However, these disparities 

can be minimised by establishing national guidelines that standardise key aspects of inpatient 

DM management (Flanagan et al., 2022). To ensure consistent care, individual hospitals must 
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be able to evaluate their practices against these standards and benchmark their performance at 

a national level. The following two initiatives demonstrate how continuous follow-up and 

monitoring can add value to these efforts. 

In England and Wales, a national audit of inpatient DM care, known as the National Diabetes 

Inpatient Audit (NaDIA), was established in 2010 (Wales, 2019). This annual bedside 

assessment provides a paper-based snapshot of DM management and is conducted during a 

designated week each September. The audit examines various aspects of care, including 

medication errors, inappropriate insulin infusion usage, and DM-related complications such as 

in-hospital hypoglycaemia, hospital-acquired DKA, and foot lesions. As part of the process, 

healthcare teams review the medical records, prescriptions, and observation charts of all 

hospitalised patients with DM. The collected data is then submitted to the National Health 

Service (NHS) Digital for analysis and inclusion in a national report (Wales, 2019). 

The results from the initial NaDIA highlighted substantial deficiencies in DM care, including 

high rates of hypoglycaemia and DKA (Flanagan et al., 2022). In subsequent years, continued 

audits have provided a national perspective on year-over-year improvements while allowing 

healthcare teams to benchmark their hospital's performance against others and their own 

historical data. Over the past decade, this ongoing evaluation has led to significant reductions 

in errors relating to medication, hypoglycaemic episodes in hospital, and hospital-acquired foot 

lesions. Additionally, the annual audit fosters collaboration among DM teams, encouraging 

discussions on hospital-specific challenges that require attention. Importantly, it also raises 

awareness of inpatient DM care among HCPs and hospital leadership, further promoting 

improvements in patient management (Flanagan et al., 2022). 

Another initiative is the Getting It Right First Time (GIRFT) programme in England which 

plays a significant role in enhancing inpatient DM care (Rayman & Kar, 2020). As part of the 

programme, hospitals across the country are assessed to evaluate their DM services, which has 

substantially led to improvements in staffing and the integration of advanced technologies in 

patient management (Flanagan et al., 2022). Over time, this initiative has contributed to the 

widespread availability of web-linked glucose meters, making these devices accessible in over 

90.0% of healthcare facilities (Flanagan et al., 2022). Additionally, every hospital now has an 

inpatient DM specialist nurse, a remarkable improvement from 2010, when 30.0% of hospitals 

lacked this essential resource (Flanagan et al., 2022). 
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2.5 In-hospital glycaemic control 

2.5.1 Hyperglycaemia in hospitalised patients 

Hyperglycaemia in hospital does not only occur in patients with DM (Momesso et al., 2018). 

A patient in hospital presenting with hyperglycaemia can be classified into one of three 

categories (SEMDSA, 2017). The first is if the patient has a known history of DM and it has 

been documented before admission. The second is if the patient has DM but is undiagnosed at 

the time of admission and requires standard diagnostic criteria after hospitalisation. The third 

is defined as hospital-related hyperglycaemia, also known as stress hyperglycaemia, where 

hyperglycaemia occurs during the hospitalisation period with acute illness, but blood glucose 

levels revert to normal after hospital discharge or disease resolution (Ena et al., 2023; Momesso 

et al., 2018; SEMDSA, 2017). The latter patients have no history of DM diagnosis and normal 

HbA1c levels (National Department of Health [NDoH], 2019). This phenomenon significantly 

impacts glycaemic control and occurs due to various physiological as well as lifestyle changes 

while in hospital (A. A. Khan et al., 2020). This can include elevated circulatory counter-

regulatory hormones in response to the physiological stress of illness, altered meal schedules, 

and decreased physical activity (A. A. Khan et al., 2020; Momesso et al., 2018). 

The categorisation of hyperglycaemia in hospital does not have a fundamental impact on 

management principles for inpatients but is important when the patient is discharged 

(SEMDSA, 2017). Depending on the classification of hyperglycaemia, the decision should be 

made if the patient requires further treatment after hospitalisation, and if so, what it will consist 

of (SEMDSA, 2017). 

2.5.2 Glycaemic targets for non-critically ill hospitalised patients 

Glycaemic targets for hospitalised patients with DM or hospital-related hyperglycaemia vary 

across clinical guidelines, professional societies, and healthcare systems globally (Table 2.1). 

These targets are not only influenced by national or institutional protocols but also by patient-

specific factors such as age, comorbidities, and the severity of disease progression. As a result, 

glycaemic goals are often individualised to balance the risks of hypoglycaemia and poor 

glycaemic control. 

2.5.2.1 American Diabetes Association 

According to the American Diabetes Association (ADA), a glycaemic target of 5.6-

10.0mmol/L is recommended for non-critically ill hospitalised patients (level B 

recommendation) (American Diabetes Association [ADA], 2025). This target is recommended 

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



14 

 

irrespective of whether the hyperglycaemia is related to DM, newly diagnosed DM, or stress 

hyperglycaemia (ADA, 2025). There are however exceptions for those that are terminally ill 

and have a shorter life expectancy, are on dialysis or have advanced kidney failure, or have a 

high risk for hypoglycaemia. Blood glucose levels in these patients can be extended to an upper 

target range of 13.9mmol/L (ADA, 2025). Less stringent glycaemic goals have shown to reduce 

the risk of hypo- and hyperglycaemia in these patients (ADA, 2025). 

2.5.2.2 Society for Endocrinology, Metabolism and Diabetes of South Africa 

The Society for Endocrinology, Metabolism and Diabetes of South Africa (SEMDSA) 

guidelines recommend a FPG, also referred to as pre-prandial blood glucose, target of less than 

8.0mmol/L (SEMDSA, 2017). In addition, the guidelines recommend that PPG or random 

blood glucose should be less than 10.0mmol/L. (SEMDSA, 2017). For patients with previously 

well controlled blood glucose, more stringent targets may be applied if glycaemic control can 

be achieved safely in these patients without the risk of hypoglycaemia (SEMDSA, 2017). 

Aggressive glucose control (Lundholm & Morey-Vargas, 2023), over-treatment with anti-

hyperglycaemic medication, or a drastic decrease in nutritional intake can give rise to 

hypoglycaemia, where patients’ blood glucose levels decrease below the normal range, putting 

them at risk for hypoglycaemic coma and increased risk for mortality (Trujilo & Haines, 2023). 

The classification of hypoglycaemia according to the SEMDSA guidelines are divided into 

three categories. A blood glucose level between 3.0mmol/L and 3.8mmol/L is considered level 

1 hypoglycaemia (SEMDSA, 2017). When blood glucose levels lower further to <3.0mmol/L, 

it is considered level 2 hypoglycaemia (SEMDSA, 2017). This is typically when neurological 

signs and symptoms become prevalent. Lastly, level 3 hypoglycaemia is when the patient 

experiences an event of altered mental status and/or physical functioning that requires 

assistance from another individual for recovery (SEMDSA, 2017). These hypoglycaemic 

classifications are also supported by the ADA (ADA, 2025). 

2.5.2.3 National Department of Health South Africa 

Through the National Department of Health (NDoH), the National Drug Policy (NDP) 

established the Essential Medicines List (EML), guided by the Standard Treatment Guidelines 

(STGs) (Govender et al., 2021). The STGs provide evidence-based recommendations for 

managing priority health conditions, while the EML identifies a core selection of safe, 

effective, and affordable medicines that should be reliably available (Govender et al., 2021; 

NDoH, 2024). Together, the STGs and EML support rational prescribing, non-pharmaceutical 
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interventions, enhance cost saving through supplier competition and streamlined procurement, 

and ultimately improve access to essential medicines (Govender et al., 2021). While primarily 

implemented in the public health sector, including the study facility, the use of the STGs and 

EML has also been promoted in the private sector to standardise care, facilitate monitoring, 

and strengthen procurement and inventory control (Govender et al., 2021). 

The NDoH’s STGs and EML for South Africa Hospital Level Adults recommend a target FPG 

range of 4.0-7.0mmol/L for all non-critically ill hospitalised individuals with DM, which aligns 

with the SEMDSA guidelines (NDoH, 2024). However, target ranges for PPG differ from the 

SEMDSA guidelines and are divided into three categories. The target blood glucose range for 

PPG in younger, low-risk individuals, those newly diagnosed with DM, or those without 

cardiovascular disease, is 4.4-7.8mmol/L (NDoH, 2024). In elderly or high-risk patients, the 

recommendation for PPG is increased to a target blood glucose of <12mmol/L, above which it 

is considered hyperglycaemia (NDoH, 2024). Lastly, for the remaining patient population, 

which accounts for the majority of hospitalised patients, the target PPG is set at 5.0-

10.0mmol/L (NDoH, 2024). 

Table 2.1 summarises the recommended glycaemic targets for non-critically ill hospitalised 

patients as outlined by various guidelines and committees. 

Table 2.1: Glycaemic targets for non-critically ill hospitalised patients 
(ADA, 2025; NDoH, 2024; SEMDSA, 2017) 

Guideline Target FPG Target PPG 

ADA Diabetes Care in 

the Hospital: Standards 

of Care in Diabetes 

5.6-10.0mmol/L 5.6-10.0mmol/L 

(Increased to 13.9mmol/L in terminally ill patients, those with shorter life 

expectancy, patients on dialysis or with advanced kidney failure, and those at 

high risk for hypoglycaemia) 

SEMDSA Guidelines for 

the Management of 

T2DM 

<8.0mmol/L <10.0mmol/L 

(More stringent targets may be applied if glycaemic control can be achieved 

safely without the risk of hypoglycaemia) 

NDoH STGs and EML 

for South Africa Hospital 

Level Adults 

4.0-7.0mmol/L 

• Younger, low-risk individuals; 

newly diagnosed DM; those without 

cardiovascular disease: 

4.4-7.8mmol/L 

• Majority of hospitalised patients: 

5.0-10.0mmol/L 

• Elderly or high-risk patients: 

<12mmol/L 
Abbreviations: ADA – American Diabetes Association; DM – Diabetes Mellitus; EML – Essential Medicine List; FPG – Fasting 

Plasma Glucose; NDoH – National Department of Health; PPG – Postprandial Plasma Glucose; SEMDSA – Society for Endocrinology, 
Metabolism and Diabetes of South Africa; STGs – Standard Treatment Guidelines; T2DM – Type 2 Diabetes Mellitus 
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2.5.3 Glycaemic targets for critically ill hospitalised patients 

In critically ill hospitalised patients, hyperglycaemia is recognised by the NDoH South Africa 

when blood glucose concentrations exceed 11.0mmol/L (NDoH, 2020). Therefore, blood 

glucose levels should be maintained between 6.0mmol/L and 10.0mmol/L (NDoH, 2020). 

Furthermore, the NDoH South Africa defines hypoglycaemia in critically ill patients as a blood 

glucose level below 4.0mmol/L (NDoH, 2020). 

According to the ADA, a glycaemic goal of 7.8-10.0mmol/L is recommended for critically ill 

hospitalised patients for which anti-hyperglycaemic therapy has been initiated (level A 

recommendation) (ADA, 2025). However, glycaemic targets may be more stringent (6.1-

7.8mmol/L) in selected patients such as those undergoing cardiac surgery, if it can be achieved 

without significant hypoglycaemia (ADA, 2025). 

2.5.4 Clinical consequences of dysglycaemia 

Numerous studies demonstrate an association between both hypo- and hyperglycaemia and 

adverse patient outcomes (Kopanz et al., 2021; Momesso et al., 2018). Regardless of the 

underlying cause, poorly controlled blood glucose levels have been shown to prolong hospital 

stays, increase healthcare costs, delay wound healing, and impair recovery from infections (A. 

A. Khan et al., 2020; Umpierrez et al., 2002). Persistent hyperglycaemia also contributes to 

harmful pathological processes such as oxidative stress, the accumulation of advanced 

glycation end-products, and ongoing low-grade inflammation which all exacerbate vascular 

complications (Ahmed et al., 2025). Furthermore, hyperglycaemia amplifies the pro-

inflammatory response and fosters a pro-thrombotic state, worsening outcomes in already life-

threatening conditions such as community-acquired pneumonia, myocardial infarction, stroke, 

and congestive heart failure (Duggan et al., 2023; Sadhu et al., 2021). 

In-hospital hyperglycaemia specifically is an independent predictor of increased morbidity and 

mortality (A. A. Khan et al., 2020; Momesso et al., 2018; Umpierrez et al., 2002) and is 

associated with increased postoperative infection rates and more frequent intensive care unit 

(ICU) admissions, irrespective of whether the patient has pre-existing DM (Sadhu et al., 2021; 

Zheng et al., 2025). Moreover, it has been associated with hospital-related complications in 

surgical patients, including renal failure and infections (Sadhu et al., 2021). 

A major challenge in the management of hyperglycaemia is the risk of hypoglycaemia, which 

is also a significant contributor to poor clinical outcomes (A. A. Khan et al., 2020; Umpierrez 
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et al., 2002). Hypoglycaemia is associated with serious complications such as impaired 

consciousness, seizures, and cardiac arrhythmias (A. A. Khan et al., 2020). Admissions due to 

hypoglycaemia have been linked to a 2.6% short-term mortality rate (Cruz, 2020). 

Furthermore, hypoglycaemia is associated with in-hospital falls, and recurrent episodes 

increase the risk for stroke (Cruz, 2020). Severe hypoglycaemia is further linked to acute 

coronary syndrome and longer hospital stays (Cruz, 2020). 

A large retrospective study investigating the prevalence and cost of severe hypoglycaemia-

related hospitalisation in patients with T1DM reported that 4.2% of patients experienced at 

least one severe hypoglycaemia-related hospital admission (Liu et al., 2018a). Similarly, a 

study on the prevalence and cost of severe hypoglycaemia-related hospitalisation in patients 

with T2DM found that 1.1% of patients treated with basal insulin and 3.2% of those treated 

with basal-bolus insulin required hospitalisation due to severe hypoglycaemia (Liu et al., 

2018b). 

Risk factors for hypoglycaemia include poor coordination between blood glucose monitoring, 

insulin administration, and meal consumption (Cruz, 2020). In addition, frequent insulin 

administration or stacking of insulin action, failure to adjust for changes in eating status (e.g., 

nil per os [NPO]), and the use of correctional insulin overnight also place patients at risk for 

hypoglycaemia (Cruz, 2020). 

Therefore, maintaining glycaemic control and preventing hypo- and hyperglycaemic episodes, 

in patients with and without DM, is essential to improve clinical outcomes and reduce 

complications during hospitalisation (Momesso et al., 2018). Consequently, optimal glycaemic 

management should reduce morbidity, mortality, and the economic burden of hospitalisation 

for affected patients (A. A. Khan et al., 2020; Kim, 2007). 

Lastly, hospitalisation is often associated with deterioration of glucose control in patients with 

and without DM as the stress of illness in combination with poor appetite complicate glycaemic 

control (Flanagan et al., 2022). Short hospital stays should therefore be promoted, and patients 

should be effectively transitioned out of the hospital upon discharge to prevent acute 

complications and readmissions (Flanagan et al., 2022). 

2.5.5 Importance of blood glucose monitoring 

A key component of effective blood glucose management is regular blood glucose monitoring, 

tailored to each patient’s individual needs, which guides treatment decisions and helps to 
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maintain optimal glycaemic control (Marvin & Powe, 2023). Ultimately, it improves health 

outcomes and the quality of life in individuals with and without DM. 

Monitoring of blood glucose levels aids in the detection of both hypo- and hyperglycaemia and 

subsequently prevents related complications (SEMDSA, 2017). Since up to 44.0% of 

hypoglycaemic episodes can present asymptomatically, particularly in patients with lower 

HbA1c values and in older adults, regular monitoring for hypoglycaemia identification is 

especially critical (Cruz, 2020). This underscores the need for accurate and frequent blood 

glucose measurements, as inappropriate insulin titration based on incorrect values can cause 

significant patient harm. 

Moreover, regular blood glucose testing has shown to reduce micro- and macrovascular 

complications resulting from hyperglycaemia through improving glycaemic control (Alkhatieb 

et al., 2023). In the hospital setting, various HCPs rely on blood glucose monitoring records to 

track patient progress in disease management, interpret glucose trends, and coordinate care 

effectively (Kopanz et al., 2021). In patients with DM, regular glucose monitoring is required 

to assess response to anti-hyperglycaemic therapy and guide medication changes, especially 

insulin therapy (Kopanz et al., 2021). 

2.5.6 Approach to monitoring inpatient blood glucose levels 

Capillary blood sampling from the fingertip at the bedside using point-of-care (POC) blood 

glucose testing, remains the standard method for monitoring blood glucose levels in 

hospitalised patients (ADA, 2025; Dai et al., 2024; Umpierrez et al., 2002). This involves 

pricking the fingertip to collect a drop of blood, which is then placed on a test strip and inserted 

into a glucometer for measurement (Marvin & Powe, 2023). Point-of-care testing (POCT) is 

particularly helpful where CGM is not available. However, despite its efficacy, this method is 

not considered as precise or accurate as laboratory glucose measurement (ADA, 2025). Reason 

being, it is subject to artifacts due to oedema, medications, anaemia or erythrocytes, and 

perfusion (ADA, 2025). Furthermore, POC glucose monitoring is invasive and often painful, 

especially with frequent testing, which may impact patient satisfaction and adherence (Dai et 

al., 2024). 

Blood glucose monitoring should ideally be aligned with a patient’s nutritional intake with 

testing performed immediately before meals (ADA, 2025; Van Zyl & Rheeder, 2009). For 

patients consuming regular meals, blood glucose levels should be tested before each meal and 
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at bedtime (ADA, 2025; Umpierrez et al., 2012; Van Zyl & Rheeder, 2009). In contrast, for 

patients who are NPO or receiving continuous enteral or parenteral nutrition, a glucose 

measurement should be taken every four to six hours (ADA, 2025; SEMDSA, 2017; Umpierrez 

et al., 2002; Van Zyl & Rheeder, 2009). Additionally, monitoring should align with a patient’s 

medication schedule, dependent on whether they are receiving insulin or oral anti-

hyperglycaemic agents, to further ensure effective glycaemic control (Van Zyl & Rheeder, 

2009). 

In the end, the frequency and timing of monitoring should still be individualised. For example, 

patients on intensified insulin regimens, such as intravenous insulin infusion, require blood 

glucose testing every 30 minutes to two hours (ADA, 2025; SEMDSA, 2017). To assist with 

insulin dose adjustments in these patients, 2-hour postprandial monitoring is also recommended 

(ADA, 2018; SEMDSA, 2017). If nocturnal hypoglycaemia is a concern, the patient’s blood 

glucose should be measured at 2a.m. as well (SEMDSA, 2017). Furthermore, in critical care 

patients with hypoglycaemia, blood glucose should be measured every 15 minutes (NDoH, 

2020). 

If a POC glucose result does not correlate with the clinical status of the patient, a repeat test 

should be done to confirm the reading (ADA, 2025). If the second reading is similar to the first, 

a laboratory glucose test should be performed. This is particularly important for the recognition 

of asymptomatic hypoglycaemic events (ADA, 2025). 

2.5.7 Long-term glycaemic monitoring for patients with diabetes mellitus 

Glycaemic control in the hospital is critical, and HbA1c can be effectively used to assess the 

extent of long-term glycaemic control in newly admitted hospitalised patients (ElSayed et al., 

2023). This parameter’s clinical utility, however, is largely limited to individuals with DM and 

reflects the average plasma glucose levels over the preceding two to three months (Lupu et al., 

2022; Sherwani et al., 2016). It serves as a valuable marker for predicting DM and monitoring 

DM disease progression and management, especially in T2DM (Lupu et al., 2022; Sherwani et 

al., 2016). Additionally, it aids in assessing the risk of DM-related complications and both the 

WHO and ADA recommend HbA1c as diagnostic criterion for DM (Lupu et al., 2022). 

It is recommended by the ADA that an HbA1c test should be performed for all patients admitted 

to the hospital with DM or hyperglycaemic (with a random blood glucose >7.8mmol/L) who 

have not had an HbA1c test performed within the three months prior to admission (level B 
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recommendation) (ADA, 2025). For the South African public healthcare sector, the NDoH’s 

STGs and EML Hospital Level Adults recommend an HbA1c measurement every six months 

in patients with DM who are meeting their treatment goals and three monthly in those whose 

glycaemic control is sub-optimal or whose therapy has been changed (NDoH, 2019). In the 

case of the latter, the HbA1c should be monitored until there is glycaemic control, and active 

clinical management should be implemented to achieve this (NDoH, 2019). 

In patients with hyperglycaemia, without a prior DM diagnosis, an elevated HbA1c suggests 

undiagnosed DM, while a normal HbA1c is more indicative of hospital-related hyperglycaemia 

(SEMDSA, 2017). These patients with elevated HbA1c levels during hospitalisation are likely 

to require anti-hyperglycaemic therapy after hospital discharge, along with appropriate follow-

up to confirm DM diagnosis (SEMDSA, 2017). In contrast, those with transient 

hyperglycaemia and normal HbA1c levels typically experience resolution of elevated glucose 

levels once the acute illness has resolved or following hospital discharge (SEMDSA, 2017). 

For newly diagnosed patients in good health, an HbA1c of <6.5% is recommended, as this also 

helps prevent complications such as retinopathy and nephropathy (NDoH, 2024; SEMDSA, 

2017). For most patients, the goal is an HbA1c of <7.0% to reduce the risk of microvascular 

complications (NDoH, 2024; SEMDSA, 2017). In elderly patients, those with a poor prognosis, 

hypoglycaemic unawareness, or a high risk of adverse events, the target may be relaxed to 

<7.5% according to the NDoH’s STGs and EML Hospital Level Adults (NDoH, 2024). 

Moreover, the SEMDSA guidelines suggest that the target may be further individualised to 

between 7.1% and 8.5% in such cases (SEMDSA, 2017). 

2.5.8 Initiatives for improved glycaemic control 

A survey of registered nurses (RNs), combined with a physician chart review from 2016 to 

2017, aimed to identify risk factors for hypoglycaemia (Sinha Gregory et al., 2018). The results 

were then used to develop a hypoglycaemia root cause survey tool within patients’ electronic 

medical records (Sinha Gregory et al., 2018). After insulin use and alterations in nutrition were 

identified as the two main causes of hypoglycaemia, a targeted educational intervention on safe 

and effective insulin dosing was implemented. This intervention resulted in a reduction of 

hypoglycaemic events from 2.3% to 1.5% and in hyperglycaemic events from 38.3% to 32.8% 

(Sinha Gregory et al., 2018). 
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Similarly, a quality improvement project in Pittsburgh aimed to reduce hospital-wide critical 

hypoglycaemia (Szelc & Nicolaus, 2018). Several process changes were introduced. First, the 

timing of the evening snack was adjusted. It has previously been scheduled directly after 

dinner, which elevated capillary blood glucose levels at bedtime, leading to higher doses of 

correctional insulin and increased hypoglycaemic events. Second, the lag time between blood 

glucose measurements, insulin administration, and meals was reduced. Previously, blood 

glucose was often checked one to two hours before insulin was administered. This was 

corrected by reinforcing that blood glucose should be measured within 30 minutes prior to 

meals and bedtime snacks, and that insulin should be administered with meals rather than one 

to two hours in advance. Finally, meal delivery times were standardised to ensure alignment 

between blood glucose measurement and insulin administration. As a result of these changes, 

the insulin coverage error rate decreased from 2.6% to 1.6% over the three-year project period. 

In addition, the percentage of insulin doses given within 60 minutes of blood glucose 

measurement increased from 77.6% to 80.8%, and critical hypoglycaemic events decreased by 

20.0% (Szelc & Nicolaus, 2018). 

These examples highlight the value of proactive approaches to glycaemic management rather 

than reactive strategies triggered only after dysglycaemia has occurred. 

 

2.6 Factors influencing glycaemic control in-hospital 

Various factors influence glycaemic control in the hospital setting. These factors can be 

healthcare system-, patient-, or HCP-related (Kamuhabwa & Charles, 2014). Contributing 

factors include, but are not limited to, medications and therapies that alter insulin sensitivity, 

therapeutic inertia, nutrition, predetermined mealtimes in hospital, and sedentary behaviour 

(Rizkalla et al., 2004; SEMDSA, 2017; White & Pillay, 2024). Additional reasons for poor 

glycaemic control could be attributed to the variation in knowledge of HCPs on glycaemic 

monitoring and control, health services available, financial position of the patients, and the 

scarcity of guidelines to address glycaemic control (Fekadu et al., 2019; Van Zyl & Rheeder, 

2009). 

2.6.1 Therapeutic inertia 

Therapeutic inertia is defined as the underuse of effective therapies despite clinical indications 

and evidence showing the benefit thereof (Karam et al., 2020; White & Pillay, 2024) and 
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includes the reluctance of HCPs to initiate or intensify therapy appropriately when therapeutic 

goals are not met (Lebeau et al., 2014). It is a common phenomenon in the management of 

patients with DM, affecting the care of approximately 30.0-50.0% of people living with T2DM 

(Blonde et al., 2017) and impairs the ability to reach and maintain glycaemic targets in these 

patients (Karam et al., 2020). 

Research conducted in the United Kingdom investigated factors contributing to poor glycaemic 

control in patients with T2DM and HbA1c levels of 10.0% or higher (H. Khan et al., 2011). Of 

the 128 participants assessed, 12.5% had inadequate insulin adjustment identified as the reason 

for poor glycaemic control, while 7.8% of participants’ poor control were attributed to 

insufficient titration of oral anti-hyperglycaemic medication (H. Khan et al., 2011). 

Subsequently, patients experiencing therapeutic inertia have an increased risk of DM-related 

complications (Karam et al., 2020). It is, however, important to differentiate between 

therapeutic inertia and scenarios where a deliberate decision was taken by the HCP to pursue 

less stringent targets based on individual patient factors and considerations (Blonde et al., 

2017). Such decisions have been attributed to physicians’ willingness to tolerate periods of 

‘mild’ hyperglycaemia and to their reduced expectations for patients receiving intensified 

treatment (Blonde et al., 2017). 

2.6.2 Inadequate inpatient blood glucose monitoring 

Monitoring of blood glucose levels is the most important aspect of managing DM (U.S. CDC, 

2024b). Glycaemic monitoring does not only help guide treatment decisions but also helps 

identify factors causing glycaemic variability to ultimately improve glycaemic control (U.S. 

CDC, 2024b). Regular monitoring is, however, not only for individuals with DM but also for 

those at risk of or experiencing hypo- or hyperglycaemic episodes, as variations can lead to 

serious complications and increased mortality in all patients (Ahmed et al., 2025; Alkhatieb et 

al., 2023). 

An audit of clinical records from 164 adult patients with DM at a large secondary hospital in 

Gauteng, South Africa, evaluated current practices in DM care and glycaemic control during 

hospitalisation (Van Zyl & Rheeder, 2009). The audit revealed significant inconsistencies in 

blood glucose monitoring, with 60.8% of patients having their blood glucose levels checked 

sporadically (Van Zyl & Rheeder, 2009). Consequently, only about one-third of patients 

received regular blood glucose monitoring every four or six hours. Notably, only 2.0% of these 
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readings aligned with meal consumption (Van Zyl & Rheeder, 2009). As a result, the study 

found that treatment was considered appropriate in only 19.5% of the included cases, while 

67.1% received inappropriate treatment, and 13.4% of participants had insufficient 

documentation to determine appropriateness (Van Zyl & Rheeder, 2009). Furthermore, 29.2% 

of participants experienced at least one hypoglycaemic event during hospitalisation, although 

hypoglycaemia was not the reason for admission. Lastly, glycaemic control, defined as all 

blood glucose measurements within the recommended range of 3.5-10mmol/L over a 24-hour 

period, was achieved in less than half (40.9%) of the patients (Van Zyl & Rheeder, 2009). 

2.6.3 Medication-induced loss of glycaemic control 

Several medications not used for the treatment of DM have been shown to disrupt glucose 

homeostasis, either by increasing or decreasing blood glucose levels (Jain & Lai, 2024). These 

include, but are not limited to, glucocorticoids, antipsychotics, thiazides, statins, antineoplastic 

agents, and ß-blockers. When hyperglycaemia due to these agents is appropriately monitored 

treatment can be continued. If not, the continued use of these medications without appropriate 

management may cause micro- and macrovascular complications (Jain & Lai, 2024). 

Ultimately, some of these medications can also lead to medication-induced DM. 

One of the most well-documented examples are glucocorticoids which are widely recognised 

for their potential to induce hyperglycaemia, even in individuals without a prior diagnosis of 

DM (Jain & Lai, 2024; Rehman et al., 2011). The risk is dose- and duration-dependent, with 

PPG levels most affected, while FPG may remain within normal range or show only mild 

elevation (Rehman et al., 2011). 

The only class of antibiotics strongly associated with dysglycaemia is the fluoroquinolone class 

(Rehman et al., 2011). Among these, gatifloxacin is most strongly associated with causing 

hypo- and hyperglycaemic events (Jain & Lai, 2024). Furthermore, levofloxacin appears to 

carry a lower risk in causing hyperglycaemia and does not cause hypoglycaemia (Jain & Lai, 

2024; Rehman et al., 2011). It has also been shown that antibiotics with a narrow spectrum 

have a higher DM risk (Jain & Lai, 2024). 

Another class of medications that may influence blood glucose levels are the ß-blockers (Jain 

& Lai, 2024; Rehman et al., 2011). Propranolol, metoprolol, and atenolol have been reported 

to consistently raise FPG levels in individuals with pre-existing DM. Of these, atenolol is 

particularly concerning, as it may worsen hyperglycaemia and has been associated with new-
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onset DM, especially in individuals with abdominal obesity. Interestingly, carvedilol and 

nebivolol do not appear to have the same metabolic effects and are not linked to elevated 

glucose levels or the development of DM (Rehman et al., 2011). Lastly, ß-blockers have the 

ability to mask the early warning signs of hypoglycaemia due to their anti-adrenergic effects 

(Casiglia & Tikhonoff, 2017). By blunting symptoms such as tremors and tachycardia, ß-

blockers may prevent patients from recognising the onset of hypoglycaemia, increasing the risk 

of severe episodes (Casiglia & Tikhonoff, 2017). 

Thiazide and thiazide-like diuretics, including hydrochlorothiazide and metolazone, have also 

been associated with altered glucose levels (Jain & Lai, 2024; Rehman et al., 2011). Although 

the exact mechanism remains unclear, these diuretics are thought to worsen insulin resistance, 

impair glucose uptake, and reduce insulin secretion. Notably, hydrochlorothiazide has been 

implicated in the development of new-onset DM within as little as 9-18 weeks after starting 

therapy (Rehman et al., 2011). 

Furthermore, antineoplastic agents such as everolimus and sirolimus have been associated with 

new-onset DM and severe hyperglycaemia (Jain & Lai, 2024). Immunosuppressive agents, 

particularly calcineurin inhibitors like tacrolimus and cyclosporine used in transplant 

recipients, have also been linked to post-transplant DM (Jain & Lai, 2024; Rehman et al., 

2011). Lastly, second-generation antipsychotics, especially olanzapine and clozapine, are well 

known to increase the risk of hyperglycaemia and T2DM (Rehman et al., 2011) and may further 

exacerbate pre-existing hyperglycaemia (Jain & Lai, 2024). 

2.6.4 Nutrition 

Dietary components play a crucial role in blood glucose homeostasis and influence both the 

risk of developing T2DM and DM disease complications (Russell et al., 2016). A survey done 

with registered nurses (RNs) identified alterations in nutrition and insulin to be the two most 

frequent modifiable causes of hypoglycaemia, a finding supported by chart reviews (Sinha 

Gregory et al., 2018). In hospitalised patients, nutrient intake often changes, creating unique 

challenges that frequently require dietician support to meet dietary needs (Swift & Boucher, 

2005). Effective integration of nutritional care with metabolic control, however, depends on 

accurate documentation of blood glucose readings, medication use, dietary schedules, and 

diagnoses, without which patient management becomes difficult (Swift & Boucher, 2005). 
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The composition of foods, ranging from micro- and macronutrients to non-nutritive elements, 

can either improve or impair glycaemic control (Russell et al., 2016). Among these, 

carbohydrates are key determinants of PPG levels (Russell et al., 2016). Their impact is shaped 

by the quantity consumed, the type of carbohydrate, food structure, dietary fibre content, and 

the presence of components that influence digestion and absorption (Russell et al., 2016). 

Digestible carbohydrates, including monosaccharides (e.g., glucose and fructose), 

disaccharides (e.g., sucrose and lactose), and certain polysaccharides like starch contribute to 

the rise of PPG (Russell et al., 2016). Additionally, soluble viscous fibres (e.g., oats, legumes, 

fruits, vegetables, seeds and barley) have shown to significantly modulate this response, 

attenuating PPG and insulin response (Russell et al., 2016). Carbohydrate sources that produce 

lower and sustained blood glucose levels are therefore considered more beneficial for 

metabolic control and may help reduce cardiovascular disease risk (Russell et al., 2016). 

Supporting this, studies have shown that low glycaemic index diets are associated with a lower 

risk of hypoglycaemia (Gilbertson et al., 2001; Rizkalla et al., 2004).  

Although protein and fat content can also affect PPG responses, these effects tend to be minimal 

and carry limited relevance (Russell et al., 2016). In contrast, FPG concentrations are primarily 

determined by hepatic glucose production through gluconeogenesis and glycogenolysis with 

minimal influence from meal consumption (Russell et al., 2016). Finally, high intake of sucrose 

and fructose are discouraged in individuals with DM or impaired glucose tolerance due to their 

negative effects on insulin sensitivity, body weight, and lipid levels (Russell et al., 2016). 

When managing hospitalised patients with DM or hyperglycaemia, no universal meal plan is 

recommended. Instead, a dietician should ideally be consulted as part of the MDT to develop 

an individualised meal plan based on the factors discussed above (ADA, 2018). Overall, 

improving blood glucose regulation through targeted dietary and lifestyle interventions is not 

only essential for managing T2DM but also for preventing cardiovascular disease 

complications (Russell et al., 2016). Notably, even individuals without DM, with elevated 

blood glucose levels below the diagnostic criteria for DM, are at increased risk for 

cardiovascular complications, underscoring the importance of early preventative strategies 

(Russell et al., 2016). However, a major challenge faced by patients in resource-limited settings 

are the inability to follow physician-recommended dietary plans due to economical constraints, 

which in turn negatively impacts glycaemic control (Fekadu et al., 2019). 
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2.6.5 Barriers and challenges to optimising inpatient glycaemic control 

Achieving optimal glycaemic control in hospitalised patients are important to prevent 

complications and mortality. However, this remains challenging as various barriers influence 

glycaemic management. These barriers can be patient-, healthcare system-, or prescriber-

related (Blonde et al., 2017). 

According to Momesso et al. (2018), key obstacles are unanticipated nutritional variations, 

poor coordination of POCT with insulin administration around mealtimes, and clinical 

fluctuations that affect glucose levels. Additional factors contributing to suboptimal glycaemic 

control are medication-induced insulin resistance, inadequate therapeutic adjustments based on 

blood glucose trends, prolonged use of SSI as monotherapy, lack of individualised care, and 

systemic inefficiencies in communication and DM management knowledge (Ahmed et al., 

2025; Momesso et al., 2018). Prescribing and documentation errors are also significant 

contributors to hypo- and hyperglycaemic events, particularly in patients living with DM 

(Kopanz et al., 2021). Common issues include illegible handwriting and incorrect or omitted 

medication dosages (Kopanz et al., 2021). 

Shelton et al. (2021) investigated whether implementing hospital-wide strategies could reduce 

the incidence of inpatient hypoglycaemia and achieve cost savings. Their review identified four 

primary challenges resulting in insulin-related hypoglycaemia. These included inconsistent 

management due to the absence of a standardised hypoglycaemia protocol, outdated insulin 

infusion targets in critical care settings that led to increased hypoglycaemia risk, widespread 

reliance on SSI regimens that fail to consider factors like carbohydrate intake, and limited 

monitoring and reporting of hypoglycaemic events which hindered timely intervention 

(Shelton et al., 2021). 

Following these findings, the hospital introduced a comprehensive intervention bundle. This 

bundle comprised a standardised nurse-driven hypoglycaemia protocol integrated into the 

electronic health record, revised insulin order sets, a redesigned insulin infusion protocol 

aligned with current ADA guidelines, targeted staff education sessions, real-time 

hypoglycaemia alerts, and post-meal insulin administration to account for unpredictable food 

intake in hospitalised patients. These coordinated changes led to a substantial reduction in 

hypoglycaemic episodes, from 7.5% in January 2016 to 3.9% in September 2019 (Shelton et 

al., 2021). This study highlights the need for a multifaceted approach to effectively achieve 

inpatient glycaemic control. 
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Since glycaemic monitoring serves as a key indicator of glycaemic control, hospitals face 

significant challenges in settings where essential testing services such as POCT and HbA1c 

assessments are limited due to resource constraints, including shortages of glucometers, test 

strips, or restricted laboratory access (Fekadu et al., 2019). As a result, these healthcare 

facilities are often compelled to reduce the frequency of blood glucose monitoring. 

Furthermore, financial constraints and the high cost of certain tests frequently lead to a reliance 

on FPG measurements, rather than continuous monitoring throughout the day (Fekadu et al., 

2019). This makes it extremely difficult to accurately assess glycaemic control. Additional 

barriers within the healthcare system include inadequate coordination between primary and 

specialist care, delays in referrals, limited utilisation of medical records, and patient education 

that is not culturally tailored (Ahmed et al., 2025). Time constraints during clinic visits 

contribute to the latter, even in high-resourced settings. 

Furthermore, the growing burden of T2DM, coupled with constrained healthcare funding and 

limited resources, poses significant challenges to effective patient care (Fekadu et al., 2019). 

Insufficient staffing hampers the ability to deliver adequate DM management. Additionally, 

inadequate public awareness and a lack of accessible monitoring tools contribute to the 

increased occurrence of DM-related complications. The absence of standardised national 

treatment protocols, combined with socioeconomic barriers such as poverty and limited health 

literacy, further exacerbate these complications (Azevedo & Alla, 2008). 

2.6.6 Knowledge and perceptions of healthcare professionals 

Healthcare professionals hold varying levels of knowledge and differing perceptions regarding 

glycaemic control, which can significantly influence their adherence to protocols and treatment 

implementation (Huang et al., 2023). Blonde et al. (2017) highlighted in their study on gaps 

and barriers in T2DM management, that an excessive focus on patient-related factors often 

leads to the neglect of issues arising from the attitudes, perceptions, and behaviours of HCPs. 

For instance, delays in initiating appropriate interventions may stem from a complex interplay 

of negative factors that further worsen outcomes (Blonde et al., 2017). A better understanding 

of these determinants could inform strategies to support HCPs in providing more timely 

treatment for inadequately controlled glycaemia (Blonde et al., 2017). Therefore, assessing 

their knowledge and identifying the factors shaping their perceptions are essential to optimise 

glycaemic management. 
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Since nurses are primary caregivers who are directly and closely involved in patient care, they 

play a pivotal role in overall care delivery and glucose management (Hu & Jiang, 2024). 

Variations in nurses’ knowledge, perceptions and barriers regarding glycaemic management 

are often shaped by differences in education levels, healthcare systems and polices, and 

variable availability in resources (Hu & Jiang, 2024). With the continual advancement of DM 

therapies and the increasing integration of technology into patient care, ongoing professional 

development and training remain crucial for nursing staff. Moreover, effective DM 

management requires a holistic, multifaceted approach that addresses the complexity of the 

disease. 

A cross-sectional survey conducted by Beliard et al. (2016) revealed that HCPs had suboptimal 

knowledge of hyperglycaemia management when compared to best practice standards. Further, 

although the respondents acknowledged the importance of managing hyperglycaemia, their 

practices appeared to prioritise convenience over effectiveness (Beliard et al., 2016). 

 

2.7 Glycaemic management in hospitalised patients 

While there is currently no definitive cure for DM, the condition can often be managed and, 

in some cases, brought into remission, depending on the type of DM, disease duration, and 

severity of the disease (Marvin & Powe, 2023). Effective anti-hyperglycaemic treatment can 

slow the progression of T2DM and prevent various complications such as nephropathy, 

retinopathy, and peripheral arterial disease (Dai et al., 2024). Individuals living with DM can 

take proactive steps to manage their condition, with glycaemic control remaining a cornerstone 

of disease management, as it plays a vital role in preventing complications and limiting further 

organ damage (Alberti et al., 2007; Cho et al., 2018). 

2.7.1 Hyperglycaemia in non-critically ill patients 

While individuals with T1DM are reliant on lifelong insulin therapy, those with T2DM may be 

managed with oral agents, insulin, or a combination of both. Regarding in-hospital treatment, 

an individualised approach to glycaemic control remains the encouraged treatment approach 

by the ADA for patients with T1DM and T2DM (ADA, 2025). This approach should consider 

all factors that affect glycaemic control including home medications prior to hospitalisation, 

doses of home medications, insulin and non-insulin therapies, HbA1c levels, expected level of 

insulin resistance, DM disease duration, current glycaemic goals, and oral intake in hospital 

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



29 

 

(ADA, 2025). While it is pertinent that glycaemic targets should be individualised to optimise 

care, it is also critical that good glycaemic control is pursued promptly and with commitment 

(Blonde et al., 2017). 

Van Zyl & Rheeder (2009) therefore recommend that hospitalised, non-fasting patients with 

DM should continue their usual pre-admission prescribed anti-hyperglycaemic treatment with 

adjustments to accommodate structured mealtimes and hospital diets. This also aligns with the 

ADA’s Standard of Care in Diabetes (ADA, 2025). However, although many individuals with 

T2DM use oral agents at home, in most instances, insulin remain the preferred choice for 

managing hyperglycaemia in hospital and obtaining glycaemic control (ADA, 2025; 

SEMDSA, 2017). In these instances, scheduled subcutaneous insulin should specifically be 

used according to the ADA (ADA, 2025). This preference is due to insulin’s superior potency, 

rapid onset of action, and its ease of titration and adjustment compared to oral agents, allowing 

for more precise and effective glycaemic control during acute illness (SEMDSA, 2017). 

Consequently, patients with T2DM on oral agents at home can safely be switched to insulin 

therapy while in hospital if required (ADA, 2018; SEMDSA, 2017).  

Insulin is not only the preferred treatment of hyperglycaemia in patients with DM but also for 

those without the disease. Consequently, to obtain optimal glycaemic control in hospital, an 

insulin regimen that includes three key components are recommended for most patients (Nau 

et al., 2010; SEMDSA, 2017). The first two components are part of a basal-bolus insulin 

regimen and the third consists of correctional insulin (ADA, 2025). This regimen is considered 

the treatment of choice for non-critically ill patients with adequate intake and carries a level A 

recommendation (ADA, 2025). On the other hand, for non-critically ill hospitalised patients 

with inadequate or restricted oral intake, basal insulin or a basal plus bolus correction schedule 

is recommended (level A recommendation) (ADA, 2025). 

2.7.1.1 Basal-bolus insulin therapy 

Patients who were using insulin prior to hospital admission should, where possible, continue 

their pre-admission insulin regimen whilst in hospital (SEMDSA, 2017; Van Zyl & Rheeder, 

2009). Appropriate adjustments should however be made as required to accommodate the 

structured mealtimes and hospital diets (SEMDSA, 2017; Van Zyl & Rheeder, 2009). 

However, the ADA’ Standard of Care in Diabetes (2025) and SEMDSA Guidelines (2017) 

recommend a basal-bolus insulin regimen as the preferred and most intensive approach for 
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managing hyperglycaemia in hospitalised patients, as it effectively addresses both basal and 

prandial insulin requirements (ADA, 2018). 

The basal-bolus regimen is considered scheduled insulin and consists of two primary 

components. Basal insulin, which consists of long-acting or intermediate-acting insulin, is 

administered once daily at night to provide continuous background insulin coverage 

(SEMDSA, 2017). In contrast, bolus insulin is given before breakfast, lunch, and dinner and is 

used as prandial insulin to control postprandial blood glucose spikes resulting from caloric 

intake (ADA, 2025; SEMDSA, 2017). Subcutaneous rapid- or short-acting insulin is used for 

the bolus component of this regimen to correct or prevent hyperglycaemia (ADA, 2025). 

The patient’s response to any chosen insulin regimen should be regularly and continuously 

monitored to ensure optimal glycaemic control. Insulin doses must be carefully titrated based 

on individual glycaemic targets and the observed response to therapy (SEMDSA, 2017). 

Adjustments should be guided by bedside blood glucose measurements, with efforts focused 

on achieving effective glucose regulation while minimising the risk of hypoglycaemia 

(SEMDSA, 2017). 

2.7.1.2 Correctional insulin 

The third component of the recommended insulin regimen is correctional insulin, also referred 

to as supplemental insulin. Despite being on scheduled subcutaneous insulin, provided by the 

basal-bolus insulin therapy, some patients may still experience hyperglycaemia, often due to 

inadequate insulin coverage. In such cases, small additional doses of regular or rapid-acting 

insulin can be given as correctional insulin therapy to address elevated blood glucose levels 

(SEMDSA, 2017). 

Correctional insulin is used in conjunction with basal and prandial insulin to manage pre-meal 

hyperglycaemia (SEMDSA, 2017). It is important to emphasise that correctional insulin is not 

a substitute for scheduled insulin but is intended to support and fine-tune existing regimens 

based on pre-prandial blood glucose levels (Nau et al., 2010; SEMDSA, 2017). Correctional 

insulin should be administered based on real-time blood glucose levels to optimise glycaemic 

control (Van Zyl & Rheeder, 2009). For example, if a patient on prandial insulin still presents 

with elevated glucose levels before a meal, they should receive both their scheduled prandial 

insulin dose and an appropriate correction dose (SEMDSA, 2017). 
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Patterns in correctional insulin use can help inform adjustments to scheduled insulin regimens 

for improved glycaemic control (SEMDSA, 2017). Although correctional insulin may 

resemble a sliding scale insulin (SSI) approach, the former is intended as a minor, targeted 

modification to supplement scheduled insulin therapy, compared to traditional SSI therapy 

which is used alone (ADA, 2025; Nau et al., 2010). 

2.7.1.3 Sliding scale insulin therapy 

Sliding scale insulin therapy, which involves the sole use of rapid-acting insulin analogue or 

regular insulin without scheduled insulin, is also commonly used in hospital settings (ADA, 

2025; Korytkowski et al., 2022; Nau et al., 2010). For SSI therapy, pre-determined amounts of 

rapid-acting insulin analogue or regular insulin is administered in response to a patient’s blood 

glucose levels (Korytkowski et al., 2022). 

However, SSI therapy has been shown to be inferior to basal-bolus insulin regimens in 

achieving glycaemic control and is strongly discouraged for use in the inpatient setting (ADA, 

2018; SEMDSA, 2017). This is supported by the RABBIT 2 trial, a randomised study 

evaluating glycaemic management in non-ICU patients with T2DM (Umpierrez et al., 2007). 

The trial concluded that basal-bolus therapy is superior to SSI regimens in managing 

hyperglycaemia in non-critically ill hospitalised patients with T2DM (Umpierrez et al., 2007). 

Although prolonged use of SSI without basal insulin is strongly discouraged for most patients 

in a hospital setting, it may be used for individuals with T2DM in the non-critical care setting 

presenting with mild hyperglycaemia or patients with hospital-related hyperglycaemia (level 

A recommendation) (ADA, 2025) 

The primary limitation of SSI therapy is its reactive nature as it only treats hyperglycaemia 

after it occurs, rather than preventing it proactively, as basal-bolus regimens do (SEMDSA, 

2017). As a result, SSI has been associated with higher incidences of both hypo- and 

hyperglycaemia, making it less effective and potentially a riskier option for inpatient glycaemic 

control (SEMDSA, 2017). 

2.7.1.4 Biphasic insulin therapy 

Another commonly used insulin regimen is biphasic insulin therapy. It involves a fixed-ratio 

formulation combining short- or rapid-acting insulin with intermediate- or long-acting insulin 

(Ceriello et al., 2008; National Health Service, 2023; Xia et al., 2025). This type of insulin is 

classified as scheduled insulin and is typically administered twice daily, before breakfast and 

dinner, to target both fasting and postprandial hyperglycaemia (Rizvi, 2016). Although this 
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regimen has shown to be comparable to basal-bolus therapy for glycaemic control in 

hospitalised patients with T2DM, a randomised prospective trial in Spain concluded that 

treatment with a 70/30 intermediate-acting (Neutral Protamine Hagedorn [NPH])/regular 

insulin mixture resulted in a significant increase in hypoglycaemic events compared to basal-

bolus therapy (Bellido et al., 2015). Furthermore, it lacks the flexibility of the latter and requires 

strict adherence to scheduled mealtimes (SEMDSA, 2017). Biphasic insulin mixtures such a 

70/30, 75/25, or 50/50 are therefore not recommended for routine use in hospitalised patients 

(ADA, 2025). 

2.7.1.5 Oral anti-hyperglycaemic agents 

Although insulin is the preferred treatment option for inpatient hyperglycaemia, the 

continuation of pre-admission oral anti-hyperglycaemic medications may be appropriate in 

certain situations for patients with T2DM (ADA, 2025). Such situations include patients with 

mild hyperglycaemia that has been well controlled before admission, who has no specific 

contraindications to their oral anti-hyperglycaemic agents, and are eating regular meals 

(SEMDSA, 2017). 

2.7.1.6 Self-management 

Self-management of DM in the hospital setting has shown to be appropriate for patients who 

successfully manage their DM at home and who possess adequate cognitive and physical 

abilities to successfully administer anti-hyperglycaemic medications and perform blood 

glucose monitoring in hospital (ADA, 2025). In addition, these patients should have sufficient 

oral intake, be proficient in carbohydrate counting, have stable insulin requirements, and have 

a sound understanding of sick-day management (ADA, 2025). These criteria are among the 

key requirements for inpatient self-management, as outlined by the ADA (2025). 

2.7.2 Hyperglycaemia in critically ill patients 

Acute hyperglycaemia is a common occurrence in critically ill patients and may be triggered 

by various factors, including stress-related secretion of counter-regulatory hormones and the 

use of certain medications (SEMDSA, 2017). Among the available treatment options, 

continuous intravenous insulin infusion has been identified as the most effective method for 

achieving optimal glycaemic control and avoiding hypoglycaemia in the critical care setting 

(level A recommendation) (ADA, 2025; NDoH, 2020). This approach is especially beneficial 

in surgical patients in intensive care who require mechanical ventilation (SEMDSA, 2017). 
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Insulin infusion administration should be guided by written or computerised, and validated, 

protocols which should also provide predefined adjustment instructions based on blood glucose 

levels (ADA, 2025). Implementing intravenous insulin infusion protocols, aimed at intensive 

glycaemic control in these settings, has been associated with reduced hospital stays, improved 

renal outcomes, lower mortality rates, and decreased need for blood transfusions (SEMDSA, 

2017). To ensure safe and effective glycaemic management, the use of a structured protocol 

for transitioning from insulin infusions to subcutaneous insulin after critical care is 

recommended (ADA, 2025). 

2.7.3 Hypoglycaemia in non-critically ill and critically ill patients 

At the first sign of suspected hypoglycaemic symptoms, a patient’s blood glucose level should 

be measured to avoid overcorrection (SEMDSA, 2017). However, while glucose level 

confirmation is ideal, it should not delay treatment. 

Treatment of hypoglycaemia in non-critically ill and critically ill patients are equivalent. If 

awake, most patients should be able to overcome a non-severe hypoglycaemic episode by 

consuming 15-20g of glucose (NDoH, 2020; SEMDSA, 2017). Suitable options include 

glucose tablets or powder, 3-4 teaspoons of sugar dissolved in water, ¾ cup (175 ml) of fruit 

juice or soft drink, 6-8 Lifesavers, 2-3 Super-C sweets, or 1-1½ tablespoons of honey. 

Alternatively, a carbohydrate-rich supplement can be given if tolerated (NDoH, 2020). If 

symptoms persist, a second dose may be taken after 10-15 minutes. To maintain normal glucose 

levels afterward, a snack containing slowly absorbed carbohydrates (like bread) with protein 

(like milk) is recommended (SEMDSA, 2017). Individuals on insulin or insulin secretagogues 

should always keep quick sources of sugar easily accessible. 

Severe hypoglycaemia, such as in patients that are unconscious or have a blood glucose level 

lower than 2.5mmol/L, requires urgent intervention. Treatment begins by establishing a large-

bore intravenous line and administering 50mL of 50% dextrose as a rapid intravenous push 

injection (NDoH, 2020, 2024; SEMDSA, 2017). Reassess the patient’s clinical status and blood 

glucose with a finger prick after 5-10 minutes. If there is no clinical improvement, the 

SEMDSA guidelines recommend repeating the 50mL dextrose dose. To prevent 

hypoglycaemia recurrence, maintain an intravenous infusion of 10% dextrose at approximately 

1L over six hours. On the other hand, the NDoH’s STGs and EML South Africa Hospital Level 

Adults recommend 1mg subcutaneous glucagon immediately if hypoglycaemia reoccur or if 

dextrose 50% IV solution is unavailable (NDoH, 2020). 
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Once the patient’s blood glucose is stabilised and they are awake and responsive, offer a snack 

to support ongoing glucose maintenance (NDoH, 2024; SEMDSA, 2017). Continue hourly 

glucose monitoring and observe the patient for at least 12 hours following the cessation of the 

dextrose infusion (NDoH, 2020). 

 

2.8 Blood glucose documentation using a blood glucose monitoring chart 

2.8.1 Importance of documentation 

High-quality clinical documentation is a fundamental component of safe, effective and 

accountable healthcare practice. Nurses, midwives and other HCPs are responsible for 

producing and maintaining accurate healthcare records, whether paper-based or electronic, to 

support continuity of care and effective communication within MDTs (New South Wales 

Nurses and Midwives’ Association, 2024). Documentation provides evidence of clinical 

decision-making, planned care, professional judgement and critical thinking, and serves as a 

credible reflection of professional actions and accountability (New South Wales Nurses and 

Midwives’ Association, 2024). A healthcare record functions as a key mechanism to facilitate 

communication, deliver individualised care and evaluate patient outcomes (New South Wales 

Nurses and Midwives’ Association, 2024). Consistent, current and complete documentation in 

the medical record is essential for quality patient care (National Committee for Quality 

Assurance (NCQA), 2018).  

For documentation to support safe, high-quality care, it must be clear, legible, concise, 

contemporaneous, progressive and accurate, and must meet medico-legal requirements (New 

South Wales Nurses and Midwives’ Association, 2024). Each entry should be dated, timed 

where appropriate, and include author identification such as a signature, initials or electronic 

identifier (NCQA, 2018; The College of Physicians & Surgeons of Manitoba, 2021).  

Documentation should include relevant clinical information such as assessments, actions taken, 

outcomes, reassessments, risks, complications, changes in patient condition, and any deliberate 

omissions of treatment with reasons and evidence of appropriate communication (New South 

Wales Nurses and Midwives’ Association, 2024). Adequate documentation must be 

sufficiently clear and organised so that another registrant can assume care if necessary (The 

College of Physicians & Surgeons of Manitoba, 2021). 
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Poor documentation practices remain a global concern and are associated with communication 

failures, clinical errors, adverse patient outcomes and medico-legal risk (Demsash et al., 2023). 

Incomplete, inaccurate or unclear records may distort health information, impair clinical 

decision-making and compromise continuity of care (Demsash et al., 2023). Globally, poor 

communication between HCPs is recognised as a contributor to medical errors and patient 

mortality (Demsash et al., 2023). Evidence from multiple countries demonstrates variable and 

often suboptimal documentation standards, with reported inadequacies across diverse 

healthcare settings (Demsash et al., 2023). 

Factors influencing documentation practices include HCPs’ knowledge, attitudes, education 

level, workload, motivation and training (Demsash et al., 2023). Healthcare professionals who 

possess good knowledge of documentation standards and who receive formal training are 

significantly more likely to demonstrate appropriate documentation practices (Demsash et al., 

2023). As healthcare delivery becomes increasingly complex and multidisciplinary, 

documentation remains an essential tool for effective communication and safe clinical 

decision-making (Carroll-Johnson, 2008; The College of Physicians & Surgeons of Manitoba, 

2021). Ultimately, documentation is not merely a routine administrative task but a critical 

safeguard for patient safety, professional accountability and quality improvement within 

healthcare systems. 

In the context of the current study, the BGMC serves as an essential tool for accurately 

monitoring and documenting blood glucose values and trends in-hospital. Accurate monitoring 

and documentation tools help lower mortality by allowing early detection of physiological 

stress. By closely tracking patients’ clinical status potential complications can be identified 

early, preventing injury to vital organs (Irajpour et al., 2014). The BGMC serves as a vital 

resource for HCPs across disciplines, enabling structured documentation of blood glucose 

management and supporting ongoing glycaemic monitoring. It allows for the systematic 

recording of glucose readings, assessment of glycaemic fluctuations, and promotes effective 

interprofessional communication related to patient glycaemic control (ElSayed et al., 2023; 

Wagoro et al., 2019). Differences in the chart design can therefore significantly affect the 

quality of inpatient glycaemic and DM care (Kopanz et al., 2021), highlighting the need for a 

chart that is both practical for guiding treatment decisions and intuitive enough to ensure 

accurate and consistent care. 
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2.8.2 Chart considerations 

Key components of a BGMC that have been identified to improve glycaemic control include, 

but is not limited to, appropriate patient identification, documentation of blood glucose control, 

and guidance for the treatment of hypo- and hyperglycaemia (Kopanz et al., 2021; Wagoro et 

al., 2019). 

A modified Delphi method study conducted in Kenya among nurses was utilised for the 

development of a new graphic BGMC for improved glycaemic control in patients with DM 

(Wagoro et al., 2019). The study consisted of a four-round process and included: (1) identifying 

and building consensus on proposed BGMC features, (2) refining the design, (3) finalising and 

ranking features by importance, and (4) presenting and approving the BGMC. In the third 

round, BGMC features were ranked based on nurse consensus, and are discussed below in the 

order that the features were prioritised by the nurses. 

In summary, Wagoro et al. (2019) concluded that patient identification data, including name, 

gender, age, and folder number, was considered most essential for inclusion into the BGMC 

by the nurses. Blood glucose readings should be recorded using one unit of measurement such 

as mmol/L to prevent overcrowding. Nursing interventions must include actual timestamps 

rather than predetermined intervals, and nurses’ names and signatures should be recorded for 

accountability, especially in outlier situations. While 52.3% of the participants supported the 

inclusion of administered medicines due to their influence on blood glucose, only 44.0% felt it 

necessary to document meal timing, as hospital meals follow a set schedule. Including the 

patient's medical diagnosis was deemed important, particularly for those requiring 

glucocorticoids, where glycaemic control may take longer to stabilise. Nurses recommended 

incorporating the duration of hospitalisation rather than just the date of admission to easily 

highlight prolonged abnormal glucose levels. Furthermore, fluids administered to the patient 

should be indicated on the BGMC due to their potential impact on glucose readings. Colour 

coding blood glucose levels was highly favoured to prompt necessary interventions. The 

institution’s name was considered useful for labelling but not directly relevant to patient care, 

while chart labelling was ranked as the least important feature for the same reason. 

2.8.3 Impact of an effective BGMC 

A before-and-after study in Austria compared documentation errors in hospitalised adults using 

an old versus a newly developed insulin chart (Kopanz et al., 2021). The new chart, which 

incorporated key components such as patient identification, blood glucose readings, insulin 
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prescription and administration, an integrated correction scheme, and treatment guidance for 

hypo- and hyperglycaemia, led to improved inpatient DM care. The number of errors related 

to the prescribing of insulin were reduced from 100.0% to 42.0% when using the new insulin 

chart (Kopanz et al., 2021). Documentation errors related to insulin administration were also 

significantly reduced from 77.0% to 5.0% (Kopanz et al., 2021). 

 

2.9 Role of a multidisciplinary team in glycaemic control 

Utilising an MDT approach in the care of patients with DM has shown to improve glycaemic 

control and reduce HbA1c levels (McGill et al., 2017). Physicians, nurses, dietitians, 

psychologists, and pharmacists, among others, can contribute to the optimisation of care in 

patients with DM and has proven improved clinical outcomes (Dai et al., 2024). Incorporation 

of these different disciplines allows for a holistic treatment approach and leads to a decreased 

risk of cardiometabolic risk factors and DM-related complications (McGill et al., 2017). 

A retrospective study analysed medical records and POC glucose monitoring data from 

hospitalised patients at a tertiary-care medical and surgical centre in Rio de Janeiro, Brazil 

(Momesso et al., 2018). The research aimed to assess the impact of implementing an inpatient 

multidisciplinary glucose control management programme on glycaemic outcomes and 

compared results from May 2014 (before implementation) with June 2015 and May 2017 (both 

after implementation). Findings indicate that hyperglycaemia rates (≥10.0mmol/L) 

significantly decreased from 23.5% in May 2014 to 19.3% in May 2017, while severe 

hyperglycaemia (≥16.7mmol/L) declined from 2.5% to 1.8% over the same period (Momesso 

et al., 2018). However, hypoglycaemic parameters did not show statistically significant 

changes, with rates of hypoglycaemia (≤3.9mmol/L) fluctuating slightly between 0.9%, 1.8%, 

and 1.9% in May 2014, June 2015, and May 2017 respectively (Momesso et al., 2018). 

Similarly, severe hypoglycaemia (≤2.2mmol/L) exhibited a non-significant 34.3% decrease, 

highlighting persistent challenges in maintaining optimal glucose control (Momesso et al., 

2018). 

The implementation of an inpatient multidisciplinary glucose control management programme 

significantly improved overall glycaemic control among hospitalised patients at the study 

centre (Momesso et al., 2018). Key elements contributing to this success included the 

development of institutional glycaemic control protocols, the formation of a dedicated MDT, 
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and ongoing educational programmes for hospital personnel (Momesso et al., 2018). These 

measures collectively led to a marked reduction in hyperglycaemic events and enhanced patient 

safety. Standardising glycaemic management protocols established a consistent approach to 

inpatient care, while the centralised MDT played a crucial role in promoting protocol 

adherence, facilitating educational interventions, and implementing performance measures 

(Momesso et al., 2018). Regular team meetings fostered collaboration, ensuring continuous 

improvements in glycaemic management (Momesso et al., 2018). 

Furthermore, the multidisciplinary collaboration among nurses, dietitians, and physicians 

significantly improved prescription accuracy relative to patients’ diets and enhanced insulin 

administration coordination with POCT around mealtime (Momesso et al., 2018). The 

reduction in hyperglycaemia rates without a significant increase in hypoglycaemic episodes 

underscores the safety and effectiveness of the institutional protocols (Momesso et al., 2018). 

This initiative highlights the importance of structured inpatient glycaemic management 

programmes, including multidisciplinary involvement, continuing education, and inpatient 

glycaemic protocols, in optimising DM care (Momesso et al., 2018). 

 

2.10 Chapter summary 

In summary, the literature highlighted the critical role of blood glucose monitoring in the 

hospital setting and its direct impact on glycaemic control. Findings across studies consistently 

emphasised that effective monitoring is essential for preventing dysglycaemia and reducing 

complications in patients with DM and hospital-related hyperglycaemia. However, there is a 

notable lack of research focused on the optimisation and utilisation of BGMCs within clinical 

practice. This review therefore identified a clear need for further investigations into the design, 

use, and clinical integration of BGMCs to enhance glycaemic control and inpatient care. 
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CHAPTER 3 : METHODOLOGY 

3.1 Introduction 

This chapter describes the research design and study site, as well as the study population and 

the study sample. The data collection process and data analysis are discussed with measures 

that ensured validity and reliability of the collected data. Lastly, ethical considerations, 

financing of the research and dissemination of the research findings conclude the chapter. 

 

3.2 Research design 

The research design consisted of a situational analysis which described the current practices 

regarding blood glucose documentation and monitoring in the medical wards of a public sector 

hospital in the Western Cape, South Africa. This type of analysis is beneficial in providing a 

comprehensive framework where multiple relationships and connections can be considered and 

explored, that can all influence certain activities (Martin et al., 2016). Situational analyses 

enable the integration and mapping of nonhuman and human factors within a specific context, 

highlighting their interrelationships (Martin et al., 2016). For example, the current research 

investigated how various elements of the BGMC influenced blood glucose monitoring 

practices and glycaemic control. 

The research study was a non-experimental, descriptive study which employed an empirical 

research design and collected primary, quantitative data. The study was divided into two 

separate phases (Figure 3.1). Phase 1 was a retrospective patient folder review, utilising patient 

medical folders to gather the necessary data. Phase 2 consisted of a survey of HCPs responsible 

for monitoring and documenting blood glucose levels, as well as for utilising the BGMC, 

including documenting and interpreting blood glucose readings recorded on the chart. The 

researcher independently conducted the study and collected data from the medical wards of the 

study facility during both phases. 
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3.2.1 Phase 1: Retrospective patient folder review 

Phase 1 assessed current blood glucose documentation and monitoring practices in hospitalised 

adults by evaluating both the documentation and interpretation of blood glucose measurements 

on the BGMC (APPENDIX A: Blood Glucose Monitoring Chart) and the prescribing and 

administration of medicines according to the patients’ medical folders. Patient folders in the 

two main medical wards of the study facility were reviewed retrospectively to collect data 

during this phase, while using a purpose-designed data collection tool (APPENDIX B: Folder 

Review Data Sheet on Glucose Monitoring and Glycaemic Control). 

During a retrospective folder review pre-recorded, patient-centred data are collected from 

patients’ folders and analysed to answer the set objectives and research questions (Buxton, 

2021; Vassar & Matthew, 2013). It is a common methodology used in the healthcare setting 

and aids in generating original research and conclusions (Buxton, 2021; Vassar & Matthew, 

2013). This method allows the collection of valuable data to direct subsequent prospective 

initiatives (Vassar & Matthew, 2013).  

3.2.2 Phase 2: Survey of healthcare professionals 

During Phase 2, HCPs including nurses and medical doctors were asked to complete a survey 

focusing on knowledge, perceptions and barriers regarding the current blood glucose 

monitoring practices at the study facility and the BGMC. Knowledge in this study was defined 

as the HCPs’ understanding of factors influencing blood glucose, frequency of blood glucose 

monitoring, blood glucose target ranges in-hospital, and the response to a clinical scenario 

drawn from observations in the medical wards during Phase 1 data collection. Perceptions were 

Phase 1

•Retrospective patient folder review of 
patients admitted to two adult medical 
wards

•Convenience sampling

•Collected quantitative data using the 
purpose-designed data collection tool 
(APPENDIX B: Folder Review Data Sheet 
on Glucose Monitoring and Glycaemic 
Control)

•Data collected for six consecutive 
weeks

Phase 2

•Survey of HCPs responsible for blood 
glucose monitoring and documentation 
through utilisation of the BGMC

•Convenience sampling

•Collected quantitative data using the 
purpose-designed survey (APPENDIX C: 
Healthcare Professional Survey on 
Glucose Monitoring Practices)

•Data collected for three consecutive 
weeks

Figure 3.1: Overview of study phases 
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defined as the HCPs’ opinions on the perceived efficacy of the BGMC and lastly, barriers 

referred to the challenges the HCPs faced when monitoring blood glucose and documenting 

blood glucose levels using the BGMC. 

The purpose-designed survey (APPENDIX C: Healthcare Professional Survey on Glucose 

Monitoring Practices) was cross-sectional and self-reporting. It was facilitated by the 

researcher and primarily collected quantitative data. Surveys allow data to be collected from 

individuals through their response to pre-defined questions and is often used to explore human 

behaviour or feelings in a timely matter (Ponto, 2015). 

 

3.3 Research setting 

Both the retrospective patient folder review and HCP survey was conducted at a district-level 

public sector hospital, offering secondary level healthcare, in the Cape Town Metropole, 

Western Cape, South Africa. The hospital has a capacity of 364 beds.  

Phase 1 of the study included reviewing patient folders from the two main medical wards of 

the hospital. One of these wards treated female patients and the other predominantly served 

male patients. The female adult ward accommodated 22 patients, with two additional stretcher 

spaces available for overflow, allowing for a total capacity of 24 patients. The predominantly 

male medical ward accommodated 35 patients, five of whom could be admitted to isolation 

rooms. These isolation rooms could also be used for female patients if needed.  

Phase 2 of the study included HCPs working in the two previously mentioned main medical 

wards of the study facility, along with two additional wards to increase sample size. One of the 

additional wards comprised female medical and gynaecology patients, while the other 

accommodated both male and female medical and orthopaedic patients. 

All wards included for Phase 1 and Phase 2 of the study used the same paper-based BGMC, 

with all participating HCPs being familiar with the chart. 
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3.4 Study population and sampling 

3.4.1 Phase 1: Retrospective patient folder review 

The study population for Phase 1 consisted of medical folders of adult patients admitted to the 

two main medical wards of the study facility between 21 July 2025 and 3 September 2025, 

whose blood glucose levels were monitored using the BGMC. 

3.4.1.1 Inclusion criteria 

• Medical folders of male and female adult patients (>18 years) 

• Admitted to either of the two main medical wards of the study facility 

• BGMC present in the patient folder with more than one blood glucose measurement 

documented 

3.4.1.2 Exclusion criteria 

• Medical folders of patients younger than 18 years 

• No BGMC in medical folder 

• Medical folders of pregnant women 

• Blood glucose readings obtained during DKA were excluded from the primary analysis 

3.4.1.3 Sample size and sampling 

Convenience sampling was used to identify patient folders for Phase 1 of the study (Figure 

3.2). A convenience sample is drawn from a source that is conveniently accessible to the 

researcher (Andrade, 2021). Convenience sampling is a fast and inexpensive data collection 

method, and results can be obtained in a very short period (Ahmed, 2024). This sampling 

method is relatively easy to conduct especially in hospital settings (Ahmed, 2024). There is, 

however, a high risk of selection bias, which can affect the generalisability of the results across 

the whole population because of poor external validity (Ahmed, 2024). Additionally, this type 

of sampling may result in data only being selected from a certain group of people, which may 

further contribute to biased results (Ahmed, 2024). 

A target sample size of 100 patient folders was proposed, supported by the WHO (WHO, 

1993), which recommends reviewing at least 30 cases per facility to obtain reliable within-

facility estimates. A sample size of 100 cases per facility improves data reliability when 

comparing individual aspects within a single setting (WHO, 1993). Furthermore, since 

individual HCPs tend to demonstrate consistent practices over time, data collected at a single 
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point is likely to reflect results comparable to those observed over a longer period (WHO, 

1993). Consequently, no specific timeframe was set for the data collection phases. 

After excluding all folders that were not eligible for inclusion into the study, the final number 

of folders reviewed were 101. 

Figure 3.2 shows the sampling process for selecting the study population in Phase 1 of the 

research study. 

 

 

Sampling method determined
Convenience sampling of patient folders

Preliminary census (27 Feb 2025)
59 folders assessed across the two main medical wards

14 folders contained a BGMC

Target sample size determined
100 folders

Folder identification (21 July – 25 Aug 2025)
Researcher visited the two main medical wards three times per week (Mon, Wed, Fri)

Eligible folders were identified and their folder numbers recorded

Folder retrieval (30 July – 3 Sep 2025)
Prviously identifid eligible folders requested from records department

Exclusion of ineligible folders (30 July – 3 Sep 2025)
Folders meeting the exclusion criteria were removed

Final study population (N): 101

Figure 3.2: Sampling of Phase 1 study population 
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3.4.2 Phase 2: Survey of healthcare professionals 

The study population for Phase 2 of the study consisted of various HCPs working in the 

hospital’s four medical wards, who used the BGMC and were responsible for glycaemic 

monitoring, documentation, and control. 

3.4.2.1 Inclusion criteria 

• Practising day-shift HCPs who monitor and document blood glucose levels on the BGMC: 

o Nurses (operational manager [OM], RN, community service nurse, enrolled nurse [EN]) 

o Medical doctors (medical consultant, registrar, medical officer [MO], community service 

doctor, medical intern) 

• Healthcare professionals working in any of the four medical wards of the study facility at 

the time of data collection 

• Provided informed consent to participate in the study 

3.4.2.2 Exclusion criteria 

• Students from any of the various healthcare professions 

• Healthcare professionals scheduled for night-shift duties during the period of data 

collection 

3.4.2.3 Sample size and sampling 

A convenience sample of HCPs working in the medical wards was obtained over a period of 

three consecutive weeks (Figure 3.3). 

During Phase 2 data collection, the number of wards included were expanded to increase the 

sample size and enhance the reliability of the results. Two additional wards, that treat medical 

patients, were selected for inclusion into the study. Consequently, the potential study 

population working in the medical wards was 12 doctors and 40 nurses (including staff on 

leave). A conservative target sample of nine doctors and 24 nurses was ultimately set to ensure 

representativeness while considering factors influencing the sample size such as shift rotations, 

staff availability, agency or locum HCPs, and the willingness to provide informed consent for 

participation. 

The final study sample consisted of 35 HCPs, representing 67.3% of eligible individuals. This 

sample included 24 nurses and 11 doctors, corresponding to 60.0% and 91.7% of the respective 

populations. All participants were day-shift staff as it was not possible to approach night-shift 

staff due to logistical issues. 
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Figure 3.3 illustrates the sampling process used to select the study population for Phase 2. 

 

3.5 Data collection and analysis 

All data collection tools, data analysis and research documentation were developed in English, 

as this was the language used for documentation in the study setting. 

3.5.1 Development of data collection tools 

Data collection tools for both study phases were designed by the researcher with input from 

the project supervisors to ensure validity and reliability. 

3.5.1.1 Phase 1: Retrospective patient folder review 

The data collection tool for Phase 1 was a purpose-designed spreadsheet set up in Microsoft 

Excel® that was used to capture, electronically store and analyse the study data (APPENDIX 

B). The final tool was developed using the researcher and supervisors’ prior experience with 

Sampling method determined
Convenience sampling of HCPs

Preliminary census (27 Feb 2025)
Two main medical wards included

26 HCPs identified (6 doctors & 20 nurses)

Number of wards increased to increase study population
Two additional medical wards included

Total potential study population across four medical wards: 12 doctors, 40 nurses (52 HCPs)

Target sample size determined
9 Doctors
24 Nurses

Healthcare professionals approached (13 Aug - 5 Sep 2025)
Day-shift HCPs invited to voluntarily participate at a time convenient to them

Survey completed upon informed consent

Final sample size (N): 35
11 doctors
24 nurses

Figure 3.3: Sampling of Phase 2 study population 
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blood glucose management and the BGMC at the study facility. Additionally, the Phase 1 pilot 

study as well as relevant literature on effective glycaemic control in hospitalised patients 

(Kopanz et al., 2021; Wagoro et al., 2019) were consulted. The tool was designed to capture 

key quantitative data such as patient demographics, in-hospital anti-hyperglycaemic therapy, 

contributing factors that could influence glycaemic control, and details related to blood glucose 

documentation and monitoring obtained from the BGMC.  

3.5.1.2 Phase 2: Survey of healthcare professionals 

A structured, purpose-designed, electronic survey, formatted as a Google Form, was used to 

collect quantitative data during Phase 2 of the study (APPENDIX C). The survey consisted of 

three sections: 

• Section 1: Ten multiple-choice, single answer questions to determine the HCPs’ 

knowledge regarding blood glucose monitoring practices. The questions covered topics 

such as glucose monitoring frequency, glucose target ranges, factors influencing 

glycaemic control, and a treatment scenario. 

• Section 2: Twenty 4-point Likert scale questions to assess the HCPs’ perceptions regarding 

blood glucose documentation and monitoring practices as well as the BGMC, while also 

identifying any barriers experienced (Joshi et al., 2015). This section included questions 

on perceived efficacy of the BGMC and personal challenges and opinions regarding it. A 

Likert scale is the most common approach to scaling responses in survey research (Kopanz 

et al., 2021). Participants are asked to indicate their level of agreement to a statement with 

one of the four options provided, ranging from "Strongly disagree (1)" to "Strongly agree 

(4)" (Claveria, 2021; Kopanz et al., 2021). This 4-point Likert scale design excludes a 

neutral opinion to prevent mid-range responses, reduce response bias, and improve data 

quality (Kopanz et al., 2021). 

• Section 3: Five open-ended questions invited participants to share insights into their 

approach to blood glucose monitoring and documentation in the wards. Additionally, 

participants were asked about barriers to using the BGMC and were invited to provide 

further comments on their perceptions towards it. Finally, general blood glucose 

monitoring practices within the ward were addressed. This section comprised three 

identical questions for both nurses and doctors, and two questions tailored specifically to 

each professional group. 
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The development of the survey questions was informed by the modified Delphi method study 

conducted by Wagoro et al. (2019), relevant literature on successful blood glucose management 

in hospital (Kopanz et al., 2021; Wagoro et al., 2019), the existing BGMC at the study site, 

BGMCs from other healthcare facilities, pharmacists familiar with the BGMC, and the research 

supervisors. Additionally, data collected during early Phase 1 data collection and the Phase 2 

pilot study further contributed to the survey refinement to ensure optimal study outcomes and 

enhance validity and reliability of the study results. 

3.5.2 Pilot testing of the data collection tools 

A pilot study was conducted for each phase of the research study to assess the validity and 

reliability of the data collection tools and study methodology (Hassan et al., 2006; Vassar & 

Matthew, 2013). 

3.5.2.1 Phase 1: Retrospective patient folder review 

The Phase 1 pilot included a retrospective folder review of patient folders within the two main 

medical wards of the study facility over four weeks, from 24 June 2025 to 18 July 2025, which 

was prior to the commencement of data collection for the main study period. Patient folders 

reviewed during the pilot study were therefore not included in the main study. This pilot study 

evaluated the feasibility of the intended study methodology, the user-friendliness of the data 

collection tool, and whether all necessary data points were included. Findings from the pilot 

study facilitated modifications and improvements to the final Phase 1 data collection tool 

(APPENDIX B) to ease data extraction, enhance data evaluation and ensure all required data 

was captured. 

Several modifications were made to the Phase 1 data collection tool, in response to the pilot 

study, to enhance its clarity, depth, and relevance. Firstly, a section was added to indicate 

whether it was noted above a patient’s bed on a whiteboard, that they were living with DM or 

required blood glucose monitoring during their hospital stay. The categories within the tool 

were clarified to reduce ambiguity and ensure consistent data capture. In addition, the tool was 

expanded to allow for more detailed documentation and interpretation of missed anti-

hyperglycaemic medication doses, reasons for change in anti-hyperglycaemic therapy, and the 

effects observed on blood glucose measurements before and after these occurrences. 

Medications known to influence blood glucose levels were reviewed and adjusted in the tool 

to improve clinical accuracy. Blood glucose thresholds used for classifying hyperglycaemia 
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were divided into two categories, considering patient age. Furthermore, a dedicated section was 

introduced for documenting a patient’s blood glucose readings alongside the actions taken by 

nurses and medical doctors in response to abnormal values. Lastly, the tool was updated to 

incorporate examples of common BGMC documentation errors, aiming to improve future 

glucose monitoring and consistency. 

3.5.2.2 Phase 2: Survey of healthcare professionals 

Seeing as the number of HCPs in the medical wards were limited (three doctors and 10 nurses 

in each ward), a pilot survey was conducted with a single nurse. The HCP involved in the pilot 

study was not surveyed or included in the main study. The included nurse was familiar with 

the BGMC and blood glucose documenting and monitoring practices in the hospital. The 

feedback obtained from the nurse after the pilot was used to refine the Phase 2 survey 

(APPENDIX C) and improve clarity, content validity, and appropriateness. Additionally, this 

pilot helped determine the estimated time required to complete the survey. 

Changes made to the Phase 2 data collection tool included the addition of pictures from the 

BGMC sections referenced in the survey to facilitate completion by the HCPs. A scenario on 

insulin administration in the wards was also added based on findings and data collected during 

Phase 1. Two additional open-ended questions were introduced to gain deeper insight into 

blood glucose monitoring practices in the wards. 

Questions were further refined to be more specific regarding the timing of glucose monitoring 

and the recommended blood glucose ranges for different patient populations. Additional factors 

potentially influencing blood glucose values, such as NPO and age were also incorporated. The 

survey was streamlined to reduce completion time from 20 minutes to approximately 10 

minutes. 

3.5.3 Data collection process 

3.5.3.1 Phase 1: Retrospective patient folder review 

The retrospective review of patient folders was conducted over a six-week period (21 July 2025 

to 3 September 2025) to collect quantitative data for Phase 1 of the study. Initially, the folder 

numbers of all folders, in the medical wards, meeting the inclusion criteria were recorded. Once 

the corresponding patients were discharged, the folders were requested from the facility’s 

records department for data extraction and collection. The researcher then manually extracted 

the necessary data from the eligible patient folders and captured it electronically using the 

purpose-designed Microsoft Excel® data collection sheet (APPENDIX B). 
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3.5.3.2 Phase 2: Survey of healthcare professionals 

The purpose-designed electronic survey (APPENDIX C) was administered to HCPs either on 

the researcher’s electronic device, completed in the presence of the researcher at a pre-arranged 

convenient time, or sent to the HCPs electronically for completion at the participant’s own 

convenience. Phase 2 data collection took place for three consecutive weeks, from 13 August 

2025 to 5 September 2025. Survey responses were anonymous, with the only identifier being 

the healthcare profession category of the participant (e.g., EN, medical doctor, registrar etc.). 

Upon submission, responses were automatically compiled into a Microsoft Excel® sheet for 

data analysis. 

3.5.4 Data analysis 

3.5.4.1 Phase 1: Retrospective patient folder review 

Data were organised and analysed by a single researcher on the pre-developed electronic data 

collection tool on Microsoft Excel® (APPENDIX B). Some of the data that were analysed 

included patient demographics, clinical characteristics, therapeutic treatment patterns, 

glycaemic control, and responses of HCPs to dysglycaemia. Descriptive statistics, including 

frequencies and percentages, were mainly used to present the collected data (Thompson, 2009; 

White & Pillay, 2024). This approach also allowed for the identification of patient 

characteristics relevant to the study’s aim and research questions (Thompson, 2009). 

Depending on the data distribution, results were also presented as counts (n) with minimum 

and maximum values included where appropriate (Kopanz et al., 2021). Subgroup analyses 

were done for some results to elaborate on the differences between patients with DM and those 

without, the different age classifications, as well as guideline-based versus individualised 

glycaemic thresholds and variability. However, due to the limited sample size, inferential 

statistical analysis of the subgroups was not performed. 

3.5.4.2 Phase 2: Survey of healthcare professionals 

The Microsoft Excel® sheet containing the compiled survey responses was used for data 

analysis in Phase 2 of the study. Each section of the survey was analysed separately. 

The results for Sections 1 and 2 of the survey were reported using counts (n), percentages, 

means and standard deviation (SD), as applicable, for numerical data (Kopanz et al., 2021). 

Subgroup analyses were done for the results, elaborating on the differences between 

professional categories (i.e. nurses and doctors). Unfortunately, as in Phase 1, due to the limited 

sample size inferential statistical analysis was not performed for this Phase of the study. 
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Consensus analyses were also performed for Section 2 of the survey which used a 4-point 

Likert scale to determine agreement amongst the HCPs. Rather than relying on a pre-defined 

‘gold standard’ answer, consensus analysis used the Likert scale response most frequently 

selected by participants for each question as the gold standard (Reibnegger et al., 1992). 

The percentage of consensus for each survey question was calculated using the summary of the 

mode (Wagoro et al., 2019): 

𝐶𝑜𝑛𝑠𝑒𝑛𝑠𝑢𝑠 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒

= (
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 𝑎 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠
)𝑥 100 

Since the Likert scale responses were coded from 1 (“Strongly disagree”) to 4 (“Strongly 

agree”), the mean score for each question was obtained by dividing the sum of all the response 

values by the total number of participants (Omda & Sergent, 2024). The SD was then calculated 

to indicate the degree of variability in responses around the mean. 

Data from Section 3 of the survey were analysed using content analysis, a widely applied 

method for examining open-ended responses (McKenna et al., 2017). Content analysis allowed 

for an exploration of the participants’ perceptions and barriers regarding blood glucose 

documentation and monitoring by systematically categorising and interpreting extensive 

textual data to reveal underlying and structured meanings and patterns (Kleinheksel et al., 

2020). This analytic approach is particularly suited to open-ended questions, as it enables the 

identification and quantification of key recurring words and ideas to better understand the 

context being studied (McKenna et al., 2017). 

In this study, the researcher extracted key words from the HCPs’ responses in Section 3 of the 

survey, which were then organised into related categories and sub-categories. Frequency counts 

were used to quantify these groupings, allowing for a structured overview of the data. This 

method was considered the most appropriate analytical approach given that most responses 

consisted of short phrases or sentences (McKenna et al., 2017). The resulting categories and 

sub-categories were subsequently interpreted to provide a deeper understanding of the patterns 

emerging from the data. 

Results from both phases are presented in tabular and graphical formats to facilitate 

interpretation. 
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3.6 Validity and reliability 

3.6.1 Phase 1: Retrospective patient folder review 

3.6.1.1 Validity 

The data collection tool for the retrospective patient folder review was developed using existing 

literature (Kopanz et al., 2021; Wagoro et al., 2019), the researcher and supervisors’ prior 

experience with blood glucose management, and the BGMC at the study facility. Additionally, 

content validity was ensured by selecting all the necessary data points needed to accurately 

represent blood glucose monitoring practices and glycaemic control in hospitalised patients, 

based on guidelines and literature (Carmines & Woods, 2005). Face validity was assessed 

through a pilot study to evaluate the appropriateness of the data collection parameters. In 

addition, HCPs familiar with the inpatient glycaemic control practices and BGMC reviewed 

the data collection tool to confirm that the intended parameters were measured (Paul, 2019). 

3.6.1.2 Reliability 

Pre-defined data collection procedures using the specific data collection tool were strictly 

followed and used. In addition, only a single researcher was responsible for collecting and 

analysing the data to maintain consistency. A pilot study was conducted to identify potential 

discrepancies in the data collection tool and allow adjustments before the main study (Hassan 

et al., 2006; Vassar & Matthew, 2013). 

3.6.2 Phase 2: Survey of healthcare professionals 

3.6.2.1 Validity 

The HCP survey was informed by the modified Delphi method study conducted by Wagoro et 

al. (2019), relevant literature on successful blood glucose management in hospital (Kopanz et 

al., 2021; Wagoro et al., 2019), the existing BGMC at the study site, BGMCs from other 

healthcare facilities, pharmacists familiar with the BGMC, and the research supervisors. 

Additionally, the data collection process during Phase 1 of the study further contributed to 

refining the survey to ensure optimal study outcomes. Content validity was further established 

by ensuring the survey captured comprehensive data about HCPs’ knowledge, perceptions, and 

barriers regarding blood glucose documentation and monitoring practices and the BGMC 

(Carmines & Woods, 2005). Face validity was assessed through a pilot study in which a HCP 

not included in the main study completed the survey, and the feedback was used to assess 

whether the survey measured the intended parameters (Paul, 2019). 
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3.6.2.2 Reliability 

The survey was administered using a pre-defined procedure and made use of a purpose-

designed survey tool. A single researcher distributed the surveys and analysed the responses to 

reduce variation in interpretation and data handling. Furthermore, reliability was supported by 

a pilot study, in which the survey was tested for feasibility and whether it was functioning as 

expected. The pilot helped refine the survey, identified potential discrepancies, and indicated 

gaps in the methodology (Hassan et al., 2006; Vassar & Matthew, 2013). 

 

3.7 Ethical considerations 

This section outlines the ethical principles that guided the research process to ensure the rights, 

safety, and well-being of the study participants were protected.  

The researcher ensured the study adhered to the ethical principles outlined in the Declaration 

of Helsinki, which provides a framework for conducting ethical medical research involving 

human participants (World Medical Association, 2000). 

The study followed the three primary principles outlined in the Belmont Report (The National 

Commission for the Protection of Human Subjects of Biomedical and Behavioral Research, 

1978). Respect for the participants was upheld through informed consent to ensure voluntary 

participation. Measures were taken to maximise potential benefits and minimise harm to ensure 

the highest level of participant well-being. Participants were selected equitably to ensure equal 

distributions of study requirements. The principles of the study aligned with the 2024 South 

African Ethics in Health Research Guidelines, which emphasise beneficence and non-

maleficence, distributive justice (equity), and respect for persons (dignity and autonomy) 

(National Health Research Ethics Council, 2024). 

In compliance with South Africa’s Protection of Personal Information Act (POPIA) No. 4 of 

2013, section 26, the study ensured all information obtained was collected, stored, and utilised 

in a lawful manner (No. 4 of 2013: Protection of Personal Information Act, 2013, 2013). 

Informed consent was obtained from participants, and all identifiable personal data was kept 

confidential and anonymised where possible. Strict security measures were implemented to 

prevent unauthorised access, loss, or misuse of data, with only a single researcher having access 

to the raw data, which was stored and backed-up on a password-protected personal electronic 

device. 
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Collected data was used strictly for research purposes as outlined in the study protocol and was 

not shared with third parties without ethical approval. 

The following ethical considerations were observed throughout the study: 

3.7.1 Permissions and approvals 

Prior to conducting this study, the researcher obtained all necessary permissions and approvals 

from relevant authorities. This included: 

• Institutional approval: The study was firstly submitted for ethical review by the 

University of the Western Cape’s (UWC’s) Biomedical Research Ethics Committee 

(BMREC). This approval was granted (BM25/3/2) (APPENDIX F: BMREC Ethics 

Certificate) and the review ensured that the study adhered to ethical standards and 

guidelines for research involving human participants. 

• Written approval from national authorities: Written consent and approval from the 

National Health Research Database (NHRD) was obtained before commencing the study 

(WC_202505_040) (APPENDIX G: NHRD Final Approval). 

• Permission from the healthcare facility: Permission was sought from the study facility 

via NHRD to access patient records and conduct research on-site. A formal request was 

made to the hospital management to obtain permission for the research to be conducted in 

the medical wards. 

3.7.2 Informed consent 

There is no individual informed consent required for Phase 1 of the study as only anonymised 

data were used and access to the patient folders was obtained from the ethical approval process 

outlined above. 

For Phase 2 of the study, all HCPs were requested to complete the informed consent form 

(APPENDIX E: Informed Consent Form), either manually online, or as part of the electronic 

survey, when agreeing to participate in the study. To ensure the participants were fully 

informed, the purpose and procedures of the study, anticipated risks and benefits, and role they 

will play in the study were provided to them on an information sheet (APPENDIX D: Survey 

Information Sheet). Participants were informed that their participation in the study is voluntary, 

and that they were free to stop with the survey at any time. The participants were assured that 
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no personal information, other than their healthcare profession category at the hospital, was 

being collected. 

3.7.3 Confidentiality 

• Data anonymity: Confidentiality of all participant data was maintained to protect their 

privacy and personal information.  

o For Phase 1 of the study, patient folders were requested from the records department after 

discharge, using the folder numbers that the researcher had obtained in the medical wards 

prior to discharge. These folder numbers as well as any data collected from the folders 

were kept confidential. Only a single researcher had access to the raw collected data and 

only aggregated data were presented in the results. 

o During Phase 2 of the study only the participants’ healthcare profession categories were 

collected, without any personal identifiable information. Research findings were reported 

in such a manner that it ensures participants cannot be identified. 

• Secure data storage: All data, which includes the electronic data collected during Phase 

1 and the electronic survey answers of Phase 2, were securely kept in the possession of the 

researcher. Access to the data on the electronic device was password protected. 

• Limited access to data: Only a single researcher had access to the raw data as all the 

necessary data was collected on the researcher’s personal electronic device, which was 

password protected. 

• Data disposal: After completion of the study, all data will be stored for a minimum period 

of five years, as required. The stored data will continue to be password protected on the 

researcher’s electronic device. Thereafter, it will be securely deleted to ensure participant 

confidentiality is maintained. 

3.7.4 Risks and benefits 

As this is a retrospective folder review and HCP survey, no interventions were made during 

the study period, and no perceived risks were expected in the study. However, efforts were 

made to ensure participants were always fully aware of the purpose and processes of the study 

and that participation is voluntary. There was no remuneration for participation in the study. 
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3.8 Financing the research 

The study was self-funded by the researcher, with costs limited to fuel for travel to the study 

facility and mobile data for the electronic device used to complete the surveys. The researcher 

was solely responsible for securing sufficient funds to cover these expenses. 

 

3.9 Dissemination of research findings 

Findings of this research can be prepared for publication in peer-reviewed academic journals 

and presented at local, national, and international conferences to raise awareness and improve 

inpatient blood glucose monitoring. Results can also be shared with the Western Cape 

Department of Health and Wellness for dissemination to relevant stakeholders, as well as with 

the study facility in acknowledgement of their contribution. In addition, the results can inform, 

and guide interventions aimed at improving blood glucose monitoring practices within the 

study facility. 

 

3.10 Chapter summary 

This chapter outlined the methodology of the research study, detailed the research design, 

research setting, study population, and sampling methods. The data collection and analysis 

processes were presented in order, describing each step as it occurred. Measures taken to ensure 

validity and reliability of the study were explained, highlighting efforts to maintain the highest 

possible research quality and impact. Ethical considerations undertaken to protect participants 

and uphold research integrity were also discussed, along with confirmation of all ethical 

approvals obtained. 
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CHAPTER 4 : RESULTS 

4.1 Introduction 

This chapter presents the study findings using tables, figures, and descriptive explanations. The 

results are organised and discussed in relation to the two phases of the study, followed by 

broader discussions and summaries in the next chapters. 

For Phase 1 of the study, patient demographics, clinical characteristics of the patients, in-

hospital management, and findings obtained from the BGMCs are described. The results for 

Phase 2 of the study describes the knowledge of the HCPs regarding glycaemic management, 

as well as their perceptions on the BGMC currently used in the study facility. Barriers to 

glycaemic management are explored together with recommendations from the HCPs to 

improve control. 

 

4.2 Phase 1: Retrospective patient folder review 

A total of 101 patient medical folders were retrospectively reviewed for Phase 1 of the research 

study. These folders were from patients admitted to the two main medical wards of the hospital 

over a six-week period, from 21 July 2025 to 3 September 2025. 

4.2.1 Sample demographics 

There was an almost equal distribution of males and females in the study, with 54.5% (n=55) 

being male and 45.5% (n=46) female (Figure 4.1). The mean age of the sample was 59.8 years, 

ranging from 21 to 96 years, of which most were in the age group 60-69 years, comprising 

22.8% (n=23) of the total sample (Figure 4.1). Additionally, more than half (n=55; 54.5%) of 

the study sample was classified as elderly (≥60 years) according to the age classification 

defined in the SEMDSA guidelines (SEMDSA, 2017). Consequently, the elderly population 

included had different glycaemic targets and thresholds, which were considered in the results 

analysis and were aligned with the NDoH’s STGs and EML for South Africa Hospital Level 

Adults (NDoH, 2024). 
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Figure 4.1 presents the distribution of the study sample according to age and gender. 

 

 

 

 

 

 

 

4.2.2 Clinical characteristics of the study sample 

Of the 101 patient folders included in the study, 60 (59.4%) were of individuals living with 

DM. Only two of these patients (3.3%) had T1DM, while 55 (91.7%) had T2DM, and three 

(5.0%) had DM recorded as a comorbidity in their medical notes, though the type was 

unspecified. The elderly population (≥60 years) of the study had a higher prevalence of DM 

(69.1%) compared to the younger (<60 years) subgroup (47.8%). 

For the remaining 40.6% (n=41) of the sample without DM, the reasons for blood glucose 

monitoring were inferred from their diagnoses, medical notes, the timing of monitoring 

initiation, and prescribing patterns. Although the reason could not be determined for 14 of the 

41 patients, the clinical notes within the remaining patient folders revealed underlying 

conditions that would warrant blood glucose monitoring such as nasogastric tube (NGT) 

feeding, metabolic syndrome, medication overdose, hypoglycaemia, decreased Glasgow Coma 

Scale (GCS), fluctuating level of consciousness, NPO status, surgery, liver derangement, and 

brief intermittent admissions to ICU. 

Recorded HbA1c values were present in 71.3% of the 101 patient folders (Table 4.1). These 

values were either measured during the current or a previous hospital admission. Among those 

with DM (n=60), a HbA1c result was available for 93.3% (n=56). Of concern was the finding 

that more than half (55.0%) of the patients with DM had an HbA1c value ≥7.5%. Moreover, 

48.3% of those with DM had an even higher HbA1c value of ≥8.5%. The highest HbA1c 

recorded among the study sample was 17.1%, in an individual with DM. 
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Figure 4.1: Age and gender distribution of the study sample (N=101) 
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Table 4.1 presents the distribution of the most recent HbA1c values of the study sample. 

Table 4.1: Distribution of most recent HbA1c values among the study sample 

HbA1c value 

Patients with DM 

(n=60), 

n (%) 

Patients without 

DM (n=41), n (%) 
Total (N=101), 

n (%) 

<6.5% 

6.5-6.9% 

7.0-7.4% 

7.5-7.9% 

8.0-8.4% 

≥8.5% 

HbA1c not recorded 

14 (23.3) 

4 (6.7) 

5 (8.3) 

1 (1.7) 

3 (5.0) 

29 (48.3) 

4 (6.7) 

11 (26.8) 

3 (7.3) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

2 (4.9) 

25 (61.0) 

25 (24.8) 

7 (6.9) 

5 (5.0) 

1 (1.0) 

3 (3.0) 

31 (30.7) 

29 (28.7) 
Abbreviations: DM – Diabetes Mellitus; HbA1c – Glycated Haemoglobin A1c 

Among the 60 folders of patients with DM, 17 (28.3%) included a DM-related reason for 

admission. These diagnoses included DKA and T2DM with complications in seven of the 

patients respectively, and hypoglycaemia in the remaining three. 

Infection was either noted as suspected or confirmed in 23.8% of the 101 included patient 

folders, with individuals without DM having higher confirmed and suspected infection rates 

(29.3%) compared to those with DM (20.0%) (Table 4.2). Unfortunately, 17 (16.8%) 

individuals from the total study sample demised during their hospitalisation (Table 4.2). More 

individuals passed away in the group without DM (24.4%) than in the group with DM (11.7%). 

Only one patient’s cause of death was classified as DM-related, specifically hyperglycaemia. 

Table 4.2 shows the infection and mortality outcomes of the study sample. 

Table 4.2: Infection and mortality outcomes among participants 

Outcome 

Patients with DM 

(n=60), 

n (%) 

Patients without 

DM (n=41), n (%) 
Total (N=101), 

n (%) 

Infection 

Confirmed 

Suspected 

 

4 (6.7) 

8 (13.3) 

 

6 (14.6) 

6 (14.6) 

 

10 (9.9) 

14 (13.9) 

Mortality 

Non-DM-related 

DM-related 

 

6 (10.0) 

1 (1.7) 

 

10 (24.4) 

0 (0.0) 

 

16 (15.8) 

1 (1.0) 
Abbreviations: DM – Diabetes Mellitus 

 

4.2.3 In-hospital management and prescribing 

In the medical wards of the study facility, multiple methods of communication are used to 

facilitate coordination among members of the healthcare team regarding patients’ in-hospital 

medical treatment. Firstly, each patient has a board displayed above their bed where 
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instructions can be written, such as requirements for blood glucose monitoring, NPO status, 

prescribed fluid regimens, and dietary instructions. 

However, patients’ medical folders remain the primary source of communication within the 

ward. These folders are used to document patient information, doctors’ notes, clinical 

instructions, and treatment regimens, and they contain several documents that support patient 

management. In this study, particular focus was placed on the BGMC, where blood glucose 

readings are recorded and interpreted, as well as the medication prescription chart, which is 

used to document a patient’s medication and related treatment instructions. 

Within the medication prescription chart, scheduled anti-hyperglycaemic medication are 

prescribed. In contrast, the front page of the prescription chart provides additional guidance to 

members of the healthcare team and includes prescriptions for once-off doses of medication. 

Of particular relevance, the front of the chart may also specify whether blood glucose 

monitoring is required, the recommended frequency of monitoring, and individualised 

thresholds for intervention in response to elevated or decreased blood glucose levels. These 

various methods of information sharing and communication within the ward, together with the 

associated management strategies, are discussed in more detail throughout this section.  

More than half (55.4%) of the 101 patients had an indication above their bed that blood glucose 

should be monitored or that they have DM. This allowed all HCPs to readily identify the need 

for monitoring, thereby facilitating glycaemic management and increasing vigilance regarding 

these patients’ meals, medication administration, and signs of glycaemic variability. Among 

the 60 patients with DM, 80.0% (n=48) had such an indication. 

As mentioned, doctors also documented the need for blood glucose monitoring on the front of 

patients’ medication prescription charts to emphasise its importance and instruct the nursing 

staff to perform the monitoring. Such documentation was identified in 44 (43.6%) of the 101 

patient folders reviewed, including 48.3% (n=29) of the 60 patients with DM. 

Among these 44 patient folders with an instruction for monitoring within their folder, the 

frequency of monitoring was specified by doctors for 32 (72.7%) of them (Figure 4.2). The 

frequency of blood glucose monitoring ranged from every two to 12 hours. The most frequent 

instruction was for four-hourly monitoring (29.6%), followed by six-hourly monitoring 

(25.0%). In two cases (4.5%), the specified monitoring frequency was recorded but illegible. 
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Figure 4.2 illustrates the different monitoring frequencies prescribed and documented by 

doctors within the medical folders of patients. 

To analyse anti-hyperglycaemic treatment patterns, the patients’ most recent medications prior 

to discharge were evaluated. Using this approach, 52.5% (n=53) of the total cohort (N=101) 

were prescribed scheduled in-hospital anti-hyperglycaemic medication (oral or insulin), 

representing 81.7% of those with DM and 9.8% of those without. 

At the study facility, metformin and glimepiride are the only oral agents available for anti-

hyperglycaemic therapy. Of the 101 patients, 41 (40.6%) received oral agents, including 38 

(63.3%) with DM and three (7.3%) without DM (Table 4.3). All three without DM who were 

prescribed oral anti-hyperglycaemic medication received metformin and had a diagnosis of 

metabolic syndrome. Overall, all 41 patients on oral therapy received metformin, while 10 of 

these individuals additionally received glimepiride (Table 4.3). 

For insulin therapy, three types of insulin were available at the study facility, i.e. biphasic, 

intermediate-acting/isophane, and short-acting soluble inulin, all supplied by a single 

manufacturer, meaning only one brand of each type was available for scheduled, correctional, 

and SSI therapy. This results from the pharmaceutical tendering system used in South Africa’s 

public healthcare sector, where a central authority procures medicine in bulk at fixed prices for 

a specific period through a competitive bidding process (Wouters et al., 2019). The system 

aims to lower medicine costs by fostering competition between manufacturers, achieve 

economies of scale, and enhance procurement efficiency (Wouters et al., 2019). Proponents 
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argue that tendering promotes competition among generic manufacturers, aligns prices more 

closely with production costs, and advances universal health coverage by improving access to 

affordable medications (Wouters et al., 2019). 

Scheduled insulin therapy was defined in this study as insulin (intermediate-acting/isophane, 

short-acting soluble, or biphasic) prescribed within the prescription chart and administered pre-

emptively at scheduled times to prevent hyperglycaemia (Magaji & Johnston, 2011). 

Scheduled insulin was prescribed in 23 (22.8%) of the 101 folders, comprising 22 (36.7%) with 

DM and one (2.4%) without DM, who received intermediate-acting/isophane insulin. 

Table 4.3 presents the different oral and scheduled insulin anti-hyperglycaemic medications 

prescribed for glycaemic management among the study sample. 

Table 4.3: Oral and insulin anti-hyperglycaemic treatments among the study sample 

Treatment 

Patients with DM 

(n=60), 

n (%) 

Patients without 

DM (n=41), n (%) 
Total (N=101), 

n (%) 

Oral anti-hyperglycaemic 

medications 

Metformin 

Glimepiride 

Scheduled insulin 

preparations 

Intermediate-acting/ 
isophane insulin 

Short-acting soluble insulin 

Biphasic insulin 

 

 

38 (63.3) 

10 (16.7) 

 

 

11 (18.3) 

 

6 (10.0) 

11 (18.3) 

 

 

3 (7.3) 

0 (0.0) 

 

 

1 (2.4) 

 

0 (0.0) 

0 (0.0) 

 

 

41 (40.6) 

10 (9.9) 

 

 

12 (11.9) 

 

6 (5.9) 

11 (10.9) 

Abbreviations: DM – Diabetes Mellitus 
Footnote: Patients could be prescribed more than one medication; all percentages are calculated as a proportion of the column total and 

may therefore sum to more than 100%. 

Dose omissions of one or more anti-hyperglycaemic medication were found in 26 of the 53 

patient folders (49.1%) where scheduled oral or insulin anti-hyperglycaemic medication were 

prescribed, all of whom had DM. In addition, at least one documentation or administration 

error regarding scheduled anti-hyperglycaemic medication (excluding dose omissions) was 

identified in 22 (41.5%) of these 53 folders, also exclusively among those with DM. 

Furthermore, doctors at the study facility frequently documented instructions on the front of 

medication prescription charts to guide responses to glycaemic variability. These instructions 

typically indicated the threshold (blood glucose reading) at which dextrose should be 

administered for low blood glucose. Additionally, most instructions also specified the threshold 

at which short-acting soluble insulin should be administered in response to elevated blood 

glucose levels, together with the corresponding insulin dose. 
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Consequently, correctional insulin was defined as short-acting soluble insulin administered in 

response to elevated blood glucose levels, in accordance with such instructions on the front of 

the prescription chart, for patients already prescribed scheduled insulin therapy (SEMDSA, 

2017). Conversely, SSI referred to short-acting soluble insulin administered in response to 

elevated blood glucose levels, in accordance with such instructions on the front of the 

prescription chart, for patients who were not prescribed any scheduled insulin therapy 

(Korytkowski et al., 2022; Nau et al., 2010). The same short-acting soluble insulin formulations 

used for scheduled insulin therapy were utilised for both correctional and SSI purposes. 

Such instructions addressing glycaemic variability were documented in 38 (37.6%) of the 101 

medical folders, including 55.0% of individuals with DM and 12.2% of those without (Table 

4.4). All 38 sets of instructions specified when dextrose should be given for decreased blood 

glucose readings, but only 34 included directions for short-acting soluble insulin to be 

administered in cases of elevated blood glucose values. Of the latter, 11 were classified as 

correctional insulin (prescribed in conjunction with scheduled insulin) and 23 as SSI 

(prescribed in the absence of any scheduled insulin). 

Table 4.4 presents the instructions for glycaemic variability documented within patients’ 

medical folders to maintain glycaemic control. 

Table 4.4: Instructions for glycaemic variability among the study sample 

Instruction 

Patients with DM 

(n=60), 

n (%) 

Patients without 

DM (n=41), n (%) 
Total (N=101), 

n (%) 

For decreased blood glucose 33 (55.0) 5 (12.2) 38 (37.6) 

For elevated blood glucose 

Correctional insulin 

SSI 

32 (53.3) 

10 (16.7) 

22 (36.7) 

2 (4.9) 

1 (2.4) 

1 (2.4) 

34 (33.7) 

11 (10.9) 

23 (22.8) 
Abbreviations: DM – Diabetes Mellitus; SSI – Sliding Scale Insulin 

Footnote: Patients could have instructions for decreased and elevated blood glucose levels; all percentages are calculated as a proportion 
of the column total and may therefore sum to more than 100%. 

The thresholds for initiating dextrose in response to low blood glucose, as well as for initiating 

short-acting soluble insulin (whether as correctional or SSI therapy) for elevated readings, 

varied among the patient folders. Among the 38 folders with instructions for managing low 

blood glucose, a threshold of ≤4.0mmol/L for dextrose administration was specified in 35 

(92.1%) charts, including 30 belonging to patients with DM and five to those without. For the 

remaining three charts (7.9%), all of whom belonged to individuals with DM, the threshold 

was set at ≤3.9mmol/L. 
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In contrast, thresholds for initiating short-acting soluble insulin in response to elevated blood 

glucose levels ranged widely from ≥4.1mmol/L to ≥16.1mmol/L. The most common threshold, 

documented in 13 (38.2%) of the 34 patient folders, was ≥10.1mmol/L (Figure 4.3), aligning 

with clinical guidelines for initiating correctional or SSI therapy. For the purpose of this study, 

instructions for dextrose, correctional insulin, and SSI administration according to these 

varying thresholds are collectively referred to as individualised thresholds, instructions and 

regimens for glycaemic variability. 

Figure 4.3 illustrates the thresholds set by doctors for initiating short-acting soluble insulin, 

either as correctional doses or SSI, in response to elevated blood glucose levels. 

 

 

 

 

 

 

 

Furthermore, nine (15.0%) of the 60 patients with DM required management for DKA, which 

consisted of an insulin infusion guided by predefined blood glucose levels. For noting, blood 

glucose readings obtained during the DKA period were excluded from data analysis as these 

transient elevated values could distort the overall results. 

The different combinations of anti-hyperglycaemic therapies, whether scheduled (oral or 

insulin), correctional, or SSI, were analysed to determine treatment approaches used at the 

study facility. In total, 61 folders documented prescribing of anti-hyperglycaemic therapy as 

oral-only, a combination of oral and insulin, or insulin-only therapy. Among these 61 folders, 

16 medication combinations and treatment regimens were identified (Figure 4.4 and 4.5). 

Regimens containing oral anti-hyperglycaemic medications were prescribed in 41 patient 

folders (Figure 4.4), with the combination of metformin and SSI (n=11) being the most 
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common in this subgroup, as well as among all the 61 folders documenting anti-

hyperglycaemic therapy. Among the remaining 20 patient folders where insulin-only regimens 

were prescribed, independent SSI therapy was most frequently used (n=8; 40.0%) (Figure 4.5). 

Figure 4.4 illustrates the different combinations of treatment regimens containing oral anti-

hyperglycaemic agents prescribed in the patient folders of those with and without DM. 

 

 

 

 

 

 

 

 

Figure 4.5 presents the different combinations of insulin-only treatment regimens prescribed 

to patients with and without DM. 
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Figure 4.4: Anti-hyperglycaemic treatment regimens containing oral 

agents for patients with and without diabetes mellitus (n=41) 

SB = Scheduled biphasic insulin; CS = Correctional short-acting soluble insulin; G = Glimepiride; SI = Scheduled intermediate-
acting/isophane insulin; M = Metformin; SS = Scheduled short-acting soluble insulin; SSI = Sliding scale short-acting soluble insulin 
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When analysing the treatment regimens documented in the folders of patients with DM, 57 of 

the 60 (95.9%) received anti-hyperglycaemic therapy during hospitalisation (Table 4.5). 

Table 4.5 presents the different combinations of oral and insulin therapies prescribed in folders 

belonging to patients with DM according to the different type of DM. 

Table 4.5: Anti-hyperglycaemic treatment regimens prescribed for patients with 

diabetes mellitus (n=60) 

Treatment regimen 

Patients with 

T1DM 

(n=2), n (%) 

Patients with 

T2DM 

(n=55), n (%) 

Patients with 

unknown type of 

DM (n=3), n (%) 
Oral agents only 

Metformin 

Metformin & glimepiride 

Insulin therapy only 

SSI 

Biphasic insulin 

Intermediate-, short-acting & 

correctional insulin 

Intermediate- & short-acting insulin 

Intermediate-acting insulin 

Intermediate-acting & correctional 

insulin 

Biphasic & correctional insulin 

Oral and insulin therapy 

Metformin & SSI 

Metformin, glimepiride & SSI 

Metformin, biphasic & correctional 

insulin 

Metformin & biphasic insulin 

Metformin & intermediate-acting 

insulin 

Metformin, intermediate-acting & 

correctional insulin 

Metformin, intermediate-acting & 

short-acting insulin 

No therapy 

 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

0 (0.0) 

1 (50.0) 

 

1 (50.0) 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

 

0 (0.0) 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

 

0 (0.0) 

 

0 (0.0) 

 

6 (10.9) 

6 (10.9) 

 

7 (12.7) 

3 (5.5) 

2 (3.6) 

 

1 (1.8) 

1 (1.8) 

1 (1.8) 

 

1 (1.8) 

 

10 (18.2) 

4 (7.3) 

4 (7.3) 

 

3 (5.5) 

2 (3.6) 

 

1 (1.8) 

 

1 (1.8) 

 

2 (3.6) 

 

1 (33.3) 

0 (0.0) 

 

1 (33.3) 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

 

0 (0.0) 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

0 (0.0) 

 

0 (0.0) 

 

0 (0.0) 

 

1 (33.3) 
Abbreviations: DM – Diabetes Mellitus; SSI – Sliding Scale Insulin; T1DM – Type 1 Diabetes Mellitus; T2DM – Type 2 Diabetes 
Mellitus 

Footnote: Biphasic insulin = Scheduled insulin; Correctional insulin = Short-acting soluble insulin; Intermediate-acting insulin = 

Scheduled isophane insulin; Short-acting insulin = Scheduled soluble insulin; SSI = Short-acting soluble insulin 

During data analysis, patients’ medication prescription charts were also evaluated for 

medications other than anti-hyperglycaemic agents that could influence blood glucose levels. 

A total of 42 patient folders (41.6%; N=101) contained prescriptions for one or more such 

medications. Atenolol was prescribed most frequently (n=25 times), followed by 

hydrochlorothiazide (n=14), prednisone or hydrocortisone (n=12), levofloxacin (n=1), and 

olanzapine (n=1). This indicated that glycaemic variability in these patients could be influenced 

by these medications and should be considered when interpreting blood glucose readings. 
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Dietary requirements were also considered, as they can influence glycaemic control (Russell 

et al., 2016). Dietary requirements are displayed above patients’ beds in the hospital wards to 

guide kitchen staff in meal preparation and nursing staff in medication administration. These 

dietary indications of the study sample were recorded on the first day of the researcher’s 

encounter with each patient. Overall, 52 (51.5%) of the 101 patients were prescribed a diabetic 

diet, including 48 (80.0%) of the 60 individuals with DM and four (9.8%) of those without DM 

(Table 4.6). Seventeen patients (16.8%; N=101) had no dietary indication above their bed, yet 

seven of these patients had DM, and therefore received the full ward diet (FWD). Although 

only six patients had a specific indication for NGT feeding displayed above their beds, a total 

of 18 (17.8%; N=101) patients received NGT feeding at some point during their admission, as 

documented in patients’ notes and prescription charts. 

Table 4.6 presents the dietary requirements of the study sample as indicated above their beds 

on the researcher’s first day of encounter. 

Table 4.6: Dietary requirements recorded for the study sample 

Dietary requirement 

Patients with DM 

(n=60), 

n (%) 

Patients without 

DM (n=41), n (%) 
Total (N=101), 

n (%) 

Diabetic diet 

FWD 

Low salt diet 

NGT feeding 

Soft diet 

Diabetic & low salt diet 

Diabetic diet & NGT feeding 

Diabetic & soft diet 

NGT feeding & low salt diet 

None 

45 (75.0) 

3 (5.0) 

0 (0.0) 

1 (1.7) 

1 (1.7) 

1 (1.7) 

1 (1.7) 

1 (1.7) 

0 (0.0) 

7 (11.7) 

3 (7.3) 

13 (31.7) 

6 (14.6) 

3 (7.3) 

4 (9.8) 

1 (2.4) 

0 (0.0) 

0 (0.0) 

1 (2.4) 

10 (24.4) 

48 (47.5) 

16 (15.8) 

6 (5.9) 

4 (4.0) 

5 (5.0) 

2 (2.0) 

1 (1.0) 

1 (1.0) 

1 (1.0) 

17 (16.8) 
Abbreviations: DM – Diabetes Mellitus; FWD – Full Ward Diet; NGT – Nasogastric Tube 

 

4.2.4 Blood glucose monitoring and documentation 

The BGMCs within patient folders were used to document blood glucose levels to monitor and 

determine glycaemic control in the study sample. All blood glucose measurements in the 

hospital wards were performed using POCT with a glucometer. All HbA1c measurements were 

conducted via laboratory blood tests and documented within the patients’ folders. 

4.2.4.1 Completeness of the blood glucose monitoring chart 

The completeness of the BGMCs was first evaluated. Overall, only 9.9% (n=10) of the BGMCs 

had complete documentation of all necessary information. This included patient identification 

on all the patient’s charts, the date and time of all blood glucose readings, and the nurses’ names 
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or signatures for all measurements. Of the 101 BGMCs, 87.1% (n=88) had complete patient 

identification (name and folder number of patient), which is essential to ensure accurate record-

keeping and patient safety. Although 76.2% (n=77) of the charts had the times of all blood 

glucose measurements documented, only 12.9% (n=13) had the dates of all readings recorded. 

Accurate dates and times of blood glucose measurements are critical for correct interpretation 

of results, appropriate adjustment of therapy, and management of glycaemic variability. 

Finally, nurses’ names or signatures, necessary for traceability in the event of an emergency or 

error, were fully documented on 89.1% (n=90) of all BGMCs. 

4.2.4.2 Blood glucose monitoring frequency 

The mean number of blood glucose readings per day for each patient was calculated by taking 

the total number of measurements done during hospitalisation and dividing it by the total 

number of measurement days. To ensure validity and consistency of the results, and to enable 

comparability, only complete hospital or monitoring days were included. Consequently, the 

day of admission and the day of discharge (or the first and last day of monitoring) were 

excluded, which also eliminates all patients whose blood glucose was monitored for less than 

two days. Subsequently, a total of 89 (88.1%; N=101) patient folders contained blood glucose 

monitoring records for more than two days, with a higher proportion in patients with DM than 

in those without. 

Most of the 101 patients (41.6%) had a mean of 4 to 4.9 glucose readings per day, followed by 

those with 5 to 5.9 readings per day (19.8%) (Figure 4.6). The combined mean for the 89 

patients with more than two monitoring days was 4.3 blood glucose readings per day, 

predominantly taken before meals and at bedtime, which aligns with recommendations in the 

literature (ADA, 2025; Umpierrez et al., 2012; Van Zyl & Rheeder, 2009). 
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Figure 4.6 shows the distribution of the mean number of blood glucose readings taken per day 

among the study sample. 

4.2.4.3 Glycaemic variability 

The incidence and extent of glycaemic variability were determined using the study’s definitions 

of hypo- and hyperglycaemia, aligned with relevant national and international guidelines. 

These included the ADA Standards of Care (ADA, 2025), the NDoH’s STGs and EML for 

South Africa Hospital Level Adults (NDoH, 2024), and the SEMDSA guidelines (SEMDSA, 

2017). The applicability of these guidelines was confirmed in consultation with medical doctors 

at the study facility. 

All blood glucose readings were interpreted as random values and assessed against PPG targets, 

as the BGMC does not specify whether measurements were taken before or after meals or 

snacks. This represents a potential limitation of both the facility’s current blood glucose 

documentation and monitoring practices and of this study, as discussed later.  

Hypoglycaemia was consequently defined as a blood glucose value ≤3.9mmol/L (NDoH South 

Africa, 2024). Hyperglycaemia was defined as a blood glucose level >10.0mmol/L in patients 

younger than 60 years and >12.0mmol/L in those aged 60 years or older (ADA, 2025; NDoH, 

2024; SEMDSA, 2017). These age classifications were based on the SEMDSA guidelines’ 

classification of elderly patients (≥60 years) and were confirmed with medical doctors at the 

study site to ensure relevance (SEMDSA, 2017). 

19.5

9.8

14.6

9.8

29.3

9.8

4.9

2.4

6.7

1.7

8.3

50.0

26.7

5.0

1.7

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

Percentage of patient folders

According to diabetes status

Patients with DM (n=60) Patients without DM (n=41)

11.9

4.0

6.9

9.0

41.6

19.8

5.0

2.0

0.0% 15.0% 30.0% 45.0%

0

1-1.9

2-2.9

3-3.9

4-4.9

5-5.9

6-6.9

7-7.9

Percentage of patient foldersM
ea

n 
nu

m
be

r o
f b

lo
od

 g
lu

co
se

 re
ad

in
gs

 p
er

 d
ay

Total number of patient folders (N=101)

Figure 4.6: Distribution of the mean number of blood glucose readings per day among the 

study sample (N=101) 
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Overall, 71.3% (n=72) of the total study sample (N=101) experienced dysglycaemia, classified 

as at least one hypo- or hyperglycaemic event as defined by the definitions mentioned above 

(ADA, 2025; NDoH, 2024; SEMDSA, 2017). This included 48 patients with DM (80.0%; 

n=60) and 24 without DM (58.5%; n=41). 

Among the 72 patients who experienced dysglycaemia, a total of 523 episodes of hypo- and 

hyperglycaemia were recorded based on the relevant guideline thresholds, comprising 438 

episodes in patients with DM and 85 in those without. Of these 523 episodes, less than half 

(n=205; 39.2%) received the appropriate intervention with dextrose or short-acting correctional 

or SSI. On the other hand, 54 interventions were administrated despite the blood glucose values 

not meeting the literature-defined thresholds for hypo- or hyperglycaemia. Treatment 

interventions for these 54 episodes were primarily driven by the individualised instructions and 

thresholds for dextrose, correctional, and SSI administration recorded on the front of 

prescription charts in response to glycaemic variability, as discussed in Section 4.2.3. These 

thresholds do not always align with guideline-recommended thresholds, allowing for a more 

individualised approach. When evaluated within this individualised context, some 

interventions were subsequently deemed appropriate, as discussed later in this section. 

During hospitalisation, 33 (32.7%) of the total study sample experienced at least one 

hypoglycaemic event (at least one blood glucose reading ≤3.9mmol/L) of whom 11 was on 

scheduled insulin therapy. Among these 33 patients, 20 had DM, representing 33.3% of all 

individuals with DM, while 13 patients did not have DM, representing 31.7% of all individuals 

without DM (Figure 4.7). The number of hypoglycaemic events experienced among the study 

sample primarily varied from one to six events per individual, with one patient, who did not 

have DM, having 25 events (Figure 4.7). In total, 81 hypoglycaemic events occurred among 

these 33 patients, with 68 (84.0%) being treated with dextrose in response to the low blood 

glucose level. 
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Figure 4.7 presents the number of hypoglycaemic events experienced per patient. 

Among the 33 patients who had at least one hypoglycaemic event, 20 (60.6%) experienced 

level 1 hypoglycaemia (i.e. blood glucose value between 3.0mmol/L and 3.9mmol/L). The 

remaining 13 (39.4%) experienced at least one event of level 2 hypoglycaemia (blood glucose 

<3.0mmol/L). Fewer patients without DM were affected in both categories compared to those 

with DM. It was not possible to determine the occurrence of level 3 hypoglycaemia, as this 

classification relies on clinical presentation, which cannot be assessed retrospectively from 

folder reviews. The lowest blood glucose reading recorded during the study was 1.7mmol/L. 

Regarding hyperglycaemia, at least one event was recorded in 59 (58.4%) of the total study 

sample (N=101), comprising 75.0% (n=45) of those with DM and 34.1% (n=14) of those 

without (Figure 4.8). When analysed according to age, 28 of the 55 (51.0%) folders belonging 

to patients aged ≥60 years experienced at least one hyperglycaemic event (blood glucose 

reading >12.0mmol/L) (Figure 4.8). Among the younger patients (<60 years), 31 of the 46 

(67.4%) had at least one hyperglycaemic event (blood glucose reading >10mmol/L). The 

number of events per patient ranged from one to 25 with one patient, younger than 60 years, 

with DM, experiencing 37 events during admission. In total, 442 hyperglycaemic events were 

recorded among the 59 patients and 187 (42.3%) doses of short-acting correctional or SSI were 

administered in response. 
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Figure 4.7: Number of hypoglycaemic events among the study sample (N=101) 

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



71 

 

Figure 4.8 illustrates the number of hyperglycaemic events experienced by the study sample, 

stratified by DM status and age. 

 

Remarkably, the majority of the study sample had a highest blood glucose reading 

>12.0mmol/L, with 54.5% of the sample (N=101) falling into this category (Table 4.7). More 

so, 30.7% of the total study sample had a maximum glucose measurement of >20.0mmol/L. 

The maximum blood glucose value recorded during the study period within the patient folders 

was 33.2mmol/L, in a patient younger than 60 years with DM. 

Table 4.7 presents the distribution of each patient’s highest recorded blood glucose value. 

Table 4.7: Distribution of each patient’s highest recorded blood glucose value 

Blood glucose reading 

(mmol/L) 

Patients with DM 

(n=60), 

n (%) 

Patients without 

DM (n=41), n (%) 

Total (N=101), 

n (%) 

4.0-7.0 

7.1-10.0 

10.1-12.0 

12.1-20.0 

>20.0 

0 (0.0) 

8 (13.3) 

8 (13.3) 

24 (40.0) 

20 (33.3) 

5 (12.2) 

20 (48.8) 

5 (12.2) 

0 (0.0) 

11 (26.8) 

5 (5.0) 

28 (27.7) 

13 (12.9) 

24 (23.8) 

31 (30.7) 
Abbreviations: DM – Diabetes Mellitus 

Given the individualised glycaemic management evident at the study facility, reflected in the 

varying dextrose, correctional and SSI thresholds recorded on the front of patients’ prescription 

2.2

2.2

15.2

6.5

10.9

8.7

8.7

13.0

32.6

3.6

3.6

1.8

3.6

7.3

7.3

7.3

16.4

49.1

0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

Percentage of patient folders

According to age

Hyperglycaemic events in ≥60 years (n=55)

Hyperglycaemic events in <60 years (n=46)

2.4

4.9

2.4

24.4

65.9

1.7

3.3

5.0

13.3

6.7

15.0

10.0

11.7

8.3

25.0

0.0% 25.0% 50.0% 75.0%

Percentage of patient folders

According to diabetes mellitus status

Patients with DM (n=60) Patients without DM (n=41)

1.0

2.0

3.0

7.9

5.0

8.9

7.9

7.9

14.9

41.6

0.0% 15.0% 30.0% 45.0%

37

21-25

16-20

11-15

9-10

7-8

5-6

3-4

1-2

0

Percentage of patient folders

N
um

be
r o

f h
yp

er
gl

yc
ae

m
ic

 e
ve

nt
s

Total number of folders (N=101)

Figure 4.8: Number of hyperglycaemic events among the study sample according to different subgroups 

(N=101) 
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charts (Figure 4.3; Section 4.2.3) that do not always align with guideline recommendations, a 

subgroup analysis was conducted to evaluate dysglycaemia relative to these thresholds.  

As mentioned, 38 of the total study sample (N=101) had these individualised instructions for 

glycaemic variability prescribed on the front of their medication prescription charts and were 

therefore included in the subgroup analysis. These instructions played a critical role in hospital 

practice, as nurses primarily relied on them to respond to low or high blood glucose readings, 

by administering dextrose or short-acting soluble insulin as indicated. 

When dysglycaemia was assessed according to these individualised thresholds, 410 episodes 

of abnormal blood glucose readings were recorded across 36 folders, compared with 523 

episodes documented in 72 folders when guideline-based thresholds were applied (Figure 4.9). 

Of note, some of these individualised thresholds still aligned with clinical guidelines’ definition 

of hypo- or hyperglycaemia, whereas others deviated with either higher or lower cut-off values. 

Of these 410 episodes identified based on individualised thresholds, 56.1% (n=230) were 

appropriately treated, compared with only 39.2% when guideline-based thresholds were 

applied (Figure 4.9). Although there was an improvement seen when analysing the data 

according to these individually prescribed instructions, almost half of the patients still did not 

receive their indicated treatment. 

Figure 4.9 shows the number of glycaemic events (hypo- and hyperglycaemia) according to 

guideline-based versus individualised thresholds for dextrose, correctional insulin, and SSI 

administration, as well as the proportion of events that were subsequently treated. 
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Furthermore, the number of dextrose, correctional insulin, or SSI interventions administered 

without indication on the medication prescription chart, according to individualised thresholds 

and instructions, was also analysed in the subgroup. Such treatment was administered 29 times 

despite the blood glucose values not meeting the individually defined thresholds for hypo- or 

hyperglycaemia on the front of the patient’s prescription chart. 

4.2.4.4 Documentation errors on the blood glucose monitoring chart 

The most frequent documentation error identified on the BGMCs was discrepancies in the 

recorded dates and times of blood glucose measurements, where the date did not align with the 

time (e.g., reflecting the following day or duplicating the same day incorrectly). Such 

inconsistencies make it difficult to interpret blood glucose trends and appropriately adjust anti-

hyperglycaemic therapy. Furthermore, in some cases, correctional or SSI was noted as 

administered, but the number of units was not specified. In others, only number of units was 

documented without indicating which insulin had been administered. 

 

4.3 Phase 2: Survey of healthcare professionals 

During Phase 2 of the study (13 August 2025 to 5 September 2025), a total of 35 HCPs 

completed the self-reported, electronic survey. The sample comprised 11 of the 12 eligible 

medical doctors (91.7%) and 24 of the 40 eligible nurses (60.0%) working in the four wards 

managing medical patients at the study facility. This study sample represented 67.3% of all 

eligible HCPs. 

The results are presented in line with the survey structure, namely the multiple-choice (Section 

1) and Likert scale close-ended questions (Section 2) which provided quantitative data, 

followed by Section 3, which contains the responses to open-ended questions. 

4.3.1 Section 1: Multiple-choice questions 

Section 1 of the survey consisted of 10 multiple-choice, single answer questions (Questions 1-

10) to determine the HCPs’ knowledge regarding blood glucose monitoring practices. 

The first survey question determined the distribution of HCPs across the different professional 

categories. Of the 35 HCPs, 68.6% (n=24) were nurses and the remaining 31.4% (n=11) 

medical doctors (Table 4.8). 
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Table 4.8 shows the distribution of HCPs within their different profession categories. 

Table 4.8: Healthcare profession categories 

Category 
Number of healthcare professionals (N=35); 

n (%) 
Nurses - total 

EN 

RN 

OM 

Community service nurse 

24 (68.6) 

11 (31.4) 

8 (22.9) 

3 (8.6) 

2 (5.7) 

Medical doctors - total 

Medical consultant 

Registrar 

Community service doctor 

Medical intern 

MO 

11 (31.4) 

3 (8.6) 

3 (8.6) 

2 (5.7) 

2 (5.7) 

1 (2.9) 
Abbreviations: EN – Enrolled Nurse; MO – Medical Officer; OM – Operational Manager; RN – Registered Nurse 
Footnote: All percentages are calculated as a proportion of the column total and may therefore sum to more than 100%. 

When asked how often blood glucose of hospitalised patients should be monitored in general, 

responses were divided (Question 2). An equal proportion (34.3%) of the total HCPs selected 

“4 to 6 hourly” and “It depends on the patient’s needs and dietary schedule” (Figure 4.10). 

Doctors predominantly favoured a patient-centred approach with majority of the 11 (63.6%) 

choosing “It depends on the patient’s needs and dietary schedule,” while nurses’ responses 

were more varied, with the largest group (41.7%) indicating “4 to 6 hourly.” All options are 

appropriate for certain patient groups, reinforcing that blood glucose monitoring must be 

tailored to the patient’s diet, medication administration, glycaemic control, and individual 

needs (ADA, 2025; SEMDSA, 2017; Umpierrez et al., 2002; Van Zyl & Rheeder, 2009). 

Figure 4.10 presents the HCPs’ responses to Question 2 of the HCP survey regarding the 

frequency of blood glucose monitoring for hospitalised patients. 
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Regarding the fasting blood glucose target for majority of non-critically ill hospitalised adults, 

nearly three-quarters of the 35 HCPs (74.3%) correctly identified 4.0-7.0mmol/L as the target 

range (Question 3; Table 4.9). When broken down by profession, this option was selected by 

every doctor and the majority of the nurses (62.5%). 

Responses to Question 4 regarding random/PPG targets for majority of non-critically ill 

hospitalised adult patients were more dispersed. Overall, 34.3% of the included HCPs correctly 

chose ≤10.0mmol//L (Table 4.9). Within subgroups, doctors most often selected the less 

stringent threshold of ≤11.1mmol/L (63.6%), whereas nurses tended to favour ≤10.0mmol/L 

(45.8%) and ≤7.8mmol/L (41.7%). 

When asked to identify the threshold for hypoglycaemia, more than half of the 35 HCPs 

(51.4%) incorrectly selected ≤3.0mmol/L (Question 5; Table 4.9). Differences emerged 

between professions. Most doctors (72.7%) correctly chose ≤3.9mmol/L, whereas the majority 

of nurses (66.7%) regarded ≤3.0mmol/L as the threshold. 

The correct blood glucose target ranges and thresholds for the answers to Questions 3-5 of the 

survey were in accordance with national and international guidelines used throughout this study 

(ADA, 2025; NDoH, 2024; SEMDSA, 2017), which were also confirmed for applicability by 

the study facility’s medical doctors. 

Table 4.9 shows the responses of the HCPs for Questions 3-5 of the HCP survey pertaining to 

blood glucose target ranges and the threshold for diagnosing hypoglycaemia. 

Table 4.9: Responses to survey Questions 3-5 on blood glucose targets and thresholds 

Question 

Response options 

Doctors 

(n=11), n (%) 

Nurses 

(n=24), n (%) 

Total 

(N=35), n (%) 

Q3) What is the fasting blood glucose target 

range for the majority of non-critically ill 

hospitalised adult patients? 

4.0-7.0mmol/L 

3.0-7.0mmol/L 

4.0-10.0mmol/L 

 

 

 

11 (100.0) 

0 (0.0) 

0 (0.0) 

 

 

 

15 (62.5) 

8 (33.3) 

1 (4.2) 

 

 

 

26 (74.3) 

8 (22.9) 

1 (2.9) 

Q4) What is the post-meal/random blood 

glucose target range for the majority of non-

critically ill hospitalised adult patients? 

≤7.8mmol/L 

≤10.0mmol/L 

≤11.1mmol/L 

 

 

 

3 (27.3) 

1 (9.1) 

7 (63.6) 

 

 

 

10 (41.7) 

11 (45.8) 

3 (12.5) 

 

 

 

13 (37.1) 

12 (34.3) 

10 (28.6) 

Q5) Below which value is a blood glucose 

reading considered as hypoglycaemia? 

≤3.0mmol/L 

≤3.9mmol/L 

≤3.4mmol/L 

 

 

2 (18.2) 

8 (72.7) 

1 (9.1) 

 

 

16 (66.7) 

5 (20.8) 

3 (12.5) 

 

 

18 (51.4) 

13 (37.1) 

4 (11.4) 
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Opinions were divided on whether elderly patients (≥60 years) have different blood glucose 

targets compared to younger adults (Question 6) as recommended by the ADA and NDoH’s 

STGs and EML for South Africa Hospital Level Adults (ADA, 2025; NDoH, 2024). Among 

the 11 doctors, 63.6% correctly indicated “Yes,” while the 24 nurses were almost evenly split 

with only 45.8% responding “Yes” (Figure 4.11). 

There was complete agreement amongst all HCPs that knowing when a patient last ate is 

essential for interpreting blood glucose values (Question 7; Figure 4.11). Similarly, all doctors 

and most nurses (91.7%) correctly reported that knowing when a patient will eat their next 

meal is important for administering anti-hyperglycaemic medication (Question 8; Figure 4.11). 

Most HCPs (82.9%) also acknowledged that being NPO influences insulin administration 

(Question 9; Figure 4.11) (SEMDSA, 2017). 

Figure 4.11 presents the number of HCPs that correctly answered “Yes” to Questions 6-9 of 

the HCP survey elaborating on factors that can influence blood glucose targets, glucose 

monitoring, and anti-hyperglycaemic medication administration. 

 

 

Finally, the HCPs were presented with a clinical scenario. As mentioned, only one 

manufacturer supplies the insulin used at the study facility. Therefore, only one brand option 

for intermediate-acting/isophane insulin (Actraphane®) and short-acting soluble insulin 

(Actrapid®) are stocked. These were referred to by their trade names in the survey, as this is 
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Figure 4.11: “Yes” responses to survey questions on glucose monitoring and medication 

administration (Q6-Q9; N=35) 

Q6) Do the elderly (≥60 years) have different blood glucose targets compared to younger patients? 

Q7) Is it important to know when the patient ate their last meal when interpreting blood glucose? 

Q8) Is it important to know when the patient will eat their next meal when administering diabetes medication? 
Q9) Does an NPO (nil per os) state affect insulin administration? 
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the terminology familiar to the HCPs. To further support understanding, commonly used lay 

terms were also applied, including “blueboard,” referring to the patient’s medication 

prescription chart, and “sliding scale,” which is used interchangeably by doctors and nurses for 

correctional and SSI regimens prescribed on the front of the prescription chart. 

“Q10) A patient's blood glucose reading at 16:30 (before dinner) is 16.1mmol/L, the patient is 

prescribed Actraphane® on his blueboard to be administered at 16:30, and according to the 

sliding scale on the front of the blueboard he should receive 2 units Actrapid® if his blood 

glucose is 16.1mmol/L. What would you do?” 

Majority of the 35 HCPs (65.7%) correctly selected the administration of both Actraphane® 

and Actrapid® (Figure 4.12) (SEMDSA, 2017). However, this included only 54.5% of doctors. 

The next most common choice was Actraphane® only (25.7%). 

Figure 4.12 presents the responses of the HCPs to Question 10 of the HCP survey describing a 

clinical scenario on insulin administration in response to elevated blood glucose levels. 

 

Overall, 201 of the 315 responses provided by the 35 HCPs to nine of the 10 Section 1 questions 

(excluding Question 1, which related to healthcare profession sector) were correct according 

to the literature, yielding a mean knowledge score of 63.8%. However, no participant answered 

all questions correctly. Among the medical doctors, 71 of 99 responses (71.7%) were correct, 

while among nurses, 130 of 216 responses (60.2%) were correct. 
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Figure 4.12: Clinical scenario responses (Q10; N=35) 
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4.3.2 Section 2: Likert scale questions 

Section 2 consisted of 20 statements (Questions 11-30), using a 4-point Likert scale format 

ranging from “Strongly disagree (1)” to “Strongly agree (4)” to assess the HCPs’ perceptions 

regarding blood glucose documentation and monitoring practices as well as the BGMC used at 

the study facility, while also identifying any barriers experienced. 

Consensus analyses were performed to determine the level of agreement among HCPs 

regarding each statement. The consensus percentage for each survey question was calculated 

based on the summary of the mode. The analysis also included calculation of the mean by 

dividing the sum of all the response values by the total number of participants. Additionally, 

the SD was calculated to indicate the degree of variability in responses around the mean. 

The BGMC of the study facility is titled “Diabetic Flow Chart” and most of the 35 HCPs 

(62.9%) strongly agreed that this title was appropriate for indicating the purpose of the chart 

(Question 11; Figure 4.13). However, more doctors selected “Agree” (n=5) than “Strongly 

agree” (n=3), possibly suggesting some hesitancy among them regarding the BGMC title 

(mean 3.4 ± SD 0.9). 

 

 

 

  

 

Opinions on whether the BGMC provided sufficient space for documenting the date of glucose 

measurements were mixed (Question 12). While 48.6% of the HCPs strongly agreed, the 

remaining responses were equally distributed across “Agree,” “Disagree,” and “Strongly 

disagree,” yielding a mean of 3.0 ± 1.2 (Figure 4.14). Furthermore, a difference in opinion was 

observed between nurses and doctors, with the largest group of nurses (n=15) selecting 

“Strongly agree,” while the largest group of doctors (n=4) selected “Disagree.” 
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Figure 4.13: Appropriateness of chart title 

(Q11; N=35) 
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Regarding the documentation of time, 68.6% of the HCPs agreed (either chose “Strongly 

agree” or “Agree”) that there was enough space to record the time of glucose measurement 

(Question 13; Figure 4.15). However, the largest group of doctors (n=4) again selected 

“Disagree” (mean 3.0 ± 1.1).). In terms of how date and time are recorded on the chart, 45.7% 

strongly considered the system effective with another 31.4% also agreeing (mean 3.2 ± 0.9) 

(Question 14; Figure 4.16). 

  

A consensus emerged amongst 77.1% of the 35 HCPs that the space provided for documenting 

the blood glucose readings was sufficient, by either selecting “Strongly agree” or “Agree” 

(mean 3.3 ± 1.1) (Queston 15; Figure 4.17). For documenting additional interventions such as 

correctional or SSI as well as dextrose, responses were more varied (Question 16). While 

45.7% of the total participants strongly believed the space was adequate to document such 

medication administrations, the doctors’ answers were distributed across the available options, 

yielding a mean of 2.9 ± 1.2 (Figure 4.18).  
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Figure 4.15: Space for documenting time 

(Q13; N=35) 
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Figure 4.16: Effectiveness of date and time 

documenting (Q14; N=35) 
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Figure 4.14: Space for documenting date 

(Q12; N=35) 
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When asked about the clarity of correctional and SSI entries on the BGMC, only 45.7% of 

HCPs strongly agreed that administration of these insulins was always clearly shown on the 

chart (Question 17; Figure 4.19). The remainder of the responses were almost evenly 

distributed between the rest of the response options. Of note, the two most frequent options 

chosen by doctors were “Strongly agree” (n=4) and “Disagree” (n=4) indicating mixed 

perceptions from this profession (mean 2.9 ± 1.2). 

 

 

 

 

 

 

More than half of respondents (54.3%) strongly agreed that the urine glucose section was both 

used and necessary (Question 18; Figure 4.20). An additional 31.4% also agreed with this 

statement (mean 3.3 ± 0.9). 
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Figure 4.17: Adequacy of space for glucose 

readings (Q15; N=35) 
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Figure 4.18: Space for additional 

medications (Q16; N=35) 
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Figure 4.19: Clarity of correctional and 

sliding scale insulin recording (Q17; N=35) 
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Similarly, 42.9% of the HCPs chose “Strongly agree” and “Agree” respectively when asked 

if the chart had enough space to document all necessary information for accurate blood glucose 

monitoring (Question 19; Figure 4.21). However, doctors were more inclined to select “Agree” 

(n=7) and “Disagree” (n=3) than “Strongly agree” (n=1) (mean 3.3 ± 0.7). 

 

 

 

 

 

Almost unanimous agreement was recorded for usability as 37.1% and 60.0% respectively 

agreed and strongly agreed that the BGMC is easy to navigate and understand (mean 3.6 ± 0.5) 

(Question 20; Figure 4.22). More so, most participants strongly disagreed that they have 

experienced difficulties when completing (60.0%) (Question 21; Figure 4.23) or interpreting 

(60.0%) (Question 22: Figure 4.24) the BGMC, with means of 1.6 ± 0.8 and 1.5 ± 0.7, 

respectively. However, some doctors (n=4) did indicate difficulties when interpreting the 

BGMC (Figure 4.24). 

5.7

22.9

40.0

5.7 2.9
8.6

14.3

0.0%

15.0%

30.0%

45.0%

Strongly
disagree

Disagree Agree Strongly
agree

Pe
rc

en
ta

ge
 o

f
he

al
th

ca
re

pr
of

es
si

on
al

s

Response options

Nurses Doctors

Figure 4.20: Usefulness of urine glucose 

section (Q18; N=35) 
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Figure 4.21: Completeness of information 

provided (Q19; N=35) 
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Furthermore, the majority (68.6%) of the HCPs strongly agreed that the patient’s admission 

date should be included on the BGMC (mean 3.5 ± 0.8) (Question 23; Figure 4.25). Views 

were, however, more divided regarding whether a patient’s diagnosis should appear on the 

chart with 34.3%, all of whom are nurses, strongly disagreeing with this suggestion while 

45.7% of participants strongly agreed (Question 24; Figure 4.26). Doctors mostly agreed with 

the inclusion of this parameter (n=9) (mean 2.7 ± 1.3). 
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Figure 4.22: Ease of navigation and 

understanding (Q20; N=35) 
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Figure 4.23: Difficulties in completing chart 

(Q21; N=35) 
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Figure 4.24: Difficulties in interpreting 

chart (Q22; N=35) 
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Clarity of glucose readings in relation to meals revealed mixed opinions. Although 48.6% of 

the HCPs strongly agreed that it was easy to identify whether a measurement was pre- or post-

meal, nearly a third (31.4%) strongly disagreed (Question 25; Figure 4.27). This disparity in 

results was due to the differences between the professions. Most of the nurses (n=16) selected 

“Strongly agree” for this question whereas most of the doctors (n=7) selected “Strongly 

disagree” (mean 2.8 ± 1.3). When asked if this information should be more clearly indicated 

on the BGMC, however, the response was much stronger. Nearly three-quarters of all HCPs 

(74.3%) strongly agreed that blood glucose readings in relation to meals should be more 

accurately reflected and included majority of the nurses and doctors (Question 26; Figure 4.28). 

A further 20.0% of the participants agreed with only 5.7% disagreeing (mean 3.7 ± 0.6). 

Over half of the HCPs (54.3%) strongly agreed that the regimen for correctional and SSI should 

be included on the BGMC with another 20.0% agreeing (mean 3.1 ± 1.1) (Question 27; Figure 

4.29). Likewise, 60.0% of participants strongly agreed that predefined sections for breakfast, 

lunch, dinner, and bedtime glucose readings would be beneficial (Question 28; Figure 4.30). 

Another 22.9% also agreed (mean 3.3 ± 1.1). Furthermore, two-thirds (65.7%) strongly felt 
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Figure 4.25: Indication of admission date 

(Q23; N=35) 
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Figure 4.26: Indication of patient diagnosis 

(Q24; N=35) 
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Figure 4.28: Need for clearer mealtime 

indicators (Q26; N=35) 
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Figure 4.27: Clarity of pre-/post-meal 

readings (Q25; N=35) 
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that normal reference ranges should be indicated on the chart and 25.7% further supported this 

by choosing “Agree” (mean 3.5 ± 0.7) (Question 29; Figure 4.31). 

 

 

 

 

 

 

Finally, when asked whether blood glucose monitoring in the wards was sufficient, responses 

were divided (Question 30). Nearly half (48.6%) of HCPs strongly agreed, however, 25.7% 

disagreed resulting in a mean of 3.1 ± 1.0 (Figure 4.32). Notably, there was also a difference 

in opinion between the healthcare professions. Although most nurses (n=20) felt monitoring 

was sufficient, majority of the doctors (n=7) disagreed. 
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Figure 4.29: Inclusion of sliding scale 

regimen (Q27; N=35) 
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Figure 4.31: Inclusion for normal reference 

ranges (Q29; N=35) 

Figure 4.30: Sections for meals and bedtime 

readings (Q28; N=35) 
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Figure 4.32: Sufficiency of ward glucose 

monitoring (Q30; N=35) 
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4.3.3  Section 3: Open-ended questions 

Section 3 of the HCP survey consisted of five open-ended questions inviting each HCP to share 

insights into their approach to blood glucose monitoring and documentation in the wards of the 

study facility. Additionally, barriers to using the BGMC were explored. This section comprised 

two questions tailored specifically to each profession category (Questions 31-34) and three 

identical questions for both nurses and doctors (Questions 35-37). The verbatim responses from 

the participants are included in italics. 

4.3.3.1 Nurse-specific questions 

Question 31: “How do you know a patient's blood glucose needs to be monitored?” 

Blood glucose monitoring was most commonly guided by the doctors’ instructions (n=12), 

particularly when indicated on the medication prescription chart, as well as by a diagnosis of 

DM (n=12). 

“Specified on prescription chart” – (Nurse 1) 

“The patient is newly diagnosed or known with diabetes” – (Nurse 2) 

Glucose levels are checked routinely on admission and especially continued if it is abnormally 

high or low at this stage (n=5). Monitoring is further dependent on the patient’s diagnosis (n=5). 

“When it was low or high during admission” – (Nurse 3) 

“Depending on the diagnosis” – (Nurse 4) 

Blood glucose monitoring is repeated more frequently if readings are abnormal, either high or 

low, until stability is achieved (n=4). 

“When it’s abnormal we do it more often until it is stable” – (Nurse 5) 

Furthermore, monitoring is performed when patients present with decreased level of 

consciousness, if they have poor oral intake, or are receiving DM medication (n=2 each). 

“Noticed decrease level of consciousness” – (Nurse 6) 

“Patient not eating” – (Nurse 3) 
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“If the patient is diagnosed with diabetes and patient is on insulin and diabetic medication” – 

(Nurse 7) 

Lastly, one nurse each mentioned monitoring is necessary if the patient is dizzy or when the 

need for monitoring is written on the board above the patient’s bed. 

“When the patient doesn't respond or feel dizzy” – (Nurse 8) 

“It would be written on the board on top of the patient’s bed as well as the prescription chart” 

– (Nurse 9) 

Question 32: “What do you do if a patient's blood glucose is high (>12mmol/L) or low 

(<4mmol/L), but the physician has not prescribed a sliding scale insulin regimen on the front 

of the blueboard?” 

Majority of the nurses (n=15) would immediately report glycaemic variability to a doctor to 

obtain treatment instructions, suggesting strong relationships between the nurses and doctors 

which contributes to improved patient care. One nurse emphasised that verbal or telephonic 

treatment orders are less preferred, and written instructions are sought where possible. Another 

nurse also mentioned they can’t administer anything in response, without a prescription. 

“Phone doctor to come give instructions, verbal orders are not preferred” – (Nurse 10) 

“Contact doctor, do not give anything without prescription” – (Nurse 11) 

In cases of hypoglycaemia, the common immediate response was to administer 50% dextrose 

intravenously, provided the patient was unable to take anything orally (n=9). If the patient was 

conscious and able to swallow, nurses would give oral glucose, sugar water, or encourage the 

patient to eat (n=4). 

“If it is low and patient can eat, give something to eat or give dextrose powder solution mixed 

with water, then patient can drink it. If patient is unconscious, an IV line is needed, then patient 

must have dextrose 50%” – (Nurse 12) 

“If is low, 50ml dextrose orally and check when last did the patient have a meal” – (Nurse 13) 

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



87 

 

Responses also included reporting the event to the sister in charge and advising the patient to 

drink water if their blood glucose reading is high (n=4 each). Other reactions were to document 

the abnormality on the Diabetic Flow Chart (n=3). 

“Report to sister in charge, encourage patient to drink water if he or she’s allowed to” – (Nurse 

3) 

“Record it on diabetic flow chart” – (Nurse 14) 

For hyperglycaemia, the nurses would educate the patient on dietary changes to avoid 

elevations in blood glucose (n=2), administer Actrapid® according to instructions (n=2), or 

keep monitoring and if it remains high, inform the doctor (n=1). 

“Health education about diet” – (Nurse 15) 

“If it’s above 12mmol/L we give 4 units of Actrapid” – (Nurse 5) 

4.3.3.2 Doctor-specific questions 

Question 33: “When would you change a patient's anti-hyperglycaemic medication in 

hospital?” 

The most common reason was persistently elevated blood glucose readings, particularly when 

levels remained uncontrolled despite dietary adherence and appropriate treatment. Ten of the 

11 doctors mentioned changes in response to blood glucose readings and glycaemic control. 

One physician also mentioned they change therapy when values exceed 10.0mmol/L for 24 

hours. Other reasons included recurrent low blood glucose readings and generally unstable 

control. 

“Continuous high trends despite dietary adherence” – (Doctor 1) 

“Persistently elevated hgts (haemoglucotests) despite treatment” – (Doctor 2) 

“When readings are higher than 10mmol/L for 1day” – (Doctor 3) 

“When uncontrolled hgts, low hgts” – (Doctor 4) 

Adjustments would also be made in the presence of abnormal renal function or if the patient is 

NPO (n=2 each). 
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“Abnormal renal function” – (Doctor 5) 

“Need to change based on NPO” – (Doctor 6) 

Additional comments made regarding the changes included decisions based on HbA1c levels 

(n=1), procedures (n=1), new diarrhoea symptoms (n=1), issues with absorption (n=1), and 

current medications causing adverse effects (n=1). 

“Hba1c level” – (Doctor 5) 

“Procedures, new diarrhoea symptoms, issue with absorption” – (Doctor 7) 

“Current medication is causing adverse effects” – (Doctor 8) 

Question 34: “What are the indications for blood glucose monitoring in patients without 

diabetes?” 

The most frequent indication for monitoring was decreased oral intake (n=5), with one 

participant specifically mentioning decreased intake in elderly patients. 

“Patients with decreased oral intake” – (Doctor 1) 

Furthermore, doctors noted that indications for blood glucose monitoring included a wide 

variety of acute illness or critical conditions such as sepsis, major surgery, acute trauma, heart 

attacks, and stroke, as well as patients with decreased consciousness (e.g., head injury, 

epilepsy, or reduced GCS). Other comorbidities included chronic liver disease or liver 

derangement, adrenal insufficiency (Addisons disease), renal impairment, and pancreatic 

injury. In addition, monitoring was indicated when patients were receiving glucocorticoids, or 

when unexplained symptoms such as hypoglycaemia or seizures were observed. Monitoring 

was also considered necessary in patients with bowel obstruction, or reliance on NGT feeding. 

“Head injury, epileptics, major surgery pts (patients), acute trauma pts” – (Doctor 2) 

“Heart attacks, stroke, adrenal insufficiency, renal impairment, sepsis” – (Doctor 7) 

“Patients on nasogastric feeds, chronic liver disease, Addisons disease” – (Doctor 8) 

“Critically ill patient, liver patients, patients on corticosteroid” – (Doctor 9) 
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A single doctor noted the value of a once-off reading during admission for general screening 

purposes and another the use of HbA1c to identify undiagnosed DM. 

“Once off reading during admission” – (Doctor 10) 

“Screening for diabetes with a HbA1c” – (Doctor 5) 

4.3.3.3 All healthcare professionals 

Question 35: “Is there anything that you especially like about the Diabetic Flow Chart?” 

Healthcare professionals appreciated the chart’s clarity (n=6), simplicity (n=1), structure (n=1), 

and straightforward layout (n=1), noting that it was easy to use (n=3) and understand (n=2). 

“Is easy to record and is clear” – (Nurse 1) 

“It is easy to read” – (Doctor 8) 

Individual HCPs valued the chart for providing a concise, one-page overview, which made it 

easy to detect sudden drops or spikes in glucose readings, quickly assess average values, and 

clearly display the most recent reading. 

“It's easy to see when there is a sudden drop or spike in blood glucose” – (Nurse 10) 

“It’s easy to look at the average readings in one glance” – (Doctor 10) 

Two HCPs mentioned there is sufficient space for documenting relevant information. 

“Yes, enough space to write” – (Nurse 16) 

“Enough space for everything” – (Doctor 7) 

Furthermore, the HCPs highlighted the chart’s usefulness in promoting effective 

communication among staff (n=1), appreciated the inclusion of the urine analysis section (n=1), 

and mentioned the BGMC has a decent flow (n=1). 

“It is clear, and it communicates with every staff member easily” – (Nurse 4) 

“There’s a decent flow to it” – (Doctor 6) 
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One of the nurses mentioned that the timing of meals and nighttime snacks might be beneficial 

whereas another suggested that if the chart was a different colour, it would stand out more 

when staff are paging through the medical records. 

“I like the idea of mealtimes and (snack times) @ night” – (Nurse 11) 

“If the chart can have a bright colour for attention” – (Nurse 17) 

Question 36: “Are there any changes or suggestions you would recommend for the Diabetic 

Flow Chart?” 

Majority of participants (n=20) expressed satisfaction with the current format, responding with 

“no,” “nil,” or “not really.” Nonetheless, several constructive suggestions were made by the 

remaining HCPs. 

The most common recommendation was to incorporate meal-related indications (n=9) to 

clarify the relationship between blood glucose readings and meals. One suggestion included 

adding structured sections for different times of the day (e.g., breakfast, lunch, and dinner, or 

random glucose checks). One doctor also suggested a space for two-hour pre- and post-meal 

monitoring, to help distinguish fasting from non-fasting results. 

“Sections for different times of day i.e. before breakfast, lunch or dinner, or perhaps a section 

for random blood glucose” – (Nurse 10) 

“When patient has eaten and when sugar taken, unable to know if fasting or not” – (Doctor 7) 

“More space for 2hr pre- and post-meal monitoring plus writing medications prescribed” – 

(Doctor 2) 

Interestingly, a common request (n=5) was for larger spaces to make documentation easier, 

particularly for documenting dates and times. 

“Making more space for date and time” – (Nurse 18) 

“More space for writing” – Doctor 5 

Other space-related suggestions were inclusion of a section for correctional or SSI regimens 

(n=2), or even a standardised SSI regimen (n=1) as well as additional medications prescribed 
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and administered (n=1 each). An additional proposal included adding glucose parameters 

(n=1). 

“If there is space for the sliding scale perhaps” – (Nurse 11) 

“Standardised sliding scale on it” – (Doctor 6) 

“Adding the glucose parameters” – (Nurse 18) 

Finally, a participant suggested enhancing its visual distinctiveness, for example by 

incorporating colour, to improve usability and draw attention in practice. Another suggested a 

graphical element to highlight trends. 

“I would like it to be colourful so that we can easily see it because we use it more often” – 

(Nurse 19) 

“Maybe add like a graph type of chart that makes it easier to pick up trends in blood glucose” 

– (Nurse 20) 

Question 37: “How do you think blood glucose monitoring and control can be improved in 

the hospital?” 

A few respondents felt current practices were already sufficient and suggested no changes 

(n=4). Nevertheless, the remaining HCPs highlighted the importance of correct timing of 

glucose monitoring (n=7). Recommendations for improved timing specifically included 

performing readings before meals rather than afterwards and doing readings outside of other 

vital checks. 

“If they can check blood glucose right, in time before they eat because it is high after they eat” 

– (Nurse 16) 

“Outside of times of other vital checks” – (Doctor 7) 

Education and training were also requested frequently (n=6), including routine in-service 

training sessions for HCPs on documentation, monitoring, and anti-hyperglycaemic medication 

administration, as well as education on diet, lifestyle, hypo- and hyperglycaemia symptom 

recognition, and the importance of regular monitoring. Other education-related 

recommendations included informing patients on healthy diets and lifestyle (n=2). 
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“Routine training of healthcare professionals on documentation and administration of diabetic 

medications” – (Nurse 10) 

“If the hospitals can take nurses to do in-service training for Diabetes” – (Nurse 13) 

“Proper training on importance of regular monitoring” – (Doctor 6) 

“By educating patients more about diet or healthy lifestyle” – (Nurse 3) 

Participants further commented on monitoring, diet, and staffing improvements (n=3 each). 

More frequent monitoring after abnormal readings were suggested. Strict dietary restrictions 

in the wards were recommended, including flagging individuals with DM, using the boards 

above patients’ beds, to alert kitchen staff of dietary requirements. Additional system-level 

suggestions included more nursing staff and assigning dedicated staff to ensure timely 

monitoring. 

“If its abnormal we must do it more often” – (Nurse 5) 

“All diabetic patients should be indicated on the boards so that kitchen staff would also see 

that the patient is diabetic” – (Nurse 7) 

“Dedicated someone on staff team every day to measure” – (Doctor 7) 

Several participants pointed to documentation improvements and usage of the chart, such as 

revising the chart to clearly distinguish pre- and post-meal spaces (n=2). Furthermore, ensuring 

all patients with DM are using the Diabetic Flow Chart (n=1) and have correctional or SSI 

regimens prescribed (n=1). Lastly, extending monitoring to patients without DM at risk of 

hypoglycaemia (n=1). 

“It would be nice if the chart provide space specifically for pre- and post-meals” – (Nurse 6) 

“All known diabetic patient must have sliding scale written in casualty” – (Nurse 21) 

“Readings should be extended to non-diabetics at risk for hypoglycaemia” – (Doctor 11) 

Finally, a recommendation was made to have greater access to newer treatment options like 

sodium-glucose cotransporter 2 (SGLT2) inhibitors. 

“Access to SGLT2 inhibitors” – Doctor 5 
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4.4 Chapter Summary 

This chapter presented and discussed the results of the data collected during this study. It 

covered monitoring and documentation practices observed in the wards, as well as the 

knowledge and perceptions of the HCPs. The findings were used to identify trends in blood 

glucose monitoring and documentation within the study facility. Barriers experienced by the 

HCPs when monitoring and documenting blood glucose were also identified along with 

recommendations on improving glycaemic control at the study facility. A detailed discussion 

and interpretation of these results is provided in the next chapter. 
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CHAPTER 5 : DISCUSSION 

5.1 Introduction 

This chapter presents an in-depth discussion of the study findings. It focuses on key 

observations such as blood glucose monitoring practices, anti-hyperglycaemic medication 

management, prescribing and implementation of instructions for glycaemic variability, and 

usage of the BGMC. The general strengths of the facility’s glycaemic management, identified 

during data collection and analysis, are also highlighted. These findings are further 

contextualised through comparison with evidence-based literature and supported by illustrative 

case examples from study participants. 

Discussions are further aligned with the study objectives by addressing HCPs’ knowledge, 

perceptions, and perceived barriers, as well as their recommendations for the BGMC and 

glycaemic management at the study facility. The findings from both phases are compared 

throughout to assess the coherence and reliability of the overall study results. 

 

5.2 Study population overview 

5.2.1 Retrospective patient folder review: Sample demographics and clinical 

characteristics 

The retrospective folder review (Phase 1) included 101 patient folders sampled from the adult 

medical wards utilising a BGMC, with a nearly equal distribution between males and females 

(Figure 4.1). The target study sample of 100 patient folders was therefore achieved, providing 

sufficient data to enhance reliability of the results when comparing individual aspects within a 

single setting, as recommended by the WHO (1993). 

More than half (54.5%) of the 101 patient folders belonged to patients 60 years or older, and 

59.4% of the total study sample had a diagnosis of DM established on admission or during their 

hospital stay (Figure 4.1). The subgroup of elderly (≥60 years) had a higher prevalence of DM 

compared to the younger subgroup. This is consistent with a report from the IDF, which reports 

that the highest prevalence of DM occurs in older age groups, particularly among individuals 

aged 75-79 years (IDF, 2025). 
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Of concern was that more than half (55.0%) of the patients with DM had an HbA1c value 

≥7.5% and even more concerning, was that 48.3% of the participants with DM had an HbA1c 

≥8.5%, with the highest value documented being 17.1%. This shows poor long-term glycaemic 

control in these patients before hospitalisation, increasing their risk for complications. 

Elevated HbA1c values are well established as predictors of future cardiovascular and 

cerebrovascular events as well as overall mortality (Chen et al., 2015). Research indicates that 

each 1.0% rise in HbA1c is associated with a proportional increase in the risk of ischaemic 

stroke, irrespective of DM diagnosis (Chen et al., 2015). Moreover, an HbA1c exceeding 7.5% 

increases the risk of microvascular complications in patients with T2DM 2.5- to 5-fold 

(SEMDSA, 2017), in conjunction with incremental and significant increases in future risks of 

ischaemic stroke, coronary heart disease, and all-cause mortality (Chen et al., 2015). 

Interestingly, although patients with DM are generally more susceptible to infections and tend 

to experience more complicated disease courses (Holt et al., 2024; Rani et al., 2022), in this 

study, participants without DM had higher rates of confirmed infections compared to those 

with DM. Furthermore, despite the well-established association between DM and increased all-

cause mortality (Salehidoost et al., 2020), more participants without DM passed away, than 

participants with DM. Only one DM-related death was recorded, attributed to hyperglycaemia. 

The unexpected findings observed in this study may be explained by several factors. As a 

retrospective folder review, the analysis relied on documented events, so underreporting or 

missing notes could have affected the results. Similarly, infection rates depend on confirmation 

and documentation. If infections among patients with DM were less thoroughly investigated, 

their true incidence may have been underestimated. Additionally, patients without DM may 

have had other comorbidities, such as chronic kidney disease, cardiovascular disease, or 

immunosuppression, which could have increased their risk of infection and mortality. In 

contrast, patients with DM might have been more closely monitored or generally more health-

conscious, allowing for earlier detection and management of complications. Finally, the 

relatively small number of patients with DM means that a few outcomes could 

disproportionately influence percentages, potentially producing results that differ from 

established literature. 
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5.2.2 Healthcare professional survey: Participant categories 

Thirty-five HCPs working in the four medical wards of the study facility completed the self-

reported, electronic survey (Phase 2). The response rate was 91.7% among doctors and 60.0% 

among nurses. Ultimately, the study sample represented 67.3% of all eligible HCPs. Although 

this accounts for more than half of the eligible population, the response rate was lower than 

that reported in similar studies. For example, Hu & Jiang (2024) reported an 80.22% response 

rate in a survey assessing nurses’ knowledge, attitudes, and practices regarding DM 

management in China, while Van Zyl & Rheeder (2009) reported an 83.0% response rate in a 

study evaluating the knowledge and attitudes of medical and nursing staff regarding DM care 

in Pretoria, South Africa. These studies, however, included larger sample populations than the 

present study. Furthermore, the current study experienced difficulties with participation due to 

shift rotations, night-shift nursing staff, understaffing, agency or locum HCPs, and the 

willingness to provide informed consent for participation. 

Despite the lower response rate and smaller sample sizes, the current study sample was 

considered appropriate and representative, as it included HCPs from all relevant professional 

categories involved in glycaemic management and utilisation of the BGMC at the study 

facility. This diversity supports the generalisability and reliability of the study findings. 

Of the 35 participants who completed the Phase 2 HCP survey, 68.6% were nurses (Table 4.8). 

The nursing participants included enrolled nurses (ENs), RNs, and community service nurses. 

These categories represented the nursing staff primarily responsible for monitoring and 

documenting blood glucose readings, as well as administering dextrose and short-acting 

soluble insulin in response to episodes of hypo- and hyperglycaemia. The remainder of the 

nursing participants, OMs, were responsible for supervising ward nurses, receiving reports on 

dysglycaemia and glycaemic variability, and communicating these findings to medical doctors, 

as noted in nurses’ responses to Question 32 of the Phase 2 HCP survey: “Record and report 

to sister in charge and sister will report to doctor immediately” – (Nurse 1). 

The remaining participants (31.4%) were medical doctors, most of whom were senior doctors, 

including medical consultants and registrars (Table 4.8). The group also included early-career 

doctors, namely community service doctors and a medical officer. The group further 

encompassed medical interns who still practiced under supervision. Primarily, consultants, 

registrars, and MOs were responsible for interpreting blood glucose readings documented on 

the BGMC, while interns and community service doctors did so under supervision. 
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Unfortunately, no diabetologists or endocrinologists are employed at the study facility to 

provide specialist consultation. Future studies should consider comparing glycaemic 

management practices in settings where such specialists are available to determine whether 

their presence influences patient outcomes. 

Together, these two healthcare professional categories captured perspectives across multiple 

professional levels, making the sample both representative and generalisable to the broader 

population of HCPs involved in blood glucose monitoring and management. 

 

5.3 Blood glucose monitoring 

5.3.1 Reasons for monitoring 

Blood glucose monitoring was documented on the BGMC and was utilised in all patient folders 

included in Phase 1 of the study. For 27 of the 41 patients without DM, the reasons for 

monitoring were not explicitly stated but were inferred from clinical context, including 

diagnoses (e.g., liver derangement), medical notes indicating decreased GCS, the timing of 

monitoring initiation (e.g., brief ICU admission), and prescribing patterns (e.g., patients 

receiving NGT feeding). The need to infer indications, did however introduce the potential for 

misclassification and interpretation bias, as these assumptions may not fully reflect the 

clinicians’ original rationale. 

Nevertheless, these inferred indications for monitoring were supported by the doctors’ 

responses to Question 33 in Section 3 of the Phase 2 HCP survey, where similar reasons for 

monitoring patients without DM were identified. One of the doctor’s answers in support of this 

was: “Patients on nasogastric feeds, chronic liver disease, Addisons disease” – (Doctor 8). 

This concordance reinforces the reliability of the Phase 1 findings on this topic and supports 

validity of the overall results. 

5.3.2 Documentation of instructions for monitoring 

Clear instructions for blood glucose monitoring are essential for nursing staff and should be 

effectively documented in writing via an indication on the board above the patient’s bed and 

on the front of the medication prescription chart. The importance of these instructions was 

emphasised by the nurses. Half of the nurses indicated that they relied heavily on doctors’ 

instructions, particularly those documented on the medication prescription chart, to know 
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whether a patient requires blood glucose monitoring (Question 31; Phase 2 HCP survey). One 

nurse indicated they consulted the board above a patient’s bed as well to determine if 

monitoring is needed: “It would be written on the board on top of the patient’s bed as well as 

the prescription chart” – (Nurse 9). Moreover, during the Phase 1 data collection process, the 

researcher observed that BGMCs are often misplaced or moved within the patient folder, 

making them less accessible and visible for reviewing past monitoring patterns, underscoring 

the importance of these monitoring instructions. 

Just over half of the 101 patients had an instruction above their bed that they have DM or 

required blood glucose monitoring. Furthermore, 44 of the total study sample had an instruction 

for glucose monitoring documented on the front of their medication prescription chart. The 

required monitoring frequency was specified by doctors in 72.7% of these patients. However, 

these instructions were not consistently followed by nurses according to the documented blood 

glucose readings on the patients’ BGMCs (Figure 4.6), possibly due to the additional workload 

this would have created. Subsequently, blood glucose measurements for all patients in a ward 

were generally performed at the same time. 

Only 27.7% of the study sample were found to have both instructions for monitoring (above 

their bed and on their prescription charts) and this group’s mean number of daily glucose 

readings was 4.7 (SD 0.7). Conversely, 29 participants had neither of the two instructions, and 

this group had a mean of 3.4 (SD 1.7) daily blood glucose readings. The absence of clear 

instructions may have reduced nurses’ awareness to the need for blood glucose monitoring. 

This suggested that the presence of one or more instructions for blood glucose monitoring could 

have led to increased monitoring frequency, underscoring the importance of documenting a 

patient’s DM status and monitoring instructions to support effective blood glucose 

management. 

Also concerning was the finding that 16 patients without any instructions for monitoring 

(neither above the patient’s bed nor on the front of the prescription chart), experienced 58 

documented episodes of dysglycaemia, whereas 22 patients with both types of instructions 

experienced 173 episodes. This suggests that the participants with both instructions 

experienced more frequent detection of dysglycaemia. This difference may reflect heightened 

vigilance driven by clearer guidance and instructions, though it could also be influenced by 

other factors such as disease severity, age, meal requirements and timing, medication 
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administration, and variations in glycaemic control (ADA, 2025; Van Zyl & Rheeder, 2009), 

or it may simply represent a coincidental finding. 

In summary, patients with both monitoring instructions documented more blood glucose 

readings per day and had more documented episodes of hypo- and hyperglycaemic episodes, 

whereas those without any instructions for monitoring had fewer readings per day and fewer 

documented dysglycaemic episodes. This finding is noteworthy, as it represents the primary 

purpose of monitoring, which is to detect abnormal glucose levels and subsequently guide 

appropriate intervention (SEMDSA, 2017). However, it was not possible to definitively 

determine the causality of this relationship within the current study. 

Additionally, two nurses mentioned during the Phase 2 HCP survey, that they needed to 

monitor blood glucose levels if a patient is on anti-hyperglycaemic medication: “If the patient 

is diagnosed with diabetes and patient is on insulin and diabetic medication” – (Nurse 7). 

However, not all Phase 1 folders of patients with DM had prescriptions for anti-hyperglycaemic 

medication (only 95.0%) (Table 4.5), further emphasising the need for monitoring instructions. 

5.3.3 Monitoring frequency 

According to the literature, the frequency and timing of blood glucose monitoring should be 

individualised, ideally aligning with a patient’s nutritional intake and medication schedule 

(ADA, 2025; Van Zyl & Rheeder, 2009). In most hospitalised patients requiring blood glucose 

monitoring, this results in approximately four readings per day, ideally taken before each meal 

and at bedtime (ADA, 2025; SEMDSA, 2017; Umpierrez et al., 2002; Van Zyl & Rheeder, 

2009). 

Several HCPs also emphasised the importance of the timing of blood glucose monitoring when 

asked how glucose monitoring and control could be improved at the study facility (Question 

37; Phase 2 HCP survey), specifically noting that measurements should consistently be 

performed before meals. Nevertheless, even when readings were taken pre-prandially at the 

study facility, the current BGMC did not allow for clear identification of a reading’s relation 

to meal timing, as discussed in Section 5.4.7. 

Knowledge regarding blood glucose monitoring among the HCPs varied. Only a third of the 

35 HCPs correctly recognised that monitoring frequency should be individualised, with doctors 

more likely than nurses to choose this patient-centred approach (Question 2; Phase 2 HCP 

survey) (Figure 4.10). The largest group of nurses selected “4 to 6 hourly” monitoring in 
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response to this question. Although this frequency is not recommended for all hospitalised 

patients, 4- to 6- hourly monitoring (equivalent to four to six blood glucose measurements per 

day) is considered acceptable for most hospitalised patients, according to the literature (ADA, 

2025; SEMDSA, 2017; Umpierrez et al., 2002; Van Zyl & Rheeder, 2009). Nevertheless, 

individualised monitoring was considered the correct response to account for all possible 

variations in monitoring frequency. 

Application of the nurses’ knowledge regarding 4- to 6-hourly monitoring was reflected in the 

Phase 1 study findings, where most of the 101 participants (68.3%) had a mean of four or more 

blood glucose readings per day (Figure 4.6). 

It appeared that a diagnosis of DM increased the frequency of monitoring in the Phase 1 study 

sample. While only 46.3% of patients without DM received a mean of four or more glucose 

measurements per day, 83.3% of patients with DM had a daily mean of four or more readings. 

In addition, shorter durations of monitoring were found in patients without DM compared to 

those with DM. Blood glucose was monitored for less than two days in 17.5% of patients 

without DM, versus 8.3% of patients with DM. Monitoring for less than two days could be 

attributed to shorter hospital stays, human error, or the late initiation of monitoring during 

admission. In some cases, monitoring may have been required only for a brief period, for 

example, in patients receiving NGT feeding, addressing overdose or hypoglycaemia, those with 

decreased or fluctuating level of consciousness, NPO status, peri- or post-operative care, liver 

derangement, or during short intermittent ICU admissions. 

Although blood glucose readings obtained during DKA were excluded from data analysis, it 

was observed during the Phase 1 data collection process that the monitoring frequency also 

increased when patients were on a DKA protocol, as insulin infusion rates had to be adjusted 

according to blood glucose readings. Glucose measurements were done every two hours in 

these patients, which is recommended according to national and international guidelines (ADA, 

2025; SEMDSA, 2017). Another positive observation noted during Phase 1 data collection was 

that monitoring frequencies generally intensified following dysglycaemia, confirmed by four 

nurses during the Phase 2 HCP survey: “When it’s abnormal we do it more often until it is 

stable” – (Nurse 5). This was particularly apparent with hypoglycaemic episodes where a 

follow-up glucose reading was often done after dextrose administration to confirm recovery 

and euglycaemia. 
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Regarding patients receiving continuous enteral or parenteral nutrition, no significant 

difference was observed in the monitoring frequency between those with NGT feeding and 

those without, which is consistent with recommendations from relevant guidelines stating that 

these patients should also receive 4- to 6-hourly glucose monitoring (ADA, 2025; SEMDSA, 

2017; Umpierrez et al., 2002; Van Zyl & Rheeder, 2009). 

The frequency of blood glucose monitoring at the study facility was generally adequate, with 

a mean of 4.3 measurements per day (SD 1.2), aligning with literature recommendations for 

majority of hospitalised patients (ADA, 2025; Umpierrez et al., 2012; Van Zyl & Rheeder, 

2009). However, the greatest barrier to effective monitoring was the inability to identify the 

timing of blood glucose readings in relation to mealtimes, which will be discussed in Section 

5.4.7. 

 

5.4 Blood glucose monitoring chart 

5.4.1 Chart title 

Most of the 35 HCPs strongly agreed that the title of the BGMC used at the study facility, 

“Diabetic Flow Chart,” was appropriate for indicating the purpose of the chart (Question 11; 

Phase 2 HCP survey) (Figure 4.13). Although the majority of HCPs were satisfied with the 

current title, it could be perceived as misleading or inappropriate for patients without DM 

whose blood glucose is being monitored. A more inclusive and descriptive alternative, such as 

“Blood Glucose Monitoring Chart,” could therefore be considered to better reflect its use across 

all patient groups. 

5.4.2 Space provided on the chart 

Opinions of the HCPs on whether the BGMC provided sufficient space for documentation were 

mixed. A consensus emerged amongst 77.1% of the 35 HCPs that the space provided for 

documenting the blood glucose readings was sufficient (Question 15; Phase 2 HCP survey) 

(Figure 4.17). In addition, 42.9% chose “Strongly agree” and “Agree” respectively when 

asked if the chart had enough space to document all necessary information for accurate blood 

glucose monitoring (Question 19; Phase 2 HCP survey) (Figure 4.21). 

While 48.6% of the HCPs strongly agreed there was enough space for date documentation, the 

remaining responses lacked consensus (Question 12; Phase 2 HCP survey) (Figure 4.14). 
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Furthermore, a difference in opinion was observed between nurses and doctors, with the largest 

group of nurses (n=15) selecting “Strongly agree,” while the largest group of doctors (n=4) 

selected “Disagree” as their answer to Question 12. A similar finding was noted regarding the 

space for documenting time. While 68.6% of the HCPs were in agreement that there was 

enough space to document the time of glucose measurement, the largest group of doctors (n=4) 

again selected “Disagree” (Question 13; Phase 2 HCP survey) (Figure 4.15). 

Interestingly, these mixed responses from Section 2 of the HCP survey, regarding the space 

provided on the BGMC, coincides with the findings from Section 3 of the survey. Only two 

HCPs mentioned in their Section 3 answers that there was sufficient space to document relevant 

information on the BGMC, whereas five HCPs suggested larger spaces to facilitate easier 

documentation, particularly for documenting dates and times of blood glucose measurements. 

During Phase 1 data collection and analysis, only 9.9% of the BGMCs were found to be 

complete. Although 76.2% of charts included the times of all blood glucose measurements, 

only 12.9% documented the dates of all readings. A BGMC was considered complete if it 

contained no missing data and was accurate, with no transcribing errors. The most frequent 

documentation error identified on the BGMCs was discrepancies between the documented 

dates and times of blood glucose measurements, where the date did not align with the time 

(e.g., reflecting the following day or duplicating the same day incorrectly). These 

inconsistencies make it difficult to interpret blood glucose trends, appropriately adjust anti-

hyperglycaemic therapy, and manage dysglycaemia effectively. Consequently, the space 

provided on the BGMC, particularly for documenting date and time, was identified as a barrier 

to glycaemic management at the study facility. Increasing the space available for documenting 

time and date may therefore improve completeness and facilitate more accurate glycaemic 

monitoring. 

In terms of the documentation of date and time on the chart, 77.1% of HCPs were in agreement 

that the way in which date and time is documented was effective (Question 14; Phase 2 HCP 

survey) (Figure 4.16). The researcher did, however, observe that nurses often documented the 

date for the first blood glucose reading of the day but omitted dates from subsequent readings, 

likely to save time. This practice made it difficult to determine which day particular readings 

belonged to during data collection, especially when time is also omitted. Furthermore, even 

when times were documented, the absence of corresponding mealtime information made 

interpretation and assessment of glycaemic control challenging. 
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5.4.3 Response to abnormal blood glucose readings 

Perceptions on the documenting of additional interventions, such as correctional or SSI as well 

as dextrose, also varied in the Phase 2 HCP survey, particularly among doctors. While most of 

the nurses strongly believed the space provided on the chart was adequate to document such 

medication administrations, there was no significant consensus among the doctors (Question 

16; Phase 2 HCP survey) (Figure 4.18). 

When further asked about the clarity of correctional and SSI administration entries on the 

BGMC, 62.9% of HCPs were in agreement that administration of these insulins was always 

clearly shown on the chart (Question 17; Phase 2 HCP survey) (Figure 4.19). Of note, the 

doctors’ responses were divided, with five agreeing and six disagreeing, reflecting mixed 

perceptions from this profession. 

Interestingly, almost three quarters of the HCP participants subsequently agreed that the 

regimen for correctional and SSI should be specified on the chart (Question 27; Phase 2 HCP 

survey) (Figure 4.29). This finding was supported by the recommendation for the inclusion of 

a dedicated section for correctional or SSI regimens by the HCPs in Section 3 of the Phase 2 

survey. Another doctor specifically suggested a standardised SSI regimen be added to the chart: 

“Standardised sliding scale on it” – (Doctor 6). 

5.4.4 Urine analysis 

The majority of HCPs agreed or strongly agreed that the urine glucose section should be 

included on the BGMC and that this section was used (Question 18; Phase 2 HCP survey) 

(Figure 4.20). However, it was interesting to note that for all BGMCs evaluated for Phase 1 of 

this study, the urine analysis section was only used in patients with DKA to document ketones 

in the urine. This section of the chart takes up a fair amount of space and could therefore 

possibly be adjusted and simplified to show urine ketones more concisely, resulting in more 

space for other suggested elements. 

5.4.5 Chart usability 

The usability of the chart was considered a strength with an almost unanimous agreement 

amongst the 35 HCPs that the BGMC was easy to navigate and understand (Question 20; Phase 

2 HCP survey) (Figure 4.22). These results were reflected in the Section 3 open-ended 

responses as well. Many HCPs appreciated the chart’s clarity, simplicity, structure, and 

straightforward layout, noting that it was easy to use and understand. Furthermore, they valued 
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its ability to provide a one-page overview, making it easy to detect sudden drops or spikes in 

glucose readings, view average readings at a glance, and clearly give the most recent reading: 

“It's easy to see when there is a sudden drop or spike in blood glucose” – (Nurse 10). 

Furthermore, almost all the nurses (83.3%) indicated that they had not experienced any 

difficulties when completing the BGMC (Question 21; Phase 2 HCP survey), and a similar 

trend was observed among doctors, with the majority (81.8%) reporting the same (Figure 4.23). 

Regarding interpretation of the BGMC, nearly all nurses (95.8%) indicated they had not 

experienced difficulties, whereas 36.4% of the doctors reported challenges in interpreting the 

BGMC (Question 22; Phase 2 HCP survey) (Figure 4.24). 

This finding was noteworthy, as nurses were primarily responsible for completing the BGMC, 

while doctors were mainly responsible for interpreting it. Consequently, more nurses reported 

difficulties with completion than interpretation, whereas more doctors experienced challenges 

with interpretation than completion. This pattern reflected the distinct professional roles and 

responsibilities of each healthcare category in relation to the BGMC, confirming the 

applicability and reliability of the survey results. 

5.4.7 Blood glucose readings in relation to meals 

Interpreting glycaemic control requires insight into the timing of blood glucose measurements 

in relation to meals (Momesso et al., 2018). More so, key obstacles to optimal glycaemic 

control include poor coordination of POCT with insulin administration around mealtimes 

(Momesso et al., 2018). This aspect emerged as a notable theme and was frequently observed 

during the Phase 2 data analysis. 

Although 60.0% of the 35 HCPs agreed that it was easy to identify whether a measurement 

was pre- or post-meal, 40.0% disagreed (Question 25; Phase 2 HCP survey) (Figure 4.27). This 

distribution was due to the differences between the professions. Most of the nurses selected 

“Strongly agree” for this question whereas most of the doctors selected “Strongly disagree.” 

One doctor specifically stated it is not possible to know if the readings are fasting or random 

in the Section 3 open-ended question responses: “When patient has eaten and when sugar 

taken, unable to know if fasting or not” – (Doctor 7). 

When consequently asked if this information should be more clearly indicated on the BGMC, 

the response was much stronger (Question 26; Phase 2 HCP survey) (Figure 4.28). Almost all 

the HCPs were in agreement that blood glucose readings in relation to meals should be more 
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accurately reflected. Likewise, 82.9% agreed that predefined sections for breakfast, lunch, 

dinner, and bedtime readings would be beneficial (Question 28; Phase 2 HCP survey) (Figure 

4.30). 

These perceptions documented in Section 2 of the survey were echoed in the Section 3 

responses. The most common recommendation for the BGMC was to incorporate meal-related 

indications (n=8), such as specifying mealtimes to clarify the relationship between blood 

glucose readings and meals: “It would be nice if the chart provide space specifically for pre-

meal and post-meals” – (Nurse 6). One suggestion specifically included adding structured 

sections for different times of the day: “Sections for different times of day i.e. Before breakfast, 

lunch or dinner, or perhaps a section for random blood glucose” – (Nurse 10). One doctor also 

suggested a space for two-hour pre- and post-meal monitoring, to help distinguish fasting from 

non-fasting results. 

These mealtime-related challenges when interpreting blood glucose readings, as expressed by 

the HCPs, were also experienced first-hand by the researcher. Thus, for this research, in the 

absence of documented times of meals in relation to the timing of blood glucose readings, all 

blood glucose readings were interpreted as random values and assessed against PPG targets. 

This represents a potential limitation of both the facility’s current blood glucose documentation 

and monitoring practices and of this study. 

Regarding the HCPs’ knowledge of mealtime glucose measurements, all participants of the 

Phase 2 HCP survey agreed that knowing when a patient last ate is essential for interpreting 

blood glucose results, and nearly all (94.3%) recognised the importance of knowing the timing 

of the next meal before administering anti-hyperglycaemic medicines. Similarly, most HCPs 

(82.9%) acknowledged that NPO status influences insulin administration. Overall, the HCPs 

possessed a strong foundational knowledge and positive perceptions regarding mealtime 

glucose measurement, as reflected across all three sections of the Phase 2 HCP survey. The 

level of knowledge on mealtime glucose measurement observed among HCPs in this study was 

notably higher than that reported in a comparable survey conducted by Van Zyl & Rheeder 

(2008), in which only 15.0% of the participating doctors recommended meal-related 

monitoring and just 27.0% of nurses indicated that blood glucose monitoring should be 

performed in relation to meals. 
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Most BGMCs evaluated in the literature allow for the classification of pre- and post-meal blood 

glucose readings. Nevertheless, although pre- and post-meal readings are included in these 

BGMCs, their use is not always optimal, meaning that adherence remains as significant a 

challenge as inclusion. An audit of clinical records from 164 adult patients with DM at a large 

secondary hospital in Gauteng, South Africa, assessed current practices in DM care and 

glycaemic control during hospitalisation (Van Zyl & Rheeder, 2009). The audit revealed 

considerable inconsistencies in blood glucose monitoring, with only 2.0% of readings aligning 

with meal consumption (Van Zyl & Rheeder, 2009). 

Additional proposed modifications to the BGMC involved the inclusion of graphical elements 

to highlight trends and the use of colour to enhance visual distinctiveness. This was also a 

recommendation from Wagoro et al. (2019) to help guide nurses in blood glucose monitoring 

and documentation. Notably, differences in perceptions about the BGMC were observed 

between nurses and doctors, likely reflecting their distinct roles. Nurses primarily complete 

and update the chart, while doctors interpret it to guide treatment adjustments and clinical 

decision-making. 

 

5.5 Anti-hyperglycaemic medication and glycaemic control 

5.5.1 Scheduled anti-hyperglycaemic medication prescribing and dose 

omissions 

Among the Phase 1 study sample (N=101), just over half were prescribed scheduled anti-

hyperglycaemic medication therapy. This included the majority of the 60 patients with DM and 

9.8% of those without (Table 4.3). Oral agents were used by 41 individuals of the total study 

sample, all of whom received metformin, with 10 of these patients receiving a combination of 

metformin and glimepiride. Notably, three of the 41 patients on metformin treatment did not 

have DM but were diagnosed with metabolic syndrome. 

Scheduled insulin therapy was prescribed in 23 of the patient folders, (22 patients had DM and 

one did not but received treatment with intermediate-acting/isophane insulin). Furthermore, 34 

of the 101 patient folders had instructions for short-acting soluble insulin administration in 

cases of elevated blood glucose. Of these, 11 were for correctional insulin and 23 for SSI. 
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This prescribing pattern aligns with clinical guidelines indicating that individuals with T2DM 

may continue using oral anti-hyperglycaemic agents during hospitalisation, although insulin 

typically remains the preferred approach for achieving glycaemic control in the inpatient 

setting (ADA, 2025; SEMDSA, 2017). Furthermore, insulin is not only the preferred treatment 

of hyperglycaemia in patients with DM but also for those without the disease. 

To achieve optimal glycaemic control in hospital, guidelines recommend an insulin regimen 

consisting of three key components (Nau et al., 2010; SEMDSA, 2017). The first two 

components form the basal-bolus regimen, while the third comprises correctional insulin 

(ADA, 2025). This approach is considered the treatment of choice for non-critically ill patients 

with adequate nutritional intake and carries a Level A recommendation (ADA, 2025). 

In total, 61 of the Phase 1 sample received either oral-only anti-hyperglycaemic therapy, a 

combination of oral and insulin therapy, or insulin-only therapy. Among these 61 patients, 16 

distinct medication combinations and treatment regimens were identified (Figure 4.4 and 4.5). 

The most frequently prescribed regimen among within the patient folders was the combination 

of metformin and SSI (Figure 4.4). Furthermore, among the 20 patients prescribed insulin-only 

regimens, independent SSI therapy was most frequently used (Figure 4.5). This indicated a 

substantial reliance on SSI treatment at the study facility, despite it not being the recommended 

approach for glycaemic management in hospitalised patients according to the literature (ADA, 

2018; SEMDSA, 2017; Umpierrez et al., 2007). 

Scheduled anti-hyperglycaemic medication dose omissions, including oral agents and 

scheduled insulin, were documented in 26 of the 53 patient folders that had scheduled anti-

hyperglycaemic medication prescribed in Phase 1 of the study, all of whom had DM. 

Interestingly, it was observed that metformin doses were often omitted in response to low blood 

glucose values (e.g., 3.7mmol/L), despite metformin’s mechanism of action. Metformin 

reduces intestinal glucose absorption, decreases hepatic glucose production, and improves 

insulin sensitivity, and is consequently associated with a very low risk of hypoglycaemia 

(Joseph, 2021). Reports of hypoglycaemia occurring at therapeutic metformin doses are rare. 

For instance, in a five-year chart review on the toxic effects of metformin exposure, 

hypoglycaemia was reported in only 2.8% of cases (Spiller & Quadrani, 2004). 

Scheduled insulin (biphasic, intermediate- and short-acting) was also frequently omitted in 

response to low blood glucose readings. Although insulin carries a high risk of hypoglycaemia 
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(Valero Garzón et al., 2024), omissions were applied inconsistently in practice. In one case, 

intermediate-acting/isophane insulin was withheld due to a blood glucose reading of 

4.5mmol/L, as noted by the administering nurse on the prescription chart. Conversely, other 

patients continued to receive intermediate-acting/isophane insulin at the same and even lower 

values such as 3.9mmol/L. These observations were notable as majority of nurses (66.7%) 

selected the lowest blood glucose value (≤3.0mmol/L) as the threshold for hypoglycaemia 

diagnosis during the Phase 2 HCP survey (Question 5; Table 4.9) but seemed to be omitting 

medications at much higher blood glucose values. 

These dose omissions frequently led to hyperglycaemic episodes, a trend consistent with 

previous literature (Shelton et al., 2021). For example, the omission of intermediate-

acting/isophane insulin due to a blood glucose reading of 4.5mmol/L, documented in a Phase 

1 patient folder, led to a subsequent reading of 14.7mmol/L. It is, however, important to note 

that dose omissions were not only in response to perceived low blood glucose values but also 

occurred as a result of other contributing factors such as medication unavailability from the 

pharmacy, improper documentation, and human error. Nonetheless, it was not possible to 

determine the reason for every dose omission in the Phase 1 study sample due to the 

retrospective nature of this study. 

Another example from Phase 1 of the study included the omission of a patient’s dinner dose of 

biphasic insulin, followed by a blood glucose reading of 15.6mmol/L, requiring six units of 

correctional short-acting soluble insulin. Similarly, the omission of scheduled short-acting 

soluble insulin before lunch in a different case resulted in a PPG reading of 14.2mmol/L, which 

again necessitated correctional short-acting soluble insulin. In a different scenario, the 

scheduled dinner dose of biphasic insulin was omitted for a patient when the blood glucose 

reading was already 12.6mmol/L, indicative of hyperglycaemia. Instead of receiving the 

scheduled biphasic insulin dose, the patient was given two units of correctional short-acting 

soluble insulin only, yet subsequent readings remained elevated at 11.9mmol/L later that 

evening and 15.7mmol/L the following morning. 

These case examples demonstrated that insulin omissions, regardless of cause, were frequently 

associated with potentially preventable hyperglycaemia in the Phase 1 study sample, which 

increased the need for correctional therapy, raised healthcare costs, and potentiated the risks of 

complications. However, not all dose omissions resulted in hyperglycaemic events. It is also 

important to note that due to the retrospective method used to collect data, it was not possible 
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to determine whether these omissions were verbally discussed with doctors or due to other 

factors such as NPO status, because this information was not documented. Nevertheless, 

standardised thresholds or clear instructions for the omission of scheduled anti-hyperglycaemic 

medication in response to low blood glucose levels or clinical indications, could help guide 

medication administration and simplify decision-making for nurses. 

5.5.2 Individualised instructions and thresholds for managing glycaemic 

variability 

5.5.2.1 Instructions and thresholds 

Instructions for managing glycaemic variability, including individualised thresholds for 

dextrose and short-acting soluble insulin administration (SSI and correctional insulin) in 

response to low or high blood glucose readings, play a critical role in hospital practice, as 

nurses primarily rely on them to respond to episodes of hypo- or hyperglycaemia. This was 

evident in the data analysis from Question 32 in Section 3 of the Phase 2 HCP survey, where 

majority of nurses indicated that, in cases of abnormal blood glucose levels without prescribed 

instructions, they must contact the doctor for treatment advisement since they cannot 

administer any medication without it: “Contact doctor do not give anything without 

prescription” – (Nurse 11). 

Such instructions for variability were documented in 38 of the 101 Phase 1 patient folders. All 

38 charts specified when dextrose should be given for low blood glucose but as mentioned 

previously, only 34 included instructions for short-acting soluble insulin in response to elevated 

blood glucose levels. The most frequently prescribed threshold for dextrose administration in 

these 38 patients was a blood glucose value of ≤4.0mmol/L (92.1%) with only the remaining 

7.9% prescribed a literature-recommended threshold of ≤3.9mmol/. The STGs and EML for 

South Africa Hospital Level Adults define hypoglycaemia at a blood glucose value 

≤3.9mmol/L (NDoH, 2024). Moreover, the ADA and SEMDSA guidelines define 

hypoglycaemia at an even lower blood glucose level (≤3.8mmol/L) (ADA, 2025; SEMDSA, 

2017). 

In Section 1 of the Phase 2 HCP survey, most doctors correctly identified ≤3.9mmol/L as the 

threshold for hypoglycaemia (Question 5; Table 4.9). However, the survey question did not 

include a response option of ≤4.0mmol/L, which limited comparison between the Phase 2 

survey responses and the Phase 1 prescription chart data to determine which threshold 

(≤3.9mmol/L or ≤4.0mmol/L) doctors ultimately perceived as correct. 
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On the other hand, documented thresholds for initiating short-acting soluble insulin (as part of 

correctional or SSI therapy) in response to hyperglycaemia, varied widely. The different 

thresholds observed ranged from ≥4.1mmol/L to ≥16.1mmol/L (Figure 4.3). These variations 

in thresholds, prescribed for responding to glycaemic variability, may reflect individualised 

glycaemic targets determined by doctors, based on factors such as age, comorbidities, 

diagnosis, concurrent medications, or the difference in clinical judgement and experience of 

the HCPs. 

The most common threshold for initiating short-acting soluble insulin, prescribed in 38.2% of 

the 34 patients on SSI or correctional regimens, was ≥10.1mmol/L, which aligns with national 

and international guidelines’ definition of in-hospital hyperglycaemia (ADA, 2025; NDoH, 

2024; SEMDSA, 2017). 

It was not possible to establish whether specific thresholds were consistently applied to certain 

population groups or followed a particular prescribing pattern. Factors that could have 

influenced these differences are age, comorbidities, diagnosis, concurrent medications, patient 

history, glycaemic control, the clinical picture of the patient, and the differences in clinical 

judgement and experience of the prescribing doctors. 

As evident by these threshold variations, instructions for glycaemic variability on the front of 

patients’ prescription charts allowed for a more individualised approach to glycaemic 

management, as the doctors prescribing them could alter and change the applicable thresholds 

to accommodate patient-specific factors. For example, instead of applying the guideline-based 

threshold of >12.0mmol/L to define hyperglycaemia in an elderly patient, thereby warranting 

the possible administration of short-acting soluble insulin (NDoH, 2024), a doctor may adjust 

this threshold to >13.9mmol/L if the patient is at high risk of hypoglycaemia (ADA, 2025), to 

promote safer and more optimal outcomes. 

5.5.2.2 Practical implication 

There is substantial literature on the reactive nature of SSI regimens, their inability to cover 

basal insulin requirements, and their association with higher incidences of hypo- and 

hyperglycaemia, making them less effective in maintaining optimal glycaemic control (Nau et 

al., 2010; SEMDSA, 2017; Umpierrez et al., 2007). However, evidence on the practical 

implications of SSI and correctional regimens, particularly regarding the administration of 

short-acting soluble insulin and interpretation of instructions is limited. This makes the current 
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research study especially significant, as it provides real-life scenarios and insights into the 

interpretation and clinical implications of these regimens. 

Although glycaemic management may be individualised (ADA, 2025), it can increase the 

responsibility on the nursing staff, who must measure, interpret, and respond to individual 

blood glucose thresholds for each patient. Thereby, increasing the risk for medication 

administration errors. 

Observed inconsistencies that may be related to these individualised instructions included the 

omission of correctional insulin, SSI, or dextrose despite elevated or decreased glucose 

readings requiring intervention. Conversely, patients occasionally received correctional 

insulin, SSI, or dextrose despite the absence of instructions for its administration, with no 

apparent consistency or pattern. This may be explained by unfamiliarity, as nurses may perhaps 

not always consult the instructions on the front of the prescription chart if glucose levels do not 

appear “high” or “low” to them, evident by the difference in the HCPs’ knowledge regarding 

glycaemic targets (Questions 3-5; Phase 2 HCP survey) (Table 4.9). 

An example that illustrates this was a Phase 1 patient folder that had a SSI regimen prescribed 

with insulin administration starting at a blood glucose threshold of >8.1mmol/L. During 

admission, this patient experienced 18 hyperglycaemic events according to this individualised 

threshold, but only 10 (55.6%) were treated. Furthermore, administration of the SSI seemed 

sporadic since the patient received short-acting soluble insulin therapy for lower blood glucose 

readings, such as 9.0mmol/L, but not for higher values such as 10.8mmol/L. As this patient 

was not on any scheduled anti-hyperglycaemic medication, despite having T2DM, accuracy of 

the SSI administration was important. 

Another scenario involved a patient with a blood glucose reading of 2.9mmol/L who was not 

prescribed instructions for dextrose administration in response to low blood glucose levels and 

consequently did not receive any dextrose in response. In contrast, a different patient with a 

blood glucose reading of 3.9mmol/L, who also did not have instructions for dextrose 

administration, received 50mL of dextrose in response to this reading. These discrepancies in 

reactions to dysglycaemia could be due to differences in nurses’ interpretation of blood glucose 

readings and their individual clinical judgement. However, it is also possible that the first 

patient did receive dextrose or oral glucose, but it was not documented, or that the second 

patient’s dextrose administration was discussed with a doctor, something that cannot be 
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determined due to the retrospective nature of this study. However, the generally accepted 

principle in clinical practice is that if it is not documented, it didn’t happen (Carroll-Johnson, 

2008). 

These discrepancies may be influenced or exacerbated by the absence of patient-specific or 

task-specific nurse assignments. In the ward, all nursing staff share responsibility for all 

patients, and more than one nurse are responsible for measuring and interpreting blood glucose 

values within a ward. Meaning, different nurses interpret and respond to blood glucose values 

differently at various times, increasing the risk for variations in glycaemic monitoring, 

documentation, and management. 

Another concern observed during Phase 1 data collection related to the frequency of 

correctional and SSI administration in response to elevated blood glucose levels. The frequency 

of blood glucose monitoring at the study facility was generally appropriate, as previously 

discussed (Section 5.3.3), with most patients receiving glucose checks four to six times daily. 

However, it was a concern that the administration of short-acting soluble insulin, whether as 

correctional doses or as part of SSI, could be driven more by the number of glucose 

measurements done than by clinical guidance. Although some prescription charts specified the 

preferred monitoring frequency, these instructions were not always followed by the nurses due 

to staff shortages. Furthermore, there was no clear guidance or protocols for administering 

correctional and SSI regimens, including the number of short-acting soluble insulin doses that 

may be given to a patient daily. As a result, these corrective and SSI therapies were sometimes 

administered as often as elevated blood glucose readings were documented, regardless of the 

timing or circumstances of the measurements. 

This inconsistency introduced the risk of a type 1 error (false positive), where increased 

monitoring in response to glycaemic variability could lead to more episodes being detected and 

consequently treated. While closer monitoring and treatment of glycaemic variability is 

clinically appropriate, it also creates inequities in care. For example, one patient with six 

elevated readings in a single day could receive six correctional insulin doses, while another 

patient with comparable hyperglycaemia but only three glucose measurements, possibly as a 

consequence of staff shortages, would receive only three doses. In addition, it is difficult to 

interpret blood glucose trends and insulin requirements with such disparities in monitoring and 

short-acting soluble insulin administration. 
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An additional observation was that correctional and SSI regimens were often treated as 

equivalent and used interchangeably. This was evident in both the prescribing of the regimens 

and the administration of short-acting soluble insulin doses, which is inaccurate. Possible 

resolutions include the development of protocols to guide the prescribing and administration 

of these regimens, clearly outlining when such insulin is primarily warranted (e.g., before 

meals) and when it should be omitted (e.g., during follow-up glucose checks). 

5.5.3 Scheduled and correctional insulin administration 

Further observations noted during data analysis was uncertainty among the HCPs on whether 

to administer scheduled insulin alone or in combination with correctional insulin in response 

to elevated blood glucose levels. This observation led to the inclusion of the clinical scenario 

(Question 10) on insulin administration in the Phase 2 HCP survey. 

It was evident from the review of multiple BGMCs during Phase 1 data collection, that 

scheduled insulin was being administered alone in response to elevated blood glucose readings 

instead of in conjunction with correctional insulin as indicated (contributing to the low rate of 

treatment responses to hyperglycaemia as discussed in Section 5.6.2). This seems to be 

occurring when scheduled insulin is due to be administered at the same time the elevated blood 

glucose reading is obtained. 

For example, one of the Phase 1 patient folders recorded a pre-breakfast blood glucose reading 

of 16.8mmol/L. Although the patient had a prescribed correctional insulin regimen requiring 

short-acting soluble insulin for glucose readings above 10.1mmol/L, he was due to receive his 

scheduled morning dose of biphasic insulin after the glucose check. As a result, only the 

scheduled biphasic insulin was administered, and no correctional insulin was given. The 

scheduled insulin was then documented on the BGMC to indicate it was given in response to 

the elevated blood glucose level. In some cases, this made it difficult to determine whether 

certain insulin administrations were scheduled, correctional, or part of a SSI regimen, 

specifically regarding short-acting soluble insulin. Consequently, making it difficult to 

determine glycaemic control and insulin requirements. 

Another example was from a Phase 1 patient folder with a documented blood glucose reading 

of 22.2mmol/L before dinner but the patient only received his scheduled biphasic insulin, 

despite corrective insulin being prescribed, as the glucose measurement coincided with the 

prescribed dosing time of the biphasic insulin. In some cases, these dose omissions resulted in 
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persistent hyperglycaemia, while in others, blood glucose levels normalised despite the 

omission of corrective insulin. 

The observation was that scheduled insulin is being treated as correctional insulin which is not 

accurate. According to the SEMDSA guidelines, patients on prandial insulin who present with 

elevated pre-meal glucose levels should receive both their scheduled prandial insulin and an 

appropriate correctional dose (SEMDSA, 2017). 

In support of this statement, 25.7% of all HCPs that completed the HCP survey during Phase 

2 of this study chose to only administer scheduled Actraphane® (biphasic insulin) in response 

to an elevated blood glucose level despite having instructions to administer correctional insulin 

as well (Question 10; Figure 4.12). Interestingly, 70.8% of nurses selected the correct regimen 

of scheduled Actraphane® plus a correctional dose of Actrapid® (short-acting soluble insulin), 

compared to 54.5% of doctors (SEMDSA, 2017). Overall, 65.7% of the 35 HCPs had adequate 

knowledge on hyperglycaemia management and selected the correct option. 

Interestingly, a cross-sectional survey conducted by Beliard et al. (2016) revealed participating 

HCPs to have suboptimal knowledge of hyperglycaemia management when compared to best 

practice standards. Further, although respondents acknowledged the importance of managing 

hyperglycaemia, their practices appeared to prioritise convenience over effectiveness (Beliard 

et al., 2016). 

The findings from the current study therefore suggest that clearly documented instructions for 

co-administration of scheduled and correctional insulin could guide medication administration, 

reduce variability in glycaemic management, and simplify decision-making for nursing staff to 

ultimately improve glycaemic management. More detailed education and case discussions on 

the management of complex scenarios such as the one presented in the Phase 2 HCP survey 

(Question 10) could also help improve glycaemic management in practice. 

 

5.6 Dysglycaemia 

Maintaining glycaemic control and minimising variability in blood glucose levels, including 

hypo- and hyperglycaemic episodes, is essential for improving clinical outcomes and reducing 

complications during hospitalisation in patients with and without DM (Momesso et al., 2018). 
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Consequently, optimal glycaemic management should reduce morbidity, mortality, and the 

economic burden of hospitalisation for affected patients (A. A. Khan et al., 2020; Kim, 2007). 

Dysglycaemia according to clinical guideline-based thresholds (i.e. fluctuations in blood 

glucose levels from the recommended target ranges based on clinical guidelines), was observed 

in 71.3% of the Phase 1 study sample (ADA, 2025; NDoH, 2024; SEMDSA, 2017). The study 

participants’ blood glucose values ranged from a low of 1.7mmol/L to a high of 33.2mmol/L. 

A total of 523 hypo- and hyperglycaemic episodes were documented. 

Unfortunately, less than half (n=205; 39.2%) of these 523 guideline-defined dysglycaemic 

events received the appropriate intervention (i.e. dextrose for hypoglycaemic episodes and 

correctional insulin or SSI for hyperglycaemic episodes). Although not meeting the literature-

defined thresholds for hypo- or hyperglycaemia, an additional 54 interventions (dextrose or 

short-acting soluble insulin administration in response to abnormal glucose values) were 

carried out. These interventions were primarily guided by individualised instructions and 

thresholds for dextrose, correctional, and SSI administration documented on the front of 

patients’ prescription charts, appropriately reflecting a tailored approach, as discussed in 

Section 5.5.2. It is, however, important to acknowledge that some of these medication 

administrations or omissions may have been based on informal communication with doctors, 

which cannot be determined through a retrospective folder review, as discussions are not 

always documented in the patients’ folders. 

Due to these individualised thresholds and targets, a subgroup analysis was conducted to 

determine dysglycaemia based on the individualised instructions for dextrose, correctional 

insulin, and SSI administration documented on the front of patients’ prescription charts. Using 

these individualised thresholds, 410 episodes of dysglycaemia were identified, in 36 patients, 

that required intervention. Of these, 230 episodes (56.1%) were managed appropriately, 

representing an improvement compared with the 39.2% of episodes treated appropriately when 

analysed according to guideline-based thresholds. 

This subgroup analysis demonstrated that doctors relied on individualised targets and 

thresholds more than guideline-based recommendations. Nurses also appeared to respond 

primarily to these individualised instructions, indicating that such guidance is the main driver 

of clinical action in managing abnormal blood glucose values at the study facility and is 

essential for achieving optimal glycaemic control. 
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Furthermore, in 29 of the subgroup analysis cases, no individualised instructions for dextrose, 

correctional insulin, or SSI administration were documented on the front of the prescription 

chart, yet treatment was still administered. This was most often dextrose in response to 

hypoglycaemia. This contrasts with the responses obtained from Question 32 in Section 3 of 

the Phase 2 HCP survey, where most nurses (n=15) indicated that, in the absence of prescribed 

instructions, they must contact the doctor before administering any medication. While prompt 

treatment of dysglycaemia is essential, initiating therapy without doctor-initiated instructions 

introduced risks to patient safety and inconsistent practices when corrective actions were 

guided by nurses’ subjective judgement rather than evidence-based management. 

5.6.1 Hypoglycaemia 

The prevalence and incidence of inpatient hypoglycaemia vary by setting and glycaemic 

threshold. It is higher among sicker patients or those on intensive regimens. While 

hypoglycaemia is two- to three-times more common in T1DM, most episodes occur in T2DM 

due to its higher prevalence (Hulkower et al., 2014). Using a threshold of <3.9 mmol/L, 

inpatient hypoglycaemia occurs in an estimated 10.1% of ICU patients and 3.5% of non-ICU 

patients (Hulkower et al., 2014). 

In this study, hypoglycaemia (defined as ≤3.9mmol/L) occurred in 33 (32.7%) of the total 

Phase 1 study sample, 11 of which involved patients on scheduled insulin therapy. A total of 

81 hypoglycaemic events were documented in these patients. It is worth noting that 84.0% 

(n=68) of the 81 hypoglycaemic events were appropriately treated with dextrose. Among the 

33 participants, 60.6% experienced at least one level 1 (3.0-3.9mmol/L) and 39.4% at least one 

level 2 (<3.0mmol/L) hypoglycaemic episode. Participants with DM had a slightly higher 

prevalence of hypoglycaemia (33.3%) than those without DM (31.7%), although the greatest 

number of events (n=25) occurred in a patient without DM.  

Hypoglycaemia is a significant contributor to poor clinical outcomes (A. A. Khan et al., 2020; 

Umpierrez et al., 2002) and is associated with serious complications such as impaired 

consciousness, seizures, cardiac arrhythmias, in-hospital falls, longer hospital stays, coronary 

artery syndrome, and increased risk for stroke (A. A. Khan et al., 2020; Cruz, 2020). According 

to the findings of this study, including the frequency of dextrose administration observed 

during Phase 1 and survey responses from Question 32 of the Phase 2 HCP survey, it seems 

that the nurses at the study facility generally perceived hypoglycaemia as more dangerous and 

exercised greater vigilance in its management. This aligns with relevant literature indicating 
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that hypoglycaemia carriers a higher risk of mortality than hyperglycaemia, especially when 

compared in patients without DM and those admitted to ICUs (Djupsjö et al., 2022; Ma et al., 

2022). This may consequently justify the use of dextrose at higher blood glucose thresholds to 

prevent hypoglycaemia. 

Results from Phase 2 of the study further indicated that nurses were more knowledgeable and 

familiar with treating low blood glucose levels with dextrose than managing elevated glucose 

readings with short-acting soluble insulin, in the absence of clear instructions from doctors for 

glycaemic variability. According to the Phase 2 HCP survey responses, in cases of 

hypoglycaemia, the common immediate response from nurses was to administer 50% dextrose 

intravenously, provided the patient was unable to take anything orally. If the patient was 

conscious and able to swallow, nurses would give oral glucose, sugar water, or encourage the 

patient to eat: “If it is low and patient can eat, give something to eat or give dextrose powder 

solution mixed with water, then patient can drink it. If patient is unconscious, an IV line is 

needed, then patient must have dextrose 50%” – (Nurse 12). Overall, nurses’ responses 

demonstrated adequate knowledge of hypoglycaemia management, consistent with current 

literature (NDoH, 2020, 2024; SEMDSA 2017). 

However, it was interesting that although the nurses seemed more cautious of hypoglycaemia 

than hyperglycaemia, and had adequate knowledge on the former’s treatment, only 20.8% of 

nurses correctly identified ≤3.9mmol/L as the threshold for hypoglycaemia during the Phase 2 

HCP survey (Question 5; Table 4.9). Majority of the nurses incorrectly selected ≤3.0mmol/L 

as the threshold for hypoglycaemia during the survey, which already represents level 2 

hypoglycaemia according to the ADA and SEMDSA Guidelines (ADA, 2025; SEMDSA, 

2017). This suggests that the nurses perceived hypoglycaemia at a lower threshold than 

clinically recommended and may explain why not all hypoglycaemic events, despite being 

defined by literature, were reacted to by nurses with dextrose administration (84.0%). 

5.6.2 Hyperglycaemia 

Hyperglycaemia was more commonly experienced than hypoglycaemia in the Phase 1 study 

sample, affecting 59 (58.4%) of the 101 patients, including 75.0% of those with DM and 34.1% 

without. A total of 442 events occurred and 187 (42.3%) doses of correctional and SSI were 

administered in response. 
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In-hospital hyperglycaemia specifically is an independent predictor of increased morbidity and 

mortality (A. A. Khan et al., 2020; Momesso et al., 2018; Umpierrez et al., 2002) and is 

associated with more frequent ICU admissions, irrespective of whether the patient has pre-

existing DM (Sadhu et al., 2021; Zheng et al., 2025). Remarkably, the majority of patients had 

a highest documented blood glucose value >12.0mmol/L (indicating hyperglycaemia), with 

54.5% of the total sample falling into this category (Table 4.7). More so, 30.7% of the total 

study sample had a maximum glucose measurement of >20.0mmol/L. These patients were 

therefore at an increased risk of experiencing complications during their hospital admission 

due to their elevated blood glucose levels. 

The younger Phase 1 patients (<60 years) were more likely to experience hyperglycaemia 

(67.4%) than the older patients (≥60 years; 51.0%), with one individual younger than 60 years 

with DM recording the highest number of events (n=37). Interestingly, the relationship between 

age and glycaemic control appears inconsistent across studies in the literature. Fekadu et al. 

(2019) found that younger individuals often face more obstacles in adhering to self-

management behaviours such as maintaining a healthy, low-fat diet, regularly monitoring 

glucose levels, and complying with dietary and medication recommendations, ultimately 

contributing to poorer glycaemic control. Furthermore, the likelihood of experiencing poor 

glycaemic control was twice as high among individuals aged 40–60 years compared to those 

over 60 (Fekadu et al., 2019). Conversely, Kamuhabwa and Charles (2014) found that poor 

glycaemic control tended to increase with age, with the highest prevalence observed among 

patients who had lived with diabetes for more than 20 years. Meanwhile, Kakade et al. (2018) 

found no statistically significant association between glycaemic control and factors such as 

age, gender, duration of diabetes, number of diabetic complications, or treatment modality. 

The inconsistent association between age and glycaemic control reported in the literature may 

be attributable to differences in study populations, outcome definitions, and adjustment for 

confounding variables. While some studies have evaluated long-term glycaemic control using 

HbA1c in outpatient settings, the present study assessed hyperglycaemic events in hospitalised 

patients, where acute illness, stress hyperglycaemia, and treatment practices may influence 

glucose variability. Additionally, variations in glycaemic targets, treatment intensity, 

comorbidity burden, and survival bias among older adults may further contribute to the 

heterogeneity of findings across studies. 
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Moreover, in the current study, all glucose readings were interpreted and analysed as 

random/PPG values, therefore, the true extent of dysglycaemia, especially hyperglycaemia 

may, have been underestimated. This is because FPG ranges are typically lower (4.0-

7.0mmol/L), with hyperglycaemia defined only at readings above 7.0mmol/L in the fasting 

state. In contrast, Phase 1 data were evaluated using higher postprandial targets, where 

hyperglycaemia is defined at values exceeding 10.0mmol/L or 12.0mmol/L. As a result, 

elevated fasting glucose values, for example, those between 7.0mmol/L and 10.0mmol/L or 

7.0mmol/L and 12.0mmol/L in the elderly, may have been overlooked. 

Encouragingly, most Phase 2 HCPs correctly identified the target range for FPG (4.0-

7.0mmol/L), including all doctors and the majority of nurses, showing evidence-based 

knowledge of this parameter (Question 3; Phase 2 HCP survey) (Table 4.9). In contrast, 

knowledge of random/PPG targets for the general hospitalised patient was less consistent, with 

only 34.3% of the 35 HCPs selecting the guideline-recommended target (≤10.0mmol/L) (ADA, 

2025; NDoH, 2024; SEMDSA, 2017). 

Doctors more frequently selected the less stringent threshold of >11.1mmol/L for defining 

hyperglycaemia in a postprandial state, possibly reflecting consideration for elderly patients or 

caution for hypoglycaemia (Question 4; Phase 2 HCP survey) (Table 4.9). However, only 

63.6% of the doctors correctly recognised that glycaemic targets differ between younger and 

older adults (Question 6; Phase 2 HCP survey) (Figure 4.11). Interestingly, although most 

doctors selected ≤11.1mmol/L as the random/PPG target during Question 4 of the Phase 2 

survey, the most common individualised threshold prescribed by the doctors for initiating 

short-acting soluble insulin in response to hyperglycaemia, during Phase 1 of the study, was 

≥10.1mmol/L (Figure 4.3), as discussed in Section 5.5.2. These results show an inconsistency 

in the knowledge and clinical practice of the medical doctors at the study facility. 

Regarding the nurses, responses were mostly divided between ≤10.0mmol/L and the stricter 

≤7.8mmol/L threshold for random/PPG targets in Question 4 of the Phase 2 HCP survey (Table 

4.9). They also demonstrated uncertainty about whether glycaemic targets differ between 

elderly and younger adults, as responses were nearly evenly split, with only 45.8% correctly 

answering “Yes” (Question 6; Phase 2 HCP survey) (ADA, 2025; NDoH, 2024). 

Understanding this distinction is important, as it directly influences how elevated blood glucose 

levels are managed in older patients. 
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In summary, notable knowledge gaps were observed among HCPs in certain areas, including 

random/PPG targets and differences in patient demographics, such as age, that can influence 

glucose target ranges. Similar gaps were observed by the researcher in Phase 1 of the study, 

particularly in the prescribing of correctional and SSI regimens, where thresholds and targets 

did not align with literature recommendations. This is concerning, as a lack of knowledge 

regarding glycaemic targets can lead to overly aggressive glucose control or overtreatment with 

anti-hyperglycaemic medication, increasing the risk of hypoglycaemic coma and mortality 

(Lundholm & Morey-Vargas, 2023; Trujilo & Haines, 2023). Conversely, insufficient 

treatment can result in hyperglycaemia, which is also a major contributor to morbidity and 

mortality (A. A. Khan et al., 2020; Momesso et al., 2018; Umpierrez et al., 2002). 

5.6.3 Response to dysglycaemia 

As indicated by the nurses’ responses in treating dysglycaemia during Phase 1 of the study, 

nurses were more inclined to act on low blood glucose readings than on higher glucose levels, 

with possible factors influencing this phenomenon discussed previously (Section 5.6.1). In 

support of this, while 84.0% of hypoglycaemic episodes that occurred in the Phase 1 study 

sample were treated with dextrose, only 42.3% of hyperglycaemic episodes were managed with 

short-acting soluble insulin. 

Several patients with DM experienced repeated hypo- or hyperglycaemic episodes (n=44), or 

persistently elevated blood glucose values according to guideline-defined thresholds, without 

any documented interventions or adjustments to their anti-hyperglycaemic therapy. This was 

particularly notable among patients prescribed scheduled intermediate-acting/isophane insulin, 

where repeated nocturnal (20:00-22:00) hyperglycaemia occurred without any adjustment to 

the scheduled insulin dose. In a different scenario, a patient who was only receiving metformin 

for anti-hyperglycaemic therapy had 24 hyperglycaemic events and received 29 SSI doses 

without any changes to her prescribed medication therapy. 

In summary, changes in scheduled anti-hyperglycaemic medications were made for only 16 of 

the 48 Phase 1 patients with DM who experienced at least one episode of dysglycaemia. In 

contrast, 10 of the 11 doctors indicated in the Phase 2 HCP survey that they would adjust anti-

hyperglycaemic therapy if blood glucose readings remained persistently high and when levels 

remain uncontrolled despite dietary and treatment adherence (Question 33; Phase 2 HCP 

survey). As one respondent noted: “Persistently elevated hgts (haemoglucotests) despite 

treatment” – (Doctor 2). This suggests an inconsistency between perceived standards of care 
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and actual clinical practice, which was identified as a barrier to optimal glycaemic 

management. Consequently, this may impair the ability to reach and maintain glycaemic targets 

in these patients. 

While these scenarios may also raise concerns about therapeutic inertia (Karam et al., 2020; 

Lebeau et al., 2014; White & Pillay, 2024), it is important to distinguish between genuine 

inertia compared to a deliberate clinical decision not to alter treatment. Such intent, however, 

could not be determined from a retrospective folder review. Furthermore, a single episode, or 

two episodes, of dysglycaemia does not necessarily warrant dose or medication adjustments, 

particularly if managed with a correctional insulin regimen during hospitalisation, where 

hospital-related hyperglycaemia also needs to be considered. Nevertheless, these findings may 

reflect clinical apathy from the doctors or the fear of overtreatment, given the perceived greater 

risk associated with hypoglycaemia (Djupsjö et al., 2022; Ma et al., 2022). Therefore, these 

instances should be interpreted within a broader clinical context to determine if therapeutic 

inertia was present, presenting a limitation of this study. 

Additional factors that may influence glycaemic control, such as concomitant medications or 

infections, should also be considered before escalating therapy. Nevertheless, when patterns of 

elevated blood glucose consistently occur, especially at specific times of the day repeatedly 

(e.g., nightly), this may be more suggestive of inadequate prescribing and treatment than 

transient effects of other medications, infections or factors. In these instances, adjustments to 

treatment regimens may need to be considered. Additional reasons for poor glycaemic control 

could be attributed to the variation in knowledge of HCPs on glycaemic monitoring and control, 

health services available, and the scarcity of guidelines to address glycaemic variation (Fekadu 

et al., 2019; Van Zyl & Rheeder, 2009). 

 

5.7 Knowledge of healthcare professionals 

Overall, 201 of the 315 responses provided by the 35 HCPs to the nine of the 10 knowledge 

questions (excluding Question 1, which pertained to healthcare profession categories) were 

correct according to literature, resulting in a mean knowledge score of 63.8% (Questions 2-10; 

Phase 2 HCP survey). However, no one answered all questions correctly. Among the medical 

doctors, 71 of their 99 (71.7%) responses were correct and among nurses, 130 of 216 (60.2%) 

were correct. 
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When compared with the literature, these mean knowledge scores were slightly higher than 

those reported in a survey conducted by Van Zyl & Rheeder (2008) which assessed the 

knowledge of nurses and doctors involved in the inpatient management of patients with DM. 

In that study, doctors achieved a mean knowledge score of 68.3% and nurses 53.9%, with an 

overall mean score of 60.4% among the HCPs (Van Zyl & Rheeder, 2008). It is, however, 

important to note that Van Zyl & Rheeder did not use the same knowledge questions as 

included in the present study. 

The difference in overall knowledge scores between the healthcare profession categories 

achieved in the Phase 2 HCP survey highlights the inconsistencies observed between 

professions across individual questions. These differences may contribute to variability in 

documentation, adherence to protocols, treatment implementation, and clinical decision-

making (Huang et al., 2023). These Section 1 findings of the Phase 2 HCP survey emphasised 

the need for targeted training and education on glycaemic management. The differences 

between doctors’ and nurses’ responses further suggested that professional role-specific 

strategies and education may be required to optimise knowledge and practice. 

Of note, several HCPs also frequently proposed education and training (n=6), including four 

nurses and two doctors, as reported in Section 3 of the Phase 2 HCP survey. They specifically 

highlighted the need for routine in-service training sessions on documentation, blood glucose 

monitoring, and anti-hyperglycaemic medication administration. Additionally, HCPs sought 

guidance on diet, lifestyle, hypo- and hyperglycaemia symptom recognition, and the 

importance of regular monitoring. One participant emphasised this need, stating: “Routine 

training of healthcare professionals on documentation and administration of diabetic 

medications” – (Nurse 10). 

 

5.8 Initiatives to improve glycaemic control 

Finally, when the HCPs were asked whether blood glucose monitoring in the wards is 

sufficient, 68.6% of the total HCPs were in agreement (Question 30; Phase 2 HCP survey) 

(Figure 4.32). Notably, there was a difference in opinion between the healthcare professions. 

Although most nurses felt monitoring was sufficient, majority of the doctors disagreed. 
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This disparity in opinions was further observed in the responses to Question 37 of the survey 

regarding ways to improve blood glucose monitoring and control in the hospital. While five 

HCPs (four nurses and one doctor) mentioned that the current glycaemic management practices 

at the study facility are sufficient, six had no recommendations or comments (five nurses and 

one doctor), with the remaining 24 HCPs noting their recommendations for improvements. 

Seven of the HCPs highlighted the importance of correct timing of glucose monitoring, which 

specifically included performing readings before meals rather than afterwards and doing 

readings outside of other vital checks. 

Education for the HCPs was a frequent suggestion, as well as informing patients on healthy 

diets and lifestyle. The HCPs further commented on stricter dietary restrictions in the wards, 

including flagging individuals with DM by using the boards above patients’ beds, to alert 

kitchen staff of dietary requirements. 

System-related barriers pose significant challenges to effective patient care (Fekadu et al., 

2019). These barriers include the growing burden of DM, constrained healthcare funding, and 

limited resources. Inadequate staffing further hampers these challenges, limiting the capacity 

to provide optimal DM management. In the Phase 2 survey, HCPs suggested that improving 

access to newer treatment options, such as SGLT2 inhibitors, and dedicating nursing staff to 

glycaemic monitoring at the study facility could help address these barriers: “Dedicated 

someone on staff team every day to measure” – (Doctor 7). 

 

5.9 Chapter summary 

This chapter explored the interpretation and implications of the study results. It discussed 

various topics such as the key study population demographics and clinical characteristics, the 

current practices regarding glucose monitoring, and trends observed in prescribing anti-

hyperglycaemic medication. There was a focus on medication administration and omission 

with relevant case study examples. Dysglycaemia and completeness of the BGMC were further 

elaborated on. The knowledge of the different HCPs was evaluated throughout and their 

perceptions of the BGMC determined. Lastly, perceived barriers regarding the use of the 

BGMC as well as glycaemic management at the study facility was described. 
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CHAPTER 6 : CONCLUSION & RECOMMENDATIONS 

6.1 Introduction 

This chapter presents a summary of the key study findings, outlines the perceived strengths of 

the study as well as limitations and delimitations that may have influenced the results. It also 

presents the authors’ conclusions and offers recommendations to improve blood glucose 

monitoring and documentation practices at the study facility. More so, it presents 

recommendations for future research. 

 

6.2 Summary of key findings 

The study aimed to describe current practices, knowledge, perceptions, and barriers related to 

blood glucose documentation and monitoring among healthcare professionals (HCPs) 

managing hospitalised adult patients in a public healthcare sector in Cape Town. The primary 

objectives were to describe HCPs’ current practices in documenting, interpreting, and 

monitoring blood glucose readings and glycaemic control. The study also aimed to assess 

HCPs’ knowledge regarding glucose monitoring frequency, target ranges, factors influencing 

glycaemic control, and a treatment scenario. It sought to explore their perceptions of blood 

glucose documentation and monitoring practices, evaluate the perceived effectiveness of the 

blood glucose monitoring chart (BGMC), and identify barriers to its use. 

Phase 1 of the study included 101 patient folders, of which 59.4% belonged to patients with 

DM, and the majority (54.5%) of the study sample were 60 years or older. In Phase 2, a total 

of 35 HCPs completed the HCP survey of which 24 were nurses and 11 doctors. 

Monitoring instructions were displayed above patients’ beds in 55.4% of cases and on 43.6% 

of prescription charts. Nurses relied heavily on these instructions to facilitate monitoring. 

However, despite specified blood glucose monitoring frequencies, these were not always 

followed, likely due to workload pressures. The mean daily monitoring frequency was, 

however, still adequate at 4.3 blood glucose readings per patient, which increased to 4.7 when 

both monitoring instructions were clearly communicated above the bed and on the patient’s 

prescription chart. 
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Moreover, monitoring intensity increased among patients with DM, during DKA, and when 

dysglycaemia occurred, particularly hypoglycaemia. A notable knowledge gap was, however, 

identified regarding monitoring frequency, with only 34.3% of the 35 HCPs correctly 

identifying an individualised monitoring approach. 

Interpretation of blood glucose readings proved challenging due to a lack of documented 

information regarding the timing of measurement relative to meals, which may represent a 

possible limitation of monitoring practices at the study facility. Remarkably, the most common 

recommendation for the BGMC was to incorporate mealtime indicators to better contextualise 

glucose readings. The HCPs also demonstrated a strong foundational knowledge toward 

mealtime considerations. 

Furthermore, opinions regarding the adequacy of space for date and time documentation on the 

BGMC were divided. Documentation completeness was poor (9.9%), with missing dates being 

the most common contributor to incomplete charts. The most frequent documentation error on 

the BGMC also involved discrepancies between recorded dates and times of measurements. 

Limited space for these entries was therefore identified as a barrier to optimal glycaemic 

management. 

Although the BGMC was considered easy to use and navigate overall, participants frequently 

requested more space on the chart and suggested including sections for correctional and SSI 

regimens, glucose parameters, and patients’ admission dates to further enhance its 

effectiveness. Differences in perceptions of the BGMC between doctors and nurses were 

apparent, likely reflecting their distinct professional roles and responsibilities. 

Individualised instructions for managing glycaemic variability were present on 38 (37.6%) of 

prescription charts. All these included dextrose administration thresholds, most commonly 

≤4.0mmol/L, which does not align with literature recommendations. Only 34 of these charts 

included instructions for short-acting soluble insulin administration (either correctional or SSI), 

with intervention threshold varying widely from ≥4.1mmol/L to ≥16.1mmol/L. The most 

frequently reported threshold for insulin administration was ≥10.1mmol/L, aligning with 

clinical guideline recommendations. 

Knowledge of glycaemic targets also varied. Most doctors (72.7%) correctly identified the 

hypoglycaemia threshold (≤3.9mmol/L), whereas most nurses (66.7%) selected a lower 

threshold (≤3.0mmol/L). This difference was reflected in practice, where inconsistencies were 
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observed in the administration and omission of dextrose, correctional insulin and SSI. 

Scheduled insulin and metformin omission were also frequently and inconsistently applied, 

often leading to hyperglycaemia. 

Furthermore, uncertainty existed around whether scheduled insulin should be administered 

alongside or instead of correctional insulin doses. Consequently, scheduled insulin was 

occasionally documented as a corrective intervention for elevated readings. Furthermore, 

correctional and SSI regimens were used interchangeably. 

Dysglycaemia occurred in 71.3% of the Phase 1 study sample (523 events). However, only 

39.2% (n=205) of these hypo-and hyperglycaemic episodes received appropriate intervention, 

while 54 interventions occurred outside guideline-defined thresholds and indications. 

Subsequently, only 16 of 44 patients with DM and abnormal blood glucose readings, had their 

therapy adjusted, highlighting therapeutic inertia as a concern. A subgroup analysis on 

glycaemic variability showed that doctors tended to rely on individualised targets and 

thresholds rather than guideline-based recommendations. Nurses also appeared to respond 

mainly to these individualised instructions, suggesting that such guidance was the primary 

driver of clinical action and essential for achieving optimal glycaemic control at the study 

facility. 

Hypoglycaemia (defined as ≤3.9mmol/L) was observed in 32.7% of the study sample (81 

events), of which 84.0% (n=68) were appropriately treated with dextrose. Hyperglycaemia 

affected 58.4% of patients (442 events), yet only 42.3% (n=187) were treated with correctional 

or SSI therapy. Nurses were more likely to respond to low rather than high glucose readings, 

reflecting the perception that hypoglycaemia poses greater immediate danger. 

Regarding knowledge, 74.3% of HCPs correctly identified the FPG target range (4.0–

7.0mmol/L), including all doctors and most nurses (62.5%). However, knowledge of 

random/PPG targets was less consistent, with only 34.3% of HCPs selecting the recommended 

≤10.0mmol/L target. 

In general, the study findings revealed inconsistencies between the knowledge and practices of 

medical doctors at the facility. Discrepancies between Phase 1 and 2 results suggested a 

misalignment between perceived standards of care and actual clinical practice, representing a 

barrier to optimal glycaemic management. Finally, while the mean knowledge score among 

HCPs was 63.8% for the Phase 2 HCP survey, differences across professions and individual 

questions were evident. Overall, among the medical doctors, 71.7% of responses were correct, 
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while among nurses, 60.2% of responses were correct.  This suggested that role-specific 

strategies may be required to optimise both knowledge and practice. 

 

6.3 Strengths 

The results of this study were analysed across various subgroups to strengthen validity and 

reliability of the findings. Through utilising mixed data sources, including both patient records 

and HCP surveys, the data analysis not only ensured stronger validity but also enriched the 

interpretation of results. Beyond clinical data extracted from patient folders, it incorporated the 

knowledge and perceptions of HCPs responsible for glycaemic management in the ward, 

thereby enhancing the accuracy and depth of the data. It also included case-study examples 

from patient folders and compared the study findings with evidence-based literature.  

Importantly, the study provides real-world insight into glycaemic monitoring practices within 

a resource-limited setting, an area with limited existing research. The findings are directly 

relevant to the context of the research, namely the South African public healthcare setting and 

may guide practical interventions. In addition, the study does not merely describe 

documentation and monitoring practices but also includes practical recommendations, 

informed by both the researcher and participating HCPs to support improvements in glycaemic 

care. 

 

6.4 Delimitations 

The research setting was limited to the wards of the study site managing medical patients, 

where variations regarding glucose monitoring practices and BGMC interpretation had been 

observed. Additionally, the study relied solely on retrospectively collected data from patient 

folders and HCP survey responses, without direct observation of the medication administration 

and blood glucose documentation process. 
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6.5 Limitations 

This study acknowledges several limitations. First, discrepancies may exist between 

documented and actual patient care, as not all system- or human-related factors are necessarily 

captured and reflected in the documentation. Missing or incomplete data from patient folders 

and BGMCs may have affected validity and reliability of the findings. In addition, the 

retrospective design restricted the ability to consider the full clinical picture, as interpretations 

were based on documentation rather than real-time observations. Glycaemic data were also 

constrained by documentation. Blood glucose values could not be distinguished as FPG or PPG 

and were therefore interpreted as random, which in itself highlights a limitation in the 

monitoring practices at the facility. 

Sampling and participation presented further challenges. Convenience sampling introduced a 

risk of selection bias, thereby limiting generalisability. Surveying HCPs was complicated by 

shift rotations, understaffing, and frequent personnel changes, which reduced overall 

participation. Night shift nurses were excluded due to these logistical challenges, contributing 

to potential gaps in perspectives. 

Lastly, inferential statistical analyses were not conducted due to the small sample sizes of both 

study phases, and causality between observed correlations and relationships could not be 

established owing to the retrospective nature of the study. 

 

6.6 Conclusion 

The study identified frequent blood glucose monitoring, which increased in patients with DM 

and during episodes of abnormal blood glucose readings, but noticed inconsistent adherence to 

prescribed monitoring and treatment schedules as well as incomplete documentation of blood 

glucose readings. A high rate of dysglycaemia was observed with a low percentage of treatment 

response. While hypoglycaemia was more frequently and consistently treated, hyperglycaemia 

management was often suboptimal, possibly due to inconsistent prescribing practices and 

reliance on nurses’ interpretation of individualised instructions. The frequent interchange of 

correctional and SSI regimens with scheduled insulin as well as documentation inaccuracies 

suggest gaps in knowledge and perceptions among HCPs regarding these treatment approaches. 

This was also evident in inconsistent omission of insulin and oral anti-hyperglycaemic 

medication administration. 
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Furthermore, the overall knowledge of the HCPs was adequate regarding fasting plasma 

glucose target ranges, hypoglycaemia thresholds, and correlation between blood glucose 

readings, medication administration, and meals. However, knowledge gaps were observed 

regarding blood glucose monitoring frequency, random/postprandial plasma glucose target 

ranges, difference in glycaemic targets between age categories, and the co-administration of 

scheduled and correctional insulin. Differences in knowledge was also observed between the 

two healthcare professions. Although the BGMC was generally viewed as functional and user-

friendly, enhancements are needed to improve its utility, particularly in distinguishing readings 

relative to meals, increasing space for documentation, and incorporating treatment guidance. 

Ongoing education, especially role-specific in-service training, improved chart design, and 

system-level support are essential to optimise inpatient glycaemic management and promote 

consistent, evidence-based practice. 

 

6.7 Recommendations 

Several recommendations emerged from this study at both practice and system levels. 

6.7.1 Education 

A prominent recommendation identified through data analysis and the HCP survey is the need 

for role-specific education and training for both nurses and doctors. There is a particular need 

for routine in-service training sessions. These should focus on blood glucose documentation, 

glycaemic monitoring practices, administration of anti-hyperglycaemic medications, 

glycaemic targets, dietary management, lifestyle counselling, importance of monitoring, and 

recognition of hypo- and hyperglycaemia symptoms. Additionally, targeted DM-specific 

training is also recommended. 

6.7.2 Blood glucose monitoring chart adjustments 

Proposed enhancements to the BGMC focus on improving clarity, usability, and clinical 

relevance without increasing the workload of HCPs. One key recommendation is the inclusion 

of indicators to identify each glucose reading in relation to meals, such as tick boxes to specify 

whether a reading is fasting, pre-, or post-meal. Alternatively, predefined sections for breakfast, 

lunch, dinner, and bedtime readings could be introduced. However, this structure may present 

challenges for patients who require more frequent glucose monitoring. 
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Additional modifications include incorporating normal reference ranges for glucose values and 

providing designated spaces for correctional and SSI prescribing, including thresholds for 

dextrose, correctional, and SSI administration. To optimise space, the urine analysis section 

could be limited to urine ketones and urine protein, allowing the removal of the urine glucose 

section, which occupies space on the chart and is not used at the study facility. This will allow 

more room for complete date documentation and additional features. 

Revising the title of the BGMC to reflect a more inclusive and accurate description of its 

purpose, such as “Blood Glucose Monitoring Chart” are also proposed. Further, documenting 

the ward where the patient is admitted would help differentiate between medical and non-

medical wards, where monitoring practices differ. Inclusion of the patient’s admission date is 

also suggested to indicate duration of hospitalisation and alert HCPs to prolonged glycaemic 

variability. 

Other recommended features include areas to specify the type of additional insulin prescribed 

(SSI or correctional), if the patient has an NPO status, or whether they are on a DKA protocol. 

Finally, a section to document deliberate medication omissions is suggested to promote 

accurate interpretation of glucose results. 

6.7.3 Insulin prescribing and administration 

The introduction of a hospital-based protocol with standardised blood glucose thresholds to 

guide scheduled insulin dose omissions, for example, during hypoglycaemia, could help reduce 

variability and simplify nurses’ decision-making. 

Furthermore, targeted education on the distinct purpose of correctional and SSI regimens, along 

with clearly documented instructions for their use alongside scheduled insulin, may improve 

glycaemic control and prevent administration errors. As correctional and SSI regimens were 

often used interchangeably in both prescribing and administration, developing clear protocols 

outlining when these insulins are warranted (e.g., before meals) and when they should be 

omitted (e.g., during follow-up glucose checks) is essential to promote consistency and safety 

in practice. 

6.7.4 Ward-based 

Ward-based recommendations include indicating patients’ DM status and monitoring 

requirements on both the board above their bed and on the front of their prescription chart. 
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Furthermore, assigning dedicated nurses to monitor patients’ blood glucose could reduce 

inconsistencies in monitoring and documentation practices and minimise discrepancies. 

6.7.5 Future research 

Future studies should explore the comparative effects of correctional versus SSI regimens to 

reduce confusion, improve awareness, and ensure optimal treatment among patients receiving 

these interventions. Research could also clarify how many correctional or SSI doses can be 

appropriately administered per day to promote consistency in clinical practice. 

A prospective study design is recommended to capture patient-specific and clinical factors that 

may influence glycaemic outcomes. This approach would enhance the generalisability of 

findings and provide a more comprehensive understanding of glycaemic management within 

the clinical setting. 

A more in-depth evaluation of HCPs’ knowledge of glycaemic management would be 

beneficial, particularly through the inclusion of more specific, scenario-based questions. This 

will help inform future training. 

Further investigation into therapeutic inertia is warranted, specifically, to distinguish when 

clinical inertia is truly present versus appropriate clinical judgement. Understanding the 

underlying factors that influence doctors’ decision-making in therapy adjustments could 

provide valuable insights into improving treatment responsiveness. 

Lastly, future research should evaluate whether individualised glycaemic thresholds are more 

effective than standardised guideline-based thresholds in achieving optimal glycaemic control 

and reducing variability in patient outcomes. 
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APPENDIX B: Folder Review Data Sheet on Glucose Monitoring and Glycaemic Control continue 
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APPENDIX B: Folder Review Data Sheet on Glucose Monitoring and Glycaemic Control continue 
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APPENDIX C: Healthcare Professional Survey on Glucose Monitoring Practices 
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APPENDIX C: Healthcare Professional Survey on Glucose Monitoring Practices continue 
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APPENDIX C: Healthcare Professional Survey on Glucose Monitoring Practices continue 
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APPENDIX C: Healthcare Professional Survey on Glucose Monitoring Practices continue 
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APPENDIX C: Healthcare Professional Survey on Glucose Monitoring Practices continue 
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APPENDIX C: Healthcare Professional Survey on Glucose Monitoring Practices continue 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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



152 

 

APPENDIX D: Survey Information Sheet 

 

 

 

 

 

Date: July 2025 

 

Information Sheet: Healthcare Professional Survey 

 

Topic: Understanding Blood Glucose Documentation and Monitoring Practices in a Western 

Cape Public Sector Hospital: A Retrospective Folder Review and Survey of Healthcare 

Professionals 

 

Dear Healthcare Professional,  

 

I, Elize Human, am pursuing my Master in Clinical Pharmacy degree in the Department of 

Natural Sciences 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 the study about? 

The study aims to describe the current practices regarding blood glucose documentation and 

monitoring in hospitalized adult patients in one public healthcare sector of Cape Town. 

Ultimately, appropriate glucose documentation and monitoring should result in optimization 

of glycaemic control. 

 

Why are you invited to participate in this study? 

The study wants to explore healthcare professionals’ (HCPs’) knowledge, perceptions, and 

barriers regarding blood glucose documentation and monitoring practices, and the blood 

glucose monitoring chart (BGMC), also known as the Diabetic Flow Chart, at the study facility. 

 

What will you be expected to do in this survey?   

You will need to complete a three-section electronic survey, in a Google Forms format. 

 

What are the potential risks involved in this study? 

As this is a retrospective patient folder review and HCP survey, no interventions will be made 

during the study period, and no perceived risks are expected in the study. 

What are the potential benefits involved in this study? 
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No remuneration will be given for taking part in this survey, but your participation will help 

the researcher understand the current blood glucose documentation and monitoring 

practices at the study facility. The findings of the study will be beneficial in the future 

treatment of hospitalized patients that need blood glucose documentation and monitoring. 

An additional benefit that will be gained from participating is the contribution to research 

that could improve clinical practice for hospitalized patients. 

 

Will my details be kept confidential? 

Confidentiality of all participant data will be maintained to protect their privacy and personal 

information. Only the participant’s current position at the hospital will be collected, without 

any identifiable information. Only a single researcher will have access to the raw data. All the 

data will be collected on her personal electronic device, which will be password protected. 

Research findings will be reported in such a manner that it ensures participants cannot be 

identified. 

 

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? 

Only your current position at the hospital will be collected. 

Who at UWC is responsible for collecting and storing my personal information? 

Only the researcher for this study, Elize Human, will be collecting and storing any information. 

Who will have access to my personal information outside of UWC? 

No one within UWC or outside the institution will have access to any of your personal 

information, except the researcher. 

How long will my personal information be stored? 

Electronic data will be kept on the researcher’s password protected computer for five years 

and deleted thereafter. 

How will my personal information be processed? 

No personal information will be processed. 

Who do I contact for further information? 

Should you require any further information, please do not hesitate to contact me, Elize 

Human, on my cell phone (0791063513) or via email (4325788@myuwc.ac.za). Alternatively, 

you may also contact my supervisor, Jane McCartney at the School of Pharmacy, UWC, 

jmccartney@myuwc.ac.za, (0825631600). 
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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 

 

You may request a copy of this information sheet for you to keep. 
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APPENDIX E: Informed Consent Form 

Healthcare Professional Survey on Glucose Monitoring Practices 

 University of the Western Cape 

 
Project Title: Understanding Blood Glucose Documentation and Monitoring 
Practices in a Western Cape Public Sector Hospital: A Retrospective Folder 
Review and Survey of Healthcare Professionals 
 
Researcher:  Elize Human 
           
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 the researcher 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 survey can be used for 
      this research.    
 
7.   I agree for the anonymized data collected to be used in future research 
 
 

 
In terms of the requirements of the Protection of Personal Information Act (Act 
4 of 2013), personal information will be collected and processed: 
 

☐ I hereby GIVE consent for my personal information to be collected, stored, 

processed and shared as described in the information sheet. 
OR 

☐ 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 
 
 
       Elize Human    ____________________ ____________________
   
Name of Researcher               Date    Signature1 

 
1
 BMREC (revised March 2023) 
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Copies: All participants may receive a copy of the signed and dated version of the consent form and 
information sheet for themselves. This form will be filed and kept in a secure location for research 
purposes only. 

 
                                                                                                                                                        
 
 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Researcher: 
 
Elize Human 
4325788@myuwc.ac.za 

 

Supervisor: 
 
Prof Jane McCartney 
jmccartney@uwc.ac.za 
 
Mrs Nicole Keuler 
nnkeuler@uwc.ac.za 

 

HOD: 
 
Prof Sarel Malan 
sfmalan@uwc.ac.za 

 

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

mailto:4325788@myuwc.ac.za
mailto:jmccartney@uwc.ac.za
mailto:nnkeuler@uwc.ac.za
mailto:sfmalan@uwc.ac.za


157 

 

APPENDIX F: BMREC Ethics Certificate 
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APPENDIX G: NHRD Final Approval 
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