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ABSTRACT 
 

Diabetic peripheral neuropathy is associated with the damage or impairment of peripheral 

nerve fibres in people with diabetes mellitus. The purpose of this study was to assess the 

effects of diabetic peripheral neuropathy on the quality of life of persons diagnosed with 

diabetic peripheral neuropathy attending podiatry clinics in Ekurhuleni District. A 

quantitative, non-experimental, cross-sectional, correlational design was used. Data was 

collected telephonically using structured interviews with 84 respondents attending three 

public podiatry clinics.  

 
The study determined the diabetic peripheral neuropathy symptoms that mostly affected 

the quality of life. The results revealed that the physical domain of quality of life was 

predicted by the large fibre symptoms (β = -1.291; p = 0.001; N = 84) and the autonomic 

symptoms (β = -.733; p = 0.032; N = 84), whereas the psychological domain was 

predicted by the large fibre symptoms (β = -1.62; p = 0.000; N = 84). The social domain 

of quality of life was predicted by full-time employment (β = -1.413; p = 0.006; N = 84), 

and by the large fibre symptoms (β = -1.226; p = 0.006; N = 84), while the environment 

domain of quality of life was predicted by the large fibre symptoms (β = -.945; p = 0.009; 

N = 84) and the small fibre symptoms (β = -1.117; p = 0.001; N = 84). Large fibre, 

autonomic, and small fibre symptoms decreased all quality of life domains; supporting the 

research hypothesis that diabetic peripheral neuropathy affects the quality of life among 

persons attending podiatry clinics in Ekurhuleni. 
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1 

CHAPTER 1 

 

ORIENTATION TO THE STUDY 

 

1.1 INTRODUCTION 

 

Diabetic peripheral neuropathy is a condition which damages the peripheral nerves, and 

it affects up to 50% of persons with diabetes mellitus worldwide (Akter 2019:36; Iqbal, 

Azmi, Yadav, Ferdousi, Kumar, Cuthbertson, Lim, Malik & Alam 2018:1). Literature 

indicates that an estimated 415 million adults (ages 20-79 years) were living with diabetes 

mellitus in 2015 globally and it is projected that this number will increase by at least 227 

million by 2040 (Antoine-Frank, Ellis, Antoine, Annan & Seyni-Boureima 2021:466). The 

International Diabetes Federation estimated that adults living with diabetes mellitus in 

South Africa were 4.6 million in 2019 (Kok, Hariram, Webb & Amod 2021:61). Diabetes 

mellitus with poorly controlled hyperglycaemia, is associated with long term complications 

such as diabetic peripheral neuropathy (Bodibe, Masemola & Meyer 2019:17). 

 

Research indicates that diabetic peripheral neuropathy is among the major complications 

of diabetes mellitus causing morbidity and mortality (Bruschi, Rocha, Filho, Barboza, 

Frisanco, Callegaro, Sá & Arbex 2017:12). The negative consequences of diabetic 

peripheral neuropathy include a decreased sensitivity to pain that could lead to injury and 

diabetic foot ulcers (Bodibe et al 2019:17). A person with diabetes mellitus is at an 

increased risk for infection in diabetic foot ulcers (Bodman & Varacallo 2018:2). 

Therefore, amputation, disability and death can result from diabetic peripheral neuropathy 

(Amour, Chamba, Kayandabila, Lyaruu, Marieke, Shao & Howlett 2019:1). 

 

1.2 BACKGROUND TO THE RESEARCH PROBLEM 

 

Diabetic peripheral neuropathy is described as the presence of signs and symptoms of 

peripheral nerve dysfunction in people with diabetes mellitus, after exclusion of other 

causes (Khawaja, Abu-Shennar, Saleh, Dahbour, Khader & Ajlouni 2018:2). Various 

types of nerves can be affected by diabetic peripheral neuropathy namely, autonomic, 

small fibre peripheral and large fibre peripheral nerves. Autonomic nerves are the 

component of peripheral nerves and are responsible for coordinating involuntary 
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anatomical changes including blood pressure, pulse rate, respiration, digestion, and libido 

(Waxenbaum & Varacallo 2019:1). The common signs and symptoms of autonomic nerve 

damage include orthostatic intolerance, urogenital dysfunction, and gastrointestinal 

disturbances (Gewandter, Burke, Cavaletti, Dworkin, Gibbons, Gover, Herrmann, 

Mcarthur, Mcdermott, Rappaport, Reeve, Russell, Smith, Smith, Turk & Vinik 2017:367). 

Small fibre peripheral nerves may be unmyelinated or thinly myelinated (Gibbons 

2017:715). These unmyelinated and thinly myelinated small fibre peripheral nerves are 

responsible for mediating sensations such as pain and temperature, and to help in 

regulating autonomic functions of the body. Therefore, damage to these fibres may cause 

malfunction of different organs in the body such as the skin, the heart and the 

genitourinary tract (Tsakadze, Catania, Hoffmann, Benes-Lima, Estevez, Franco & Rossi 

2019:103). Also, diabetic peripheral neuropathy affects the large fibre nerves which are 

responsible for proprioception, touch, vibration, and muscle strength (Pop-Busui, Ang, 

Boulton, Feldman, Marcus, Mizokami-Stout, Singleton & Ziegler 2022:7). The damage to 

large fibre peripheral nerves manifests with painless tingling, loss of protective sensation 

and an insensate, numb foot that may ultimately lead to diabetic foot ulcerations (Ang, 

Cowdin, Mizokami-Stout & Pop-Busui 2018:225). 

 

Persons with diabetic peripheral neuropathy can have damage to one or more types of 

nerves and may experience a combination of symptoms. Both sensory and motor 

impairment can be present with either negative or positive symptoms. Negative symptoms 

refer to loss for example, loss of sensation or loss of strength, while the positive ones 

refer to additional sensations, for example, pain (Degu, Wondimagegnehu, Yifru & 

Belachew 2019:2). Sensory impairment usually affects lower limbs sooner than upper 

limbs and motor impairment presenting with muscle weakness, poor balance, and falls 

(Hamed & Monem 2018:1). 

 

The common symptoms of diabetic peripheral neuropathy include loss or absence of 

protective sensation in the lower extremities leading to balance problems, risk of foot 

ulcers, pain, disrupted sleep patterns and cardiovascular problems (Shiferaw, Akalu, 

Work & Aynalem 2020:2). Pain is a significant concern in persons with diabetic peripheral 

neuropathy, often associated with a feeling of burning in the legs or feet (Ahmed 2017:43). 

Impaired balance among persons with diabetic peripheral neuropathy, leads to the 

increased risk for falls (Hicks & Selvin 2019:86) 
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The symptoms of diabetic peripheral neuropathy affect all domains of quality of life 

including the physical, psychological, social and environment domains (Metin & Arslan 

2018:521; Salawu, Shadrach, Adenie, Martins & Bukbuk 2018:16; Shiferaw et al 2020:2). 

Thus, diabetic peripheral neuropathy has a negative effect on persons affected by it and 

their families. Persons suffering from diabetic peripheral neuropathy can feel that their life 

is a struggle and feel embarrassed due to the emotional burden caused by the condition 

(Ahmed 2017:44). The environment domain includes concerns for financial resources, 

safety, access to care, and leisure activities (WHO 2012:44). Financial resources are 

affected when a person with diabetic peripheral neuropathy cannot function as before and 

loses employment or income. Additional treatment and rehabilitation costs may become 

a financial concern (Hicks & Selvin 2019:86). Depression could follow with concerns 

regarding the costs of medical care (Abu-Shennar, Bayraktar & Bebis, 2019:3; Bodibe et 

al 2019:17). 

 

The social relationships domain of the persons with diabetic peripheral neuropathy can 

be affected when they become dependent and experience a shift in family role because 

of foot problems or functional limitations (Ahmed 2017:43). According to Qadir, Sohaill, 

Naz, Yasmeen and Iqbal (2019:17), diabetic peripheral neuropathy causes lack of social 

interactions and negatively impacting on their quality of life of a person suffering. 

 

Diabetic peripheral neuropathy is a chronic condition which is not curable but can be 

managed (Bruschi et al 2017:18). The prevalence of diabetic peripheral neuropathy is 

high at 46% in Africa (Shiferaw et al 2020:3). Because diabetic peripheral neuropathy is 

associated with a long duration and poor control of diabetes mellitus, it is possible to 

reduce the risk for complications and control the symptoms. Therefore, the management 

of diabetic peripheral neuropathy should aim at reducing neuropathic symptoms (such as 

pain) and consequently improve patients’ quality of life. Intensive glycemic control is 

effective in reducing the development of both the confirmed and definitive clinical diabetic 

peripheral neuropathy (Khawaja et al 2018:7). In addition to pharmacological pain 

management, non-pharmacological treatment such as health behaviour interventions, for 

example, physical activity and exercise is crucial in management of diabetic peripheral 

neuropathy (Pop-Busui et al 2022:20). Passive modalities such as Thai massage, as well 

as energy or nerve stimulation treatments such as acupuncture may also be helpful in 

management of diabetic peripheral neuropathy (Pop-Busui et al 2022:20). Measuring the 

effect of a person’s diabetic peripheral neuropathy symptoms on quality of life could 
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indicate where support is required. Support of a person with diabetic peripheral 

neuropathy should be holistic to achieve quality of life on all domains. And include support 

from the health care providers, families and communities.  

 

1.3 STATEMENT OF THE RESEARCH PROBLEM 

 

Diabetic peripheral neuropathy is one of the common complications of diabetes mellitus 

(Salawu et al 2018:16). A study conducted in South Africa revealed that 30.3% of diabetes 

mellitus patients have diabetic peripheral neuropathic pain (Young, Nwatu, Ekenze, 

Onodugo, Onyenekwe, Ugwu, Ezeude & Ezike 2018:6). Abu-Shennar et al (2019:3) 

indicated that neuropathic pain leads to problems such as sleep disruption, depression, 

and interference with other daily life activities. 

 

It is known that diabetic peripheral neuropathy symptoms affect several domains of quality 

of life and can have a cascading effect (Metin & Arslan 2018: 521; Salawu et al 2018:16; 

Shiferaw et al 2020:2). However, it is not yet known how diabetic peripheral neuropathy 

affect people attending podiatry clinics in Ekurhuleni. 

 

The researcher, a registered nurse working in the chronic department at a public primary 

health care clinic, observed that patients with diabetic peripheral neuropathy attending 

the clinic display symptoms such as burning pains in their feet. Patients with these burning 

pains complained that it often occurred at night, affecting their sleep. Among these 

patients at the clinic, concerns were raised that poor sleep negatively affected how 

persons with diabetic peripheral neuropathy performed their daily activities. Also, some 

of the patients experienced loss of balance of the lower limbs. The researcher further 

observed that for someone who was employed, symptoms of diabetic peripheral 

neuropathy affected their work performance and increased absenteeism which in turn led 

to loss of employment, a concern in South Africa where the high unemployment rate is at 

31.9% (Statistics South Africa 2023:21). These symptoms occurred in the patients with 

the diagnoses of diabetic peripheral neuropathy despite receiving treatment for the 

condition from the multidisciplinary team, including physicians and podiatrists. 

 

Diabetic peripheral neuropathy is not curable (Bruschi et al 2017:18) and the aim of 

treatment should be to prevent complications and maximise their quality of life (Ang et al 

2018:225). Quality of life has several dimensions, namely, the physical, psychological, 



 

 
5 

social, and environmental that can be affected by diabetic peripheral neuropathy (Metin 

& Arslan 2018:521). Furthermore, diabetic peripheral neuropathy presents with many 

symptoms due to the different types of nerves affected (Levterova, Naydenov, Todorov & 

Levterov 2018:75). Therefore, it was important to determine how the quality of life of 

people attending podiatry clinics in Ekurhuleni District is affected by diabetic peripheral 

neuropathy and which symptoms affected their quality of life since this could assist in 

developing a focused and holistic intervention strategies to address these symptoms. 

 

1.4 PURPOSE OF THE STUDY 

 

The purpose of this study was to assess the effect of diabetic peripheral neuropathy on 

the quality of life of persons with diabetic peripheral neuropathy attending podiatry clinics 

in Ekurhuleni District. 

 

1.5 OBJECTIVES OF THE STUDY 

 

The objectives of this study were to: 

 

• Describe the severity of symptoms experienced by persons with diabetic peripheral 

neuropathy in Ekurhuleni District. 

• Describe the quality of life scores among persons with diabetic peripheral neuropathy 

in Ekurhuleni District. 

• Determine the effect of diabetic peripheral neuropathy symptoms on the quality of life 

of persons with diabetic peripheral neuropathy in Ekurhuleni District.  

 

1.6 RESEARCH HYPOTHESES 

 

A hypothesis is a prediction involving the relationship between two or more variables (Polit 

& Beck 2018:551). Null hypothesis (H0) is the hypothesis which states that there is no 

significant relationship between the study variables (Williamson & Johanson 2018:581). 

Also, the H0 is a known as the statistical hypothesis used for statistical testing and to 

interpret study findings (Gray & Grove 2021:139). The opposite or the alternative to the 

null hypothesis is the research hypothesis (H1) which states that there is a significant 

relationship between the study variables (Gray & Grove 2021:139). The hypotheses in 

this study were: 
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• H0: There is no relationship between diabetic peripheral neuropathy symptom sub-

sections and quality of life domains. (Note that the diabetic peripheral neuropathy 

symptom sub-sections refer to the group of symptoms per nerve type.) 

• H1: Diabetic peripheral neuropathy symptom sub-sections decrease the quality of life 

domains in persons diagnosed with it.  

 

1.7 SIGNIFICANCE OF THE STUDY 

 

The findings of the present study can make a valuable contribution to the body of 

knowledge regarding the effect of diabetic peripheral neuropathy on quality of life in the 

context of the South African health care system. For example, these findings can assist 

in designing or improving approaches for the clinical management and self-management 

of persons with diabetic peripheral neuropathy in Ekurhuleni District. The 

recommendations of the present study can be integrated into guidelines for holistic 

management of persons with diabetic peripheral neuropathy. Patients, families, and 

communities may be able to use the findings and recommendations of this study to 

address shortcomings related to managing diabetic peripheral neuropathy at home. 

Moreover, the findings of this study can guide clinicians, podiatrists, and researchers to 

develop interventions for the areas that require further improvement for a comprehensive 

approach to the care of persons with diabetic peripheral neuropathy. 

 

1.8 THEORETICAL FRAMEWORK 

 

A framework provides a conceptual underpinning of the study (Polit & Beck 2018:550). In 

this study, the World Health Organization’s (WHO) conceptual framework for quality of 

life was used to define and measure the persons with diabetic peripheral neuropathy’s 

quality of life. The quality of life framework was designed to address the issues including 

the need for international measure of quality of life, commitment to the continued 

promotion of a holistic approach to health and health care as emphasised in the WHO’s 

definition of health (WHO 2012:2). Quality of life is delineated in terms of four areas, 

namely, physical health, psychological, social and the environment domains (WHO 

1998:556; WHO 2012:11). The initial quality of life user manual was developed by the 

WHO in the research conducted and published from 1995 to 1998 (WHO 1998:552), 

whereas the most recent revision was done in 2012. The WHO’s quality of life framework 

assisted the researcher to understand the quality of life of people with diabetic peripheral 
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neuropathy and to ensure promotion of holistic approaches regarding the management 

of their condition through health care, self-management, family and community support. 

 

The physical domain is characterised by three aspects, namely, a pain and discomfort, 

energy, and fatigue as well as sleep and rest (WHO 2012:58). Pain and discomfort facets 

relate to a person’s experience of unpleasant physical sensations and the extent to which 

it causes distress and interferes with the person’s life (WHO 2012:57). Energy and fatigue 

refer to the enthusiasm, energy, and endurance that the person has for performing the 

necessary tasks of daily living (WHO 2012:57). Sleep and rest explore how much the 

quality of life of a person is being affected by sleep and rest (WHO 2012:57).  

 

The psychological domain is characterised by facets including positive and negative 

feelings; thinking, learning, memory, and concentration; self-esteem; bodily image and 

appearance and spirituality/religion/personal beliefs (WHO 1998:556; WHO 2012:58). 

Positive feelings entail “the extent in which a person experiences feelings of contentment, 

balance, peace, happiness, hopefulness, joy, and enjoyment of the good things in life” 

(WHO 2012:58). The negative feelings facet concern “the extent in which the person 

experiences negative feelings, including despondency, guilt, sadness, tearfulness, 

despair, nervousness, anxiety, and lack of pleasure” (WHO 2012:60). Concentration, 

memory, learning, and thinking facet is concerned with a person’s perspective regarding 

own thinking, clarity of thought and learning (WHO 2012:58). Self-esteem facet refers to 

the way in which a person feels about oneself, thus ranging from feeling positive to feeling 

extremely negative (WHO 2012:59). Body image and appearance facet concerns with 

how the person views his/her body (WHO 2012:59). 

 

Social domain is characterised by three facets which are personal relationships, social 

support, and sexual activity (WHO 1998:556; WHO 2012:61). Personal relationships facet 

concerns perceptions regarding support, affection, and friendship they wish to get from 

their personal relationship(s) (WHO 2012:61). Social support facet entails an individual’s 

perception regarding approval, dedication, and availability of support by family and friends 

(WHO 2012:62). Sexual activity facet is concerned the individual's urge and desire for 

sex, and an individual’s ability to appropriately convey and enjoy his/her sexual desire 

(WHO 2012:62). 

 



 

 
8 

Environment domain consists of eight facets including “physical safety and security, 

home environment, financial resources, access to quality health and social care, 

opportunities for acquiring new information and skills, participation in and opportunities 

for recreation/leisure, physical environment (pollution/noise/traffic/climate) and transport” 

(WHO 2012:63). Physical safety and security facet entails the person’s sense of safety 

and security from harm (WHO 2012:63). Home environment facet refers the principal 

place where a person lives and the way that the place impacts on the person’s life (WHO 

2012:63). Financial resources facet refers to the person’s view on how financial resources 

and the extent to which these resources meet the needs for a healthy and comfortable 

lifestyle (WHO 2012:64). 

 

Health and social care (availability and quality) deal with a person’s view of health and 

social care in the near vicinity (WHO 2012:65). Opportunities for acquiring new 

information and skills facet refers to a person’s opportunity and desire to learn new skills, 

acquire new knowledge, and feel in touch with what’s going on (WHO 2012:65). 

Participation in and opportunities for recreation and leisure facet refers to the person’s 

ability, opportunities, and inclination to participate in leisure, pastimes and relaxation 

(WHO 2012:66). Physical environment (pollution/noise/traffic/climate) facet entails the 

person’s view of environment (WHO 2012:66). Transport facet is a person’s view of how 

available or easy it is to find or use transport services to get around (WHO 2012:66). 

 

The literature of the current study indicated that the signs and symptoms of diabetic 

peripheral neuropathy include aspects from these quality of life domains such as pain, 

lack of sleep, lack of social interaction sexual dysfunction, inability to access health care 

services, and impaired mobility (WHO 2012:57). The questionnaire was based on the 

WHO framework and the items were contextualised to the context of the present study.  

 

1.9 DEFINITION OF KEY CONCEPTS 

 

The key concepts in the title and objectives of the study are defined in this section. The 

concepts were defined to provide the context in which they were used in this study. 

 

Diabetic peripheral neuropathy is defined as a “symmetrical, length-dependent 

sensorimotor polyneuropathy attributable to metabolic and microvessel alterations as a 

result of chronic hyperglycaemia exposure and cardiovascular risk covariates” (Hanquan 
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& Wen 2021:265). These alternations affect various nerve fibres and lead to large fibre, 

small fibre, and autonomic symptoms. In this study, the severity of the diabetic peripheral 

neuropathy symptoms was measured (independent variables) and their effect on the 

quality of life of the person suffering from diabetic peripheral neuropathy. 

 

Person refers to a person attending a podiatry clinic, who has been diagnosed by a 

registered physician as suffering from diabetic peripheral neuropathy. 

 

Podiatry clinic is a specialised clinic providing podiatry services. In this study, it is the 

specific clinics where the patients with diabetic peripheral neuropathy attend health care 

services and follow-up care. 

 

Quality of life entails the “individual’s perceptions of their position in life in the context of 

the culture and value systems in which they live and in relation to their goals, 

expectations, standards, and concerns” (Aqtam, Ayed & Zaben 2023:11; WHO 2012:11). 

In this study, quality of life is the dependent (outcome) variable and refers to perception 

of quality of life of persons with diabetic peripheral neuropathy in relation to their physical 

health, psychological health, social relationships, and their environment. 

 

1.10 RESEARCH PARADIGM 

 

Paradigms represent the researcher’s beliefs and values about the world (Kamal 

2019:1399). The researcher followed the quantitative method of enquiry to collect and 

interpret data objectively concerning the effects of diabetic peripheral neuropathy 

symptoms on the quality of life of persons with diabetic peripheral neuropathy. In this 

study, the researcher applied a positivist paradigm. Positivism is concerned with the belief 

that a social sciences researcher is an observer of social reality (Cohen, Manion & 

Morrison 2018:10) and consist of a set of interrelated assumptions about the social world 

(Williamson & Johanson 2018:5). Assumptions are the principles that are accepted to be 

true without proof or verification and are taken for granted (Brink, Van der Walt & Van 

Rensburg 2018:22). To strengthen the theoretical argument in this study, the researcher 

applied the ontological, epistemological, axiological, and methodological assumptions of 

positivism (Polit & Beck 2018:40). 
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1.10.1 Ontological assumptions 

 

Ontology is a patterned set of assumptions about reality (Brink et al 2018:19). Ontology 

is concerned with the nature of truth and the understanding of what constitutes the reality 

(Walter 2019:17). The ontological assumption in this study is that an objective reality 

exists governed by cause and effect. The truth in this study was that diabetic peripheral 

neuropathy symptoms have effects on the quality of life of a person suffering from them. 

A structured questionnaire was used to collect and analyse empirical data in an objective 

manner. 

 

1.10.2 Epistemological assumptions 

 

Epistemology refers to the nature of knowledge (Babbie 2021:6). Also, it entails how the 

researcher relates to the respondents (Polit & Beck 2018:40). In this study, the researcher 

and the respondents were independent of each other, and data was based on the 

objective facts that symptoms were present at a certain severity and affected 

respondents’ quality of life. The nature of knowledge was the relationship between 

peripheral neuropathy and the quality of life of patients suffering from it. The data was 

numerical, measured objectively, and statistical analysis was used to analyse the effect. 

One question had narrative data to confirm the numerical data. 

 

1.10.3 Axiological assumptions 

 

Axiology is concerned with the meaning of the role of values in the research (Polit & Beck 

2018:40). Furthermore, the researcher valued objectivity and continuously reflected on 

potential biases of own beliefs by avoiding imposing here own values throughout the 

study process. The researcher applied the quantitative method to collect, analyse and 

interpret data, and to test the research hypothesis on the effect of diabetic peripheral 

neuropathy on the quality of life of the respondents. 

 

1.10.4 Methodological assumption 

 

Methodology concerns the “worldview through which the research is designed and 

conducted” (Walter 2019:12). In this study, the researcher applied a deductive reasoning 

process to answer the hypothesis. Deductive reasoning is the type of logical reasoning 
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which makes an inference that, if the evidence is true the conclusion is certain (Straits & 

Singleton 2018:26). Quantitative method of data analysis was used in this study. 

Quantitative analysis concerns the use of statistical procedures to analyse numeric data 

to describe a phenomenon or assess the magnitude and reliability of the relationships 

among them (Polit & Beck 2018:564). 

 

1.11 INTRODUCTION TO THE RESEARCH APPROACH AND DESIGN 

 

Research approach is a plan of action to give direction for conducting research efficiently 

and systematically (Mohajan 2018:53). A quantitative research approach was used in this 

study. Quantitative research is examining the relationship among variables to test 

theories (Creswell & Creswell 2018:380). 

 

A research design is defined as the conceptual structure within which research is 

conducted and constitutes the blueprint for the collection, measurement, and analysis of 

data (Kothari & Garg 2019:29). The researcher used a non-experimental, cross-sectional 

correlational design. The research approach and design are explained in detail in Chapter 

3, Section 3.3. 

 

1.12 ETHICAL CONSIDERATIONS 

 

Three ethical principles from the Belmont Report (1979) were adhered to in this study to 

protect the human respondents, including beneficence and non-maleficence, respect for 

persons and justice. A detailed description of how the ethical principles were applied 

during the study is provided in Chapter 3, Section 3.5. 

 

1.13 STRUCTURE OF THE DISSERTATION 

 

This dissertation consists of five chapters. A summary of each chapter is provided. 

 

• Chapter 1 is an orientation to the study. The background to the research problem, the 

research problem, purpose of the study, study objectives, hypotheses, study 

significance, research paradigm, study approach and design were discussed in this 

chapter. The chapter concludes with an outline of the dissertation structure. 
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• Chapter 2 is the discussion of the literature reviewed to describe the variables and 

existing literature. 

• Chapter 3 provides a description of the research design and methodology. used, 

including the sampling, data collection and data analysis methods, measures to 

ensure the validity and the reliability of the findings. The detailed discussion of ethical 

considerations is also presented in this chapter. 

• Chapter 4 is a presentation of the results and an interpretation of the findings per 

analysis.  

• Chapter 5 provides a description of the meaning of the findings. The study limitations 

are outlined. The chapter ends with drawing conclusions and making 

recommendations based on the research findings. 

 

1.14 SUMMARY 

 

This chapter provided an overview of the research study. The background of the problem, 

the research problem, as well as the purpose of the study was discussed. An overview of 

the research approach, design and the guiding ethical considerations were provided. 

Additionally, the chapter outlined the structure of the dissertation. The next chapter 

provides a discussion of the reviewed literature. 
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CHAPTER 2 

 

LITERATURE REVIEW 

 

2.1 INTRODUCTION 

 

The purpose of this chapter is to provide a literature background to the study and to help 

the researcher to establish the importance between what is proposed to be examined in 

relation to what has already been studied (Kumar 2019:58). Nevertheless, the main 

purpose of a literature review was to determine what is known about the topic of the study 

(Nieswiadomy & Bailey 2018:91). A literature review is defined as the process of 

developing theoretical and conceptual frameworks for the study (Kumar 2019:58). The 

researcher obtained the information related to the topic from articles obtained through 

searches of Google Scholar and research databases of peer-reviewed journals on the 

University of South Africa (UNISA) library portal with the assistance of the librarian. 

 

The two main variables, in this study, were diabetic peripheral neuropathy symptoms and 

quality of life. In this literature review, the definitions of the variables and related concepts 

are discussed. In addition to a review of the main concepts, the prevalence of diabetic 

peripheral neuropathy is discussed. The review included national studies conducted in 

South Africa as well as regional and global literature. 

 

2.2 DIABETIC PERIPHERAL NEUROPATHY 

 

Diabetic peripheral neuropathy is a heterogeneous group of nerve disorders and a major 

complication of Type 1 diabetes mellitus (Chidri & Vidya 2020:1072). Study conducted in 

South Africa on diabetic foot care found that diabetic peripheral neuropathy is also a 

common complication of type 2 diabetes mellitus (Bodibe et al 2019:17). In the study 

conducted in Sudan on the prevalence and associated risk factors of peripheral 

neuropathy in diabetic patients, it was found that diabetic peripheral neuropathy is the 

most common complication of both type 1 and type 2 diabetes mellitus (Elmagboul 

2020:1). Diabetic peripheral neuropathy “is the most common complication of diabetes 

mellitus, defined as a symmetrical, length-dependent sensorimotor polyneuropathy 

attributable to metabolic and microvessel alterations as a result of chronic 
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hyperglycaemia exposure and cardiovascular risk covariates” (Hanquan & Wen 

2021:265). To diagnose diabetic peripheral neuropathy, all other causes which are known 

to cause peripheral neuropathy should be excluded (Olamoyegun, Akinlade, Ajani & 

Fagbemiro 2020:10). A person is diagnosed with diabetic peripheral neuropathy when 

they experience symptoms and/or signs of peripheral nerve dysfunction in diabetics after 

exclusion of other causes (Hamed & Monem 2018:1). Symptoms are the subjective 

complaints from the patients, while signs are the objective findings obtained on 

examination of the patient (Yale, Tekiner, Mazza & Yale 2021:417). 

 

2.3 PATHOPHYSIOLOGY OF DIABETIC PERIPHERAL NEUROPATHY 

 

The pathophysiology of diabetic peripheral neuropathy is unclear, but prolonged 

hyperglycaemia is thought to be involved in peripheral nerve damage (Akter 2019:37). 

Diabetic peripheral neuropathy may occur due to ischemia or due to increased toxic 

substances in the nerves which may lead to damage of the peripheral nerves (Pizzato & 

Marques 2017:1). It was found that peripheral nerve injury may also occur because of 

hyperglycaemia-induced oxidative stress (Burgess, Frank, Marshall, Khalil, Ponirakis, 

Petropoulos, Cuthbertson, Malik & Alam 2021:2). In addition to hyperglycaemia, 

dyslipidaemia is also a contributory pathogenic factor to diabetic peripheral neuropathy. 

Hyperglycaemia and dyslipidaemia are known to affect multiple cells in the peripheral 

nervous system, including nerve axons, dorsal root ganglia and Schwann cells (Sharma, 

Rohatgi & Sharma 2020:269). 

 

2.4 CLASSIFICATIONS OF DIABETIC PERIPHERAL NEUROPATHY 

 

Diabetic peripheral neuropathy is classified into two major categories namely, distal 

symmetric polyneuropathy and autonomic neuropathy (Pop-Busui, Boulton, Feldman, 

Bril, Freeman, Malik, Sosenko & Ziegler 2017:136). Distal symmetric polyneuropathy 

consists of small fibre and large fibre neuropathy (Pop-Busui et al 2017:137). 

 

2.4.1 Distal symmetrical polyneuropathy 

 

Distal symmetrical polyneuropathy refers to the presence of signs and symptoms of 

peripheral nerve dysfunction in people with diabetes mellitus after the exclusion of some 

causes (Pop-Busui et al 2017:138). Distal symmetrical polyneuropathy is the most 
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common type of diabetic peripheral neuropathy (Kaoje, Bello, Bansi, Bakari, Yakubu & 

Lawal 2020:1) and is characterised by slow progressive, symmetric sensory loss, often 

accompanied by pain (Zilliox 2021:254). Distal symmetrical polyneuropathy involves the 

damage of both small fibre and large fibre nerves (Ginsberg, Morren & Levin 2020:678). 

 

2.4.1.1 Small fibre neuropathy 

 

Small fibre neuropathy is the damage of small unmyelinated and thinly myelinated nerve 

fibres responsible for perceiving temperature and pain sensation (Voortman, Fritz, 

Vogels, Eftimov, Van de Beek, Brouwer & Drent 2018:448). Small fibre neuropathy is a 

disorder with functional and structural nerve abnormalities characterised by the 

degeneration of the small nerve fibre endings (Swiecka, Maslinska & Kwiatkowska 

2018:353). The small fibre nerves are situated in the middle of the sensory nerves (Pop-

Busui et al 2022:2). The sensory nerves are the neurotransmitters conveying information 

related to temperature and pain sensation from the tissues/organs to the brain (Gautam 

2017:3). Sharp, shooting or burning pain is the indication that small fibres are affected 

which is also a common early symptom of diabetic peripheral neuropathy (Bril, Breiner, 

Bruce, Perkins & Zochodne 2018:217). The other manifestations of small fibre 

neuropathy are described in Section 2.5.2.2. 

 

2.4.1.2 Large fibre neuropathy 

 

Large fibre neuropathy refers to damage to the large, myelinated nerve fibres responsible 

for pressure sensation and maintaining body balance (Pop-Busui et al 2022:6). Large 

fibre nerves are linked to the motor nerves, which are the neurotransmitters conveying 

information related to pressure and balance from the brain to the tissues/organs (Gautam 

2017:3). Large fibre neuropathy is a dysfunction of large fibre nerve characterised by 

numbness, feeling as if the foot is wrapped in a paper or walking on wool (Gylfadottir, 

Weerachroenkul, Andersen, Niruthisard, Suwanwalaikorn & Jensen 2019:1149). The 

manifestations of large fibre neuropathy are poor balance, tingling sensation, and 

numbness, reduced or absent ankle reflexes, reduced or absent vibration perception and 

reduced or absent proprioception (Pop-Busui et al 2017:139). 
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2.4.1.3 Autonomic peripheral neuropathy 

 

Autonomic neuropathy is a group of disorders caused by the impairment/damage of the 

nerves belonging to parasympathetic and sympathetic nervous system (Bondar, Popa, 

Papanas, Popoviciu, Vesa, Sabau, Daina, Stoica, Katsiki & Stoian 2021:3). Autonomic 

neuropathy is a frequent but underdiagnosed complication of diabetic peripheral 

neuropathy unless it is overtly symptomatic (Azmi, Ferdousi, Kalteniece, Al-Muhannadi, 

A-Mohamedi, Hadid, Mahmoud, Bhat, Gad, Khan, Ponirakis, Petropoulos, Alam & Malik 

2019:1). Diabetes mellitus people with autonomic neuropathy may have gastrointestinal 

symptoms such as diarrhoea and vomiting, urogenital symptoms such as involuntary 

urination and erectile dysfunction, cardiac symptoms such as fainting or dizziness when 

standing up (Azmi, Alam, Burgess & Malik 2021:55). These symptoms of autonomic 

neuropathy may occur because of damage to the gastrointestinal nerves, cardiac nerves, 

or urogenital nerves (Sharma et al 2020:269). 

 

2.5 SIGNS AND SYMPTOMS OF DIABETIC PERIPHERAL NEUROPATHY 

 

Diabetic peripheral neuropathy should be suspected in every person who is diagnosed 

with diabetes mellitus. Some persons with diabetic peripheral neuropathy may be 

symptomatic while others are asymptomatic (Elmagboul 2020:1). Therefore, it is essential 

to screen every person with diabetes mellitus at an early stage to detect the signs and 

symptoms of diabetic peripheral neuropathy as well as its severity. The symptoms of 

diabetic neuropathy such as pain and numbness are reported by patients during history 

taking, whereas the clinical manifestation such as reduced vibration sensation is 

observed during physical examination (Bashar & Verma 2021:20). 

 

2.5.1 Signs of diabetic peripheral neuropathy 

 

The clinical signs of diabetic peripheral neuropathy include reduction or absence of pain 

or temperature sensation, reduced or absence of vibration, and reduced or absence of 

ankle reflexes (Sloan, Selvarajah & Tesfaye 2021:402). Large fibre signs are assessed 

by using a conduction study (Azmi et al 2019:3). Additionally, vibration testing with 128 

Hertz tuning fork and assessment of ankle reflexes is used to assess large fibre function 

(Yang, Sloan, Ye, Wang, Duan, Tesfaye & Gao 2020:4). 
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2.5.2 Symptoms of diabetic peripheral neuropathy 

 

Symptoms of diabetic peripheral neuropathy are classified as general symptoms, small 

fibres symptoms, large fibre symptoms and autonomic symptoms (Bril et al 2018:217). 

Evidence shows that the symptoms and severity of diabetic peripheral neuropathy differ 

according to the type of peripheral nerve affected (Vinik & Vinik 2008:1080). In this study, 

the severity of the symptoms of diabetic peripheral neuropathy was measured using a 

fibre-specific, quality of life questionnaire measuring the large fibre, small fibre, and 

autonomic symptoms respectively (Vinik & Vinik 2008:1080). 

 

2.5.2.1 General symptoms 

 

The general symptoms of diabetic peripheral neuropathy include numbness, burning, 

tingling in the feet/legs/hands/arms, pedal paresthesias and dysesthesia and motor 

weakness (Bodman & Varacallo 2018:2). These symptoms are called general because 

they appear early and gradually in all levels of severity of diabetic neuropathy, and they 

are the most important features of diabetic neuropathy (Sloan et al 2021:400). 

 

2.5.2.2 Small fibre symptoms 

 

The prevalence of small fibres neuropathy is underreported due to the lack of awareness 

of diabetic peripheral neuropathy symptoms among clinical physicians (Voortman et al 

2018:447). Small fibres neuropathy damages myelinated or unmyelinated small fibre 

nerves responsible for pain and temperature sensation (Tsakadze et al 2019:103). 

Consistently, research shows that small fibre neuropathy may present with neuropathic 

pain described as stabbing, burning or electric shocks (Akter 2019:39). Some of the signs 

and symptoms of small fibre nerve damage are severe pain of indiscernible cause, 

hyperalgesia, hypoesthesia, allodynia, sensation of burning heat or freezing cold, inability 

to tell the difference between heat and cold, tingling, numbness and/or feeling of electrical 

shock, and irregular sleep habits at night due to the onset of symptoms at night (Azmi et 

al 2019:4).  
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2.5.2.3 Large fibre symptoms 

 

Large fibre neuropathy is the type of peripheral neuropathy which involves the damage 

of large, myelinated nerve fibre (Gibbons 2017:715). It was found that symptoms of large 

fibre neuropathy mainly affect light touch, vibration sense, and proprioception possibly 

causing impaired balance, and muscle weakness (Gjerum & Midttun 2017:1). Therefore, 

common signs and symptoms are numbness and unsteady gait leading to an increased 

risk of falls (Gylfadottir et al 2019:1149). The symptoms of large fibre nerve damage are 

usually painless. 

 

2.5.2.4 Autonomic symptoms 

 

Diabetic autonomic neuropathy is described as neuropathy that “encompasses a group 

of disorders caused by impairment of the sympathetic and parasympathetic nervous 

system” (Feldman, Callaghan, Pop-Busui, Zochodne, Wright, Bennett, Bril, Russell & 

Viswanathan 2019:4). It was found that diabetic autonomic neuropathy affects the 

autonomic neurons that regulates involuntary physiologic processes and may target the 

innervation of the heart, gastrointestinal tract, genitourinary system, sexual function, 

pupillary responses, and sweating (Bril et al 2018:217). Signs and symptoms of 

autonomic nerve fibre damage include orthostatic hypotension, resting tachycardia, 

hypoglycaemia unawareness, gastroparesis, diarrhoea, constipation, neurogenic 

bladder, erectile dysfunction, and sudomotor dysfunction (Kato, Bando, Matsuzaki & 

Waka 2020:2). 

 

2.6 COMPLICATIONS OF DIABETIC PERIPHERAL NEUROPATHY 

 

Diabetic peripheral neuropathy refers to a devastating and complex complication of 

diabetes mellitus which may result in severe morbidity. Diabetic peripheral neuropathy 

affects the micro vascular circulation in the extremities leading to limitation of blood supply 

to the superficial and deep structures (Medakkel & Sheela 2018:20). In addition, diabetic 

peripheral neuropathy causes loss of sensation which may lead to foot ulcers (Mishra, 

Chhatbar, Kishikar & Mehndiratta 2017:1). Non-traumatic lower limb amputation is a 

common complication of diabetic peripheral neuropathy (Abosrea, Elmasry & Oraby 

2020:56). Furthermore, limb amputation in patients with diabetic peripheral neuropathy 
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occurs because of neuropathic ulcers (Uwakwe, Odoh, Edah, Enamino, Chuhwak & 

Puepet 2017:10). 

 

2.7 THE PREVALENCE OF DIABETIC PERIPHERAL NEUROPATHY 

 

The prevalence of diabetic peripheral neuropathy varies widely in the literature (Shiferaw 

et al 2020:2). This variation in the literature may be due to the type of diabetes mellitus, 

differences in diagnostic criteria used, different methods of patients’ selection, and the 

variation in sample sizes (Shiferaw et al 2020:2). Several factors such as inconsistent 

definitions, inappropriate research design and failure to exclude neurological nondiabetic 

diseases lead to inefficient epidemiological data in the literature of diabetic peripheral 

neuropathy (Brinati, Diogo, Moreira, Mendonҫa & Amaro 2017:348). 

 

2.7.1 Prevalence of diabetic peripheral neuropathy globally 

 

The incidence and prevalence of diabetes mellitus is rapidly increasing worldwide. 

According to the International Diabetes Federation, it is estimated that 425 million people 

worldwide have diabetes mellitus (Feldman et al 2019:1). Among the most complications 

of diabetes mellitus, is diabetic peripheral neuropathy (Pfannkuche, Alhajjar, Ming, 

Walter, Piehler & Mertens 2020:1). Consequently, the prevalence of diabetic peripheral 

neuropathy is rising. 

 

Diabetic peripheral neuropathy affects 40- 50% of both people with types 1 and 2 diabetes 

mellitus worldwide (Salawu et al 2018:16). The estimated prevalence of diabetic 

peripheral neuropathy varies from 9.6 to 88.7% worldwide (Jember, Melsew, Fisseha, 

Sany, Gelaw & Janakiraman 2017:1). Diabetic peripheral neuropathy can occur in all 

types of diabetes mellitus, but it is most common in Type 2 diabetes mellitus (Zilliox 

2021:254). 

 

2.7.2 Prevalence of diabetic peripheral neuropathy in Africa 

 

In 2011, 14 million of people were estimated to have diabetes mellitus in Africa and the 

prevalence is projected to rise to 28 million in 2030 (Elbarsha, Hamedh & Elsaeiti 

2019:25). Furthermore, the prevalence of diabetic peripheral neuropathy is increasing in 

Sub-Saharan Africa (Hesselink 2018:1154). Nigeria reported a higher prevalence of 48% 
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of diabetic peripheral neuropathy compared to other countries in Sub-Saharan Africa, 

while Uganda had an overall diabetic peripheral neuropathy of 29.4% among newly 

diagnosed diabetes mellitus patients (Kisozi, Mutebi, Kisekka, Lhatoo, Sajatovic, 

Kaddumukasa, Nakwagala & Katabira 2017:470). It is estimated that 30% of persons with 

diabetes mellitus in Sub-Saharan Africa has diabetic peripheral neuropathy (Hesselink 

2018:1154). 

 

2.7.3 Prevalence of diabetes mellitus and diabetic peripheral neuropathy in South 

Africa 

 

Diabetes mellitus is one of non-communicable diseases which is rapidly increasing in 

South Africa. The prevalence estimate of diabetes mellitus in people with Type 2 diabetes 

mellitus is 5.5% and it is projected to increase in the future (Coetzee, Beukes, Dreyer, 

Solomon, Van Wyk, Mistry, Conradie & Van de Vyver 2019:77). The International 

Diabetes Federation estimated the prevalence of diabetes mellitus among the adult 

population in South Africa to be at 12.8% in 2019 (Coetzee, Taljaard, Hugo, Conradie, 

Conradie-Smit & Dave 2020:761). In relation to the increasing number of people living 

with diabetes mellitus in South Africa, the prevalence of diabetic peripheral neuropathy is 

also increasing. For example, in a study conducted in Durban, South Africa, 3% of the 

respondents with diabetes mellitus were found to have diabetic peripheral neuropathy 

(Goie & Naidoo 2016:6). Evidence shows that the prevalence of diabetic peripheral 

neuropathy among diabetes mellitus persons is 37% in South Africa (Jember et al 

2017:5). Studies indicate that persons with diabetic peripheral neuropathy in countries 

like South Africa, the United Kingdom (UK), France, and the Middle East has an estimated 

20% to 54% prevalence of diabetic peripheral neuropathic pain (Goh, Shahrom, 

Ganesan, Vethakkan & Goh 2017:325). 

 

2.8 EFFECTS OF DIABETIC PERIPHERAL NEUROPATHY ON THE QUALITY OF 

LIFE OF THE AFFECTED PERSONS 

 

Diabetic peripheral neuropathy has negative effects on all the domains of life and cause 

reduction in the quality of life for most patients with diabetes mellitus (Salawu et al 

2018:16; Shiferaw et al 2020:2). The effects of diabetic peripheral neuropathy are 

complex and devastating in such a way that all domains of quality of life are affected 

including the physical domain, the psychological domain, the social relationship domain, 
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and the environment domain (Metin & Arslan 2018:521). Some of the signs and 

symptoms can affect all domains, for example, pain, whereas other symptoms could more 

specifically affect only one or two domains, for example, anxiety and depression in the 

psychological domain (Levterova et al 2018:75). Many diabetic peripheral neuropathy 

patients are affected by pain which interferes with daily activities such as sleep, 

enjoyment of life, recreational activities, mobility, normal work, and social activity (Liu, Xu, 

An & Zeng 2019:10). 

 

2.8.1 Physical effects of diabetic peripheral neuropathy 

 

Some of the physical effects have been discussed in section 2.5 in relation to the specific 

fibre function. However, this section provides an overview of the physical effects of 

diabetic peripheral neuropathy on the quality of life. The physical domains consist of pain 

and discomfort, sleep and rest, energy and fatigue, dependence on medicinal substances 

and medical aids, mobility, activities of daily living and work capacity (WHO 1998:552; 

WHO 2012:53) 

 

2.8.1.1 Pain and discomfort, sleep and rest, energy, and fatigue 

 

Pain is the most troubling symptom of diabetic peripheral neuropathy (Domingues 

2018:56). Neuropathic pain is described as a symptom of diabetic peripheral neuropathy 

having a major impact on patients’ quality of life (Tesfaye & Sloan 2020:15). Most of the 

people with diabetic peripheral neuropathy complain of pain and discomfort in the lower 

extremities (Jember et al 2017:2). People with diabetic peripheral neuropathy complain 

of burning feet pain caused by progressive sensory loss (Aleidan, Ahmad, Alotaibi, 

Aleesa, Alhefdhi, Badri & Gader 2020:882). 

 

Inability to sleep and rest at night occurs because of diabetic peripheral neuropathic pain 

which usually occurs at night (Anastasi & Capili 2022:3). Furthermore, the numbness, 

burning or tingling sensation of the feet are the symptoms of diabetic peripheral 

neuropathy commonly worse at night affecting sleep and rest (Bodman & Varacallo 

2018:3). 

 

Fatigue in persons with diabetic peripheral neuropathy is the result of pain and inability to 

sleep at night (Wei, Gu, Zhu, Hu & Yin 2020:10663). Additionally, fatigue entails a mild or 
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negative symptom of diabetic peripheral neuropathy (Brinati et al 2017:348). 

Furthermore, persons with diabetic peripheral neuropathy may have reduced muscles 

strength due to the damage of small nerve fibres (Azmi et al 2019:1). 

 

2.8.1.2 Dependence on medicinal substances and medical aids 

 

Diabetic patients with painful diabetic peripheral neuropathy experience greater economic 

and clinical burdens than diabetic patients with non-painful diabetic peripheral neuropathy 

(Ebata-Kogure, Nozawa, Murakami, Toyoda, Haga & Fujii 2017:11). It was found that 

diabetes mellitus patients without peripheral neuropathy require fewer health care costs 

than diabetes mellitus patients with peripheral neuropathy (Azmiardi, Tamtomo & Murti 

2019:301). Diabetic peripheral neuropathy patients with pain at night may need 

medication to treat insomnia (Karmilayanti, Goysal, Basri, Aulina & Bintang 2020:2). 

 

2.8.1.3 Mobility 

 

An unsteady gait and impaired mobility caused by diabetic peripheral neuropathy affects 

the quality of life of people with diabetic peripheral neuropathy (Hicks & Selvin 2019:86). 

Diabetic peripheral neuropathy mainly affects the lower extremities causing the increased 

risk of ulceration and amputation of the lower limbs which may lead to disability (Ghavami, 

Radfar, Soheily, Shamsi & Khalkhali 2018:166). Furthermore, progressive loss of 

sensation, weakness and superimposed on age-related functional impairment, decline in 

cognitive functioning and neuropathic pain may compromised balance in daily activities 

(Ang et al 2018:225). 

 

2.8.1.4 Activities of daily living and work capacity 

 

Diabetic peripheral neuropathy causes functional impairment affecting the ability to 

perform basic daily activities such as self-care (Abukanna, Alshammari, Alhazmi, Alanazi 

& Alenezi 2020:105). People with diabetic peripheral neuropathy experience loss of 

muscle mass of the lower limbs resulting in reduction of activity performance (Yang, 

Zhang, Zeng, Yang, Shi, Zhang, Ni, Du, Tang, Hu, Li, Cai, Li & Cheng 2020:382). 

 

The combination of factors such as reduced productivity and employability at work of 

patients with painful diabetic peripheral neuropathy place a large economic burden on the 



 

 
23 

patients and health care services (Hѐbert, Veluchamy, Torrance & Smith 2017:560). 

Additionally, the inability to work due to physical limitations is a challenge (Abdissa, 

Hamba, Kene, Bedane, Etana, Muleta & Gerbi 2020:2). 

 

2.8.2 Psychological effects of diabetic peripheral neuropathy 

 

Facets of the psychological domain include negative and positive feelings, thinking, 

learning, memory and concentration, self-esteem, and spirituality/religion/personal beliefs 

(WHO 1998:552; WHO 2012:53). Depression related to negative feelings, is the most 

devastating symptom of diabetic peripheral neuropathy (Hicks & Selvin 2019:86). 

 

2.8.2.1 Negative and positive feelings 

 

Diabetic peripheral neuropathy may cause neuropsychiatric co-morbidity such as 

depression which may negatively affect the quality of life of the individuals (Kisozi et al 

2017:463). Pain and lack of sleep at night may also lead to anxiety and depression (Wei 

et al 2020:10663). Furthermore, the main triggers for anxiety among persons with diabetic 

peripheral neuropathy are unsteadiness and fear of falls (Reeves, Macheckhina & Jude 

2019:23). Evidence shows that even if mindful meditation has a positive effect on physical 

and psychological outcome in patients of various diseases, no significant improvements 

were noted in people with diabetic peripheral neuropathic pain including their quality of 

life (Girach, Julian, Varrassi, Paladini, Vadalouka & Zis 2019:5). 

 

2.8.2.2 Thinking, learning, memory, and concentration 

 

Cognitive disturbance is another symptom of diabetic peripheral neuropathy, especially if 

there is small fibre damage (Voortman et al 2018:450). Findings indicate that the 

prevalence of diabetic peripheral neuropathy increased significantly in diabetes mellitus 

patients who lose consciousness due to hypoglycaemia (Pfannkuche et al 2020:5). 

Diabetic peripheral neuropathy in combination with sarcopenia, may affect cognitive 

functions, thus affecting the person’s ability to multitask while walking and interfere with 

other daily activities such as thinking, learning, memory, and concentration (Lin, Kao & 

Chen 2021:1). 
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2.8.2.3 Self-esteem, bodily image, and appearance 

 

Diabetic peripheral neuropathy has a psychological impact on persons affected by it as 

they may feel that they lost independent functioning, that their live is a struggle and 

feelings of embarrassment (Ahmed 2017:44). The feeling of loss of independence and 

livelihood in persons suffering from diabetic peripheral neuropathy may occur as a result 

of limb amputation (Selvarajah, Kar, Khunti, Davies, Scott, Walker & Tesfaye 2019:940). 

 

Amputation of a limb can have a negative effect on both the physical and psychological 

well-being of diabetic peripheral neuropathy patients. The shift and modification of the 

self-structure of the person resulting from limb amputation affect the integrity of the body 

(Roşca, Baciu, Burtăverde & Mateizer 2021:1). Limb amputation carries a stigma resulting 

in some people unable to accept their new body image and appearance (Mehra, Boora & 

Katria 2021:153). Diabetic peripheral neuropathy may be very severe and adversely 

impact people’s lives, leading to the creation of an imbalance within the complicated cycle 

of role reversals in the home (Antoine-Frank et al 2021:469). 

 

2.8.2.4 Spirituality, religion, and personal beliefs 

 

People with diabetic peripheral neuropathy, especially those with limb amputation believe 

that their autonomy is negatively affected as they are unable to perform some daily 

activities and partially or fully depend on others in their daily lives (Mehra et al 2021:152). 

The alterations in self-concept and body images resulting from limb amputation further 

aggravate the personal beliefs of the individuals affected of refusing to undergo limb 

amputation (Mehra et al 2021:153). 

 

2.8.3 Social effects of diabetic peripheral neuropathy 

 

Diabetic peripheral neuropathy affects the social dimension of persons living with it. The 

WHOQOL-BREF highlighted the following facets of the social relationship’s domain of 

quality of life: personal relationships, social support, and sexual activities (WHO 1998:55; 

WHO 2012:53). 
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2.8.3.1 Personal relationships and social support 

 

Persons with diabetic peripheral neuropathy can feel that they are emotionally dependent 

to their family members because of their foot problems and that their roles in the family 

have changed, and these affect their relationships (Ahmed 2017:43). Diabetic peripheral 

neuropathy causes lack of social interaction due to reduced or impaired mobility leading 

to negative impact in quality of life (Qadir et al 2019:17). Diabetic peripheral neuropathy 

patients who are single or widowed have lack of emotional support from a partner and 

loneliness resulting in decline in their quality of life (Levterova et al 2018:73). 

 

2.8.3.2 Participation in and opportunities for recreation or leisure activity 

 

Diabetic neuropathic pain may lead to social withdrawal and an inability to participate in 

social activities, negatively impacting on person’s quality of life (Akter 2019:36). In 

addition, social isolation is a devastating effect affecting the quality of life of people with 

diabetic peripheral neuropathy (Feldman et al 2019:14). 

 

2.8.3.3 Sexual activities 

 

Persons with diabetic peripheral neuropathy may experience reduction in libido as a 

symptom of autonomic nerve fibre damage (Alare, Alare, Odunitan, Adetunji & Owonikoko 

2020:2). Furthermore, male patients suffering from diabetic peripheral neuropathy may 

have erectile dysfunction (Wooton & Melchior 2018:43). 

 

2.8.4 Environmental effects of diabetic peripheral neuropathy 

 

The facets of the environment domain include physical safety and security, financial 

resources, access to quality health and social care and the physical environment (WHO 

1998:553; WHO 2012:53). 

 

2.8.4.1 Freedom, physical safety, transport, and security 

 

The irreversible sensory and motor nerve damages lead to a subsequent decrease in 

neural sensitivity, proprioception and muscle strength resulting in the impairment of 

driving performance (Perazzolo, Reeves, Bowling, Boulton, Raffi & Marple-Horvat 
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2020:325). The impaired driving performance has the negative impact on the safety for 

people with diabetic peripheral neuropathy (Perazzolo et al 2020:332). The inability to 

drive may force the affected persons to depend on others for transport. Diabetic 

peripheral neuropathic patients with pedal paresthesias and dysesthesia have trouble 

with ambulation and performing other basic activities of daily living (Bodman & Varacallo 

2018:3). 

 

2.8.4.2 Financial resources 

 

The impact of diabetic peripheral neuropathy is devastating in such a way that it causes 

loss of function and financial instability (Burgess et al 2021:2). Evidence shows that 

diabetic peripheral neuropathy increases health costs associated with diabetes mellitus, 

and significantly lowers quality of life (Kutty, Jabbar & Sura 2019:113). Diabetic peripheral 

neuropathy is linked to indirect costs to persons affected such as loss of productivity, loss 

of quality of life, rehabilitation costs and personal expenditures (Hicks & Selvin 2019:86). 

These challenges might affect the quality of life for economically active persons differently 

than for a person who is retired.  

 

2.8.4.3 Access to quality health and social care 

 

People with diabetic peripheral neuropathy may experience the burden of the high costs 

diabetic care which most of them may be unable to access resulting in impairment in their 

quality of life (Su, Zhao, Zhang, Cai, Huang, Chen & Wang 2018:1). Inability to visit health 

care centres and additional care needed from the family and friends also add to the 

decline of quality of life of people with diabetic peripheral neuropathy (Girach et al 

2019:3). 

 

2.8.4.4 Physical environment 

 

Muscle weakness, loss of ankle reflexes, and impairment in balance, coordination and 

gait control arising from diabetic peripheral neuropathy, significantly increase the risk of 

falling. Sustaining fall-related injuries and consequently negatively affect the quality of life 

of diabetic peripheral neuropathy patients (Riandini, Khoo, Tai, Tavintharan, Phua, 

Chandran, Hwang & Venkataraman 2020:1). 
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2.9 MANAGEMENT OF DIABETIC PERIPHERAL NEUROPATHY 

 

Diabetic peripheral neuropathy has no cure. However, various authors expressed their 

views on its management. Targeted screening to detect diabetic peripheral neuropathy 

early, prompt timely interventions and evidence-based measures to prevent diabetic 

peripheral neuropathy complication, and treatment of related pain remain the key 

components of diabetic peripheral neuropathy management in clinical practice (Ang et al 

2018:225). Furthermore, treatment of diabetic peripheral neuropathy is focused on 

decreasing disease’s progression and optimising the quality of life. 

 

2.9.1 Screening for diabetic peripheral neuropathy symptoms 

 

As diabetic peripheral neuropathy is one of the most common complications of diabetes 

mellitus, persons who are diagnosed with diabetes mellitus should be screened for the 

symptoms of diabetic peripheral neuropathy immediately on diagnosis for early detection 

and management. In addition, routine foot examination and early intervention is 

necessary as diabetic neuropathy is one of the etiological factors for diabetic foot 

infections (Jie, Zafar, Xu, Shafqat & Gao 2018:414; Siddiqui, Mustafavi, Yousra & 

Husayni 2019:189). 

 

Screening for diabetic peripheral neuropathy symptoms should be done annually for type 

one and type 2 diabetes mellitus commencing after five years after being diagnosed of 

diabetes mellitus (Bril et al 2018:219). Annual screening for neuropathy in all patients with 

diabetes mellitus for complications using clinical practice guidelines is recommended to 

offer the patients opportunity to take actions for improving glycaemic control (Kaoje et al 

2020:2; Pfannkuche et al 2020:7). 

 

Simple objective tools can be used for early screening in primary health care for early 

detection (Meena & Manikandan 2019:29). The authors further indicate that long-term 

disabilities in diabetic population can be reduced by routine screening and regular follow-

up (Meena & Manikandan 2019:32). Additionally, essential screening for type 2 diabetes 

mellitus at primary and secondary level of care, early detection, and intervention of 

diabetic peripheral neuropathy complications in diabetes mellitus patients are 

recommended (Bashar & Verma 2021:23). 
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2.9.2 Health education and counselling regarding diabetes mellitus 

 

Identification of the complications and health education can help to reduce the progress 

of complications in diabetic peripheral neuropathy (Battula, Afreen, Meena, Reddy & 

Sujatha 2017:4070). Counselling of diabetic patients and early detection in primary care 

setting is crucial for initiation of appropriate interventions to decrease disability, limb loss 

and improve the quality of life for persons with diabetic peripheral neuropathy (Khawaja 

et al 2018:2). Patients suffering from peripheral neuropathy are at risk of developing foot 

ulcers; therefore, intensive patient health education on foot care is recommended 

(Geetha & Shanmugasundaram 2019:541). 

 

Developing educational activities aimed at improving self-care is one of the important 

nursing roles in preventing complications of diabetes mellitus such as diabetic peripheral 

neuropathy (Brinati et al 2017:354). Health and educational intervention programs about 

diabetes mellitus, as well as screening and periodic follow-up programs are necessary to 

increase the knowledge level and awareness about diabetic peripheral neuropathy and 

prevent its major complications (Alhashim, Zaher, Albujays, Alhashim & Ali 2018:14). 

Evidence shows that education of patients by health care workers on regular foot care, 

hyperglycaemia control and management of pain are important in management of 

diabetic peripheral neuropathy (Sallam & Edison 2019:626). 

 

Clinicians should be aware that symptoms may differ among the individuals from diverse 

cultural backgrounds. To improve health care dialogue, discussions of diabetic peripheral 

neuropathy symptoms and their impact in multicultural settings should be encouraged 

(Eichholz, Alexander, Cappelleri, Hlavacek, Parsons, Sadosky & Tuchman 2017:8). 

 

2.9.3 Lifestyle modification 

 

During patient education and health dialogue, emphasis should be placed on strict 

glycaemic control, daily foot care, lowering blood pressure and lifestyle modification 

(Amour et al 2019:6). Even though diabetic peripheral neuropathy is incurable, targeting 

and identifying the underlying cause/s and controlling the modifiable factors are essential. 

Diabetic peripheral neuropathy symptoms severity in patients with diabetic peripheral 

neuropathy may be reduced and their comfort enhanced through lifestyle intervention 

(Ghavami et al 2018:169). These lifestyle modifications include increased physical 
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activity, proper foot care, healthy diet and controlling risk factors, prevention, early 

identification, and treatment (Qadir et al 2019:21). 

 

Moderate intensity supervised exercise is well tolerated by diabetic peripheral neuropathy 

patients and is essential for improving their cardiovascular function and can partially 

reverse diabetic peripheral neuropathy symptoms (Parasoglou, Rao & Slade 2017:1096). 

Diabetic peripheral neuropathy can be delayed and prevented by increased physical 

activity (Qadir et al 2019:21). It was found that physical therapy can be useful in improving 

the overall quality of life of diabetes mellitus patients with peripheral neuropathy, and in 

addition can also help in improving muscle strength, joint mobility, balance, coordination, 

and physical functioning (Kutty et al 2019:117). 

 

The treatment of diabetic peripheral neuropathy is to prevent disease progression and is 

largely supportive (Hicks & Selvin 2019:86). Poor glycemic control, smoking and obesity 

are among the risk factors for diabetic peripheral neuropathy and its progression (Abosrea 

et al 2020:60; Iqbal et al 2018:3). The risk factors leading to diabetic peripheral 

neuropathy and foot ulcers need to be identified, prevented, and treated (Ede, Eyichukwu, 

Madu, Basil-Nwachukwu & Nwokocha 2018:71). A holistic approach to address the 

impact of diabetic neuropathy on patients’ quality of life, psychological status and 

assessment of other cardiovascular factors is recommended (Hamed & Monem 2018:4). 

Good glycaemic control is vital in delaying the progression of diabetic peripheral 

neuropathy (Azmi et al 2021:56). The non-pharmacological intervention of diabetic 

peripheral neuropathy incorporates healthy diet weight loss, foot care and ceasation of 

smoking (Azmi et al 2021:57; Sharma et al 2020:271). Diabetic foot care and preventative 

strategies are essential for morbidity and mortality reduction caused by diabetic foot 

ulcers, optimising patient outcomes and further improve quality of life including costs 

reduction for the health care system (Bodibe et al 2019:23).  

 

The pharmacological treatment including giving anti-glycaemic tablets, pain relief tablets, 

anti-depressants and anticonvulsants to diabetic peripheral neuropathy patients is 

important to improve the prognosis of diabetic peripheral neuropathy in diabetes mellitus 

patients with psychiatric impact (Antoine-Frank et al 2021:469). 
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2.10 GAPS IDENTIFIED IN LITERATURE REVIEW 

 

Few studies of diabetic peripheral neuropathy were conducted in South Africa. Two of the 

most recent include the  study conducted in 50 institutional and private outpatient clinics 

in South Africa on the prevalence of diabetic peripheral neuropathic pain among adults 

with diabetes mellitus (Jacovides, Bogoshi, Distiller, Mahgoub, Omar, Tarek & Wajsbrot 

2014:1019), and the study in two private podiatry clinics in South Africa on the effects of 

an isometric exercise training program on muscular strength, ankle mobility, and balance 

in patients with diabetic peripheral neuropathy in the lower legs (Du Plessis, Dembskey 

& Bassett 2023:252). Measurement on the effects of diabetic peripheral neuropathy in 

quality of life has been done in other countries but not yet in the South African population. 

 

Consequently, the identified gaps made it necessary for the researcher to conduct this 

study, but with a focus on Ekurhuleni District where experience of symptoms were 

identified as affecting domains of quality of life. 

 

2.11 SUMMARY 

 

In this chapter the literature relevant to the main variables of the study, namely diabetic 

peripheral neuropathy symptoms and quality of life were discussed. These include a 

discussion on the diabetic peripheral neuropathy classification, related signs and 

symptoms, prevalence, and the effects of diabetic peripheral neuropathy on the domains 

of quality of life. The researcher found that while there were numerous international 

studies regarding the effect of diabetic peripheral neuropathy on quality of life of the 

persons affected, there were limited studies pertaining to South Africa. The next chapter 

describes the research design and methodology. 
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CHAPTER 3 

 

RESEARCH DESIGN AND METHODS 

 

3.1 INTRODUCTION 

 

This chapter outlines the research paradigm, research design and method used to 

achieve the study’s objectives. The research methodology discussed in this chapter 

includes the study setting, study population, sampling method, sample size, data 

collection methods and procedure, data analysis, and strategies to ensuring rigor. This 

chapter concludes with a discussion of the ethical considerations. 

 

3.2 RESEARCH DESIGN 

 

Research design is the overall plan of the research project which includes the basic 

approach, measurements of key variables and sampling design (Straits & Singleton 

2018:537). Furthermore, the design guides the sampling, data collection and data 

analysis process. In this study, a quantitative, non-experimental, cross-sectional, 

correlational design was used to assess the effect of diabetic peripheral neuropathy 

symptoms on quality of life of persons with the condition. The researcher selected a 

correlational design because there was a need to determine the relationship between 

diabetic peripheral neuropathy symptoms and quality of life domains. The following 

section provides a description of the design used in this study. 

 

3.2.1 Quantitative research 

 

Quantitative research is characterised by measurement of variables and statistical 

analysis of numerical data including testing of relationships between the variables to 

reveal patterns, correlations, or casual relationships (Leavy 2017:266). Quantitative 

research is the approach for testing objective theories by examining the relationship 

among variables (Creswell & Plano Clark 2018:44). It was used in this study to test the 

hypothesis that holds that ‘there is a relationship between diabetic peripheral neuropathy 

symptoms and quality of life’. Quantitative research is concerned with objectivity, tight 

control over the research situation and the ability to generalise findings (Nieswiadomy & 
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Bailey 2018:382). This study attempted to generalise the results of an accessible 

population of persons with diabetic peripheral neuropathy attending podiatry clinics in 

Ekurhuleni District. 

 

3.2.2 Non-experimental research design 

 

Non-experimental research designs entail that the research does not manipulate or 

control the independent variable (Nieswiadomy & Bailey 2018:379). According to Laher, 

Fynn and Kramer (2019:32), non-experimental research is conducted to examine the 

variables such as demographic characteristics as they exist. The researcher only 

examined the symptoms of diabetic peripheral neuropathy as they occurred without 

controlling or manipulating the independent variables which were the general symptoms, 

large fibre symptoms, autonomic symptoms, and small fibre symptoms, to observe their 

effects on quality of life. 

 

3.2.3 Cross-sectional research 

 

Cross-sectional study is a type of research design in which data is collected at a single 

point in time (Edmonds & Kennedy 2017:135; Polit & Beck 2018:545). The data were 

collected from the 1st of September 2022 to the 31st of October 2022 on a sample of 

diabetic peripheral neuropathy patients who were selected and available to take part in 

the study during the specific data collection period. The respondents responded to a 

single structured questionnaire using telephonic interviews, and there were no further 

subsequent follow-up interactions after the completion of the questionnaire. 

 

3.2.4 Correlational research 

 

Correlational studies investigate the relationship between two or more variables (Kumar 

2019:13). Interrelationships among the variables are explored without researcher’s 

intervention (Polit & Beck 2018:544). The researcher determined the relationship 

between symptoms of diabetic peripheral neuropathy and domains of quality of life. 

Correlation in research is described according to three types, namely, positive correlation, 

negative correlation, and no correlation (Mohajan 2020:60). In this study, correlation 

research was used to determine if there is positive correlation, negative correlation, or no 
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correlation between the diabetic neuropathy symptoms and the quality of life domains. 

This is in line with the hypothesis for the study as explained in Chapter 1. 

 

3.3 RESEARCH METHODOLOGY 

 

Methodology is the technique concerned with investigating the phenomenon, approach 

and the principles which underpin it (Cohen et al 2018:186). The methodology entailed 

the selection of the study settings, sampling, data collection and data analysis which are 

described as part of the section that follows. 

 

3.3.1 Study setting 

 

The setting refers to the physical conditions and location in which research studies take 

place (Brink et al 2018:47; Polit & Beck 2018:569). This study was conducted in public 

podiatry clinics within the Ekurhuleni Metropolitan Municipality, located in the Gauteng 

Province, South Africa. The Ekurhuleni Metropolitan Municipality, one of Gauteng’s five 

district municipalities, is situated in the province’s eastern region. In 2020, this 

municipality had a population of 3 609 252, with non-communicable diseases, including 

diabetes mellitus being prominent causes of death among individuals aged 25 years and 

older in the area (Massyn, Day, Ndlovu & Padayachee 2020:357). This underscores the 

critical health challenges facing the population, particularly the burden of diabetes mellitus 

and its complications, such as diabetic peripheral neuropathy. 

 

The Ekurhuleni Metropolitan Municipality consists of three service delivery regions, 

namely, the Eastern Service Delivery Region, the Northern Service Delivery Region and 

the Southern Service Delivery Region. Within these, the Eastern Service Delivery Region 

(ESDR) is further subdivided into two areas, known as Ekurhuleni East I and Ekurhuleni 

East II. The research focused on the latter, ESDR sub-district II highlighted in Figure 3.1 

with a blue line, chosen due to the identification of a specific problem and the presence 

of podiatry clinics catering to individuals with diabetic peripheral neuropathy.  
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Figure 3.1  City of Ekurhuleni map 

(Source: Ndhambi 2012:14) 

 

In the selected ESDR sub-district II, podiatry services are provided at Community Health 

Centres (CHCs) and Primary Health Care (PHC) clinics, with a total of 15 PHC clinics and 

two CHCs located within this area. For this study, two CHCs and one PHC clinic that are 

situated in Kwathema, were selected purposively as they have high numbers of 

(approximately 90) diabetic peripheral neuropathy patients attending the podiatry clinics 

every month for treatment by the podiatrists and each clinic had a permanently employed, 

registered podiatrist. 

 

All the three selected sites render podiatry services during weekdays than weekends and 

public holidays, thus, the podiatry clinics operated from 07h30 to 16h30 Monday to Friday. 

The study setting within the Ekurhuleni Metropolitan Municipality's ESDR sub-district II 

offers a comprehensive context for exploring the management of diabetic peripheral 

neuropathy in public podiatry clinics. By focusing on a region with a significant burden of 

diabetes mellitus and its complications, the research aimed to contribute valuable insights 

into the effectiveness of current health care practices and the potential for enhancing 

diabetic peripheral neuropathy management within the public health sector. 
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3.3.2 Population for the study 

 

The population refers to the specific group of potential respondents who are of interest in 

the research study (Bacon-Shone 2020:38). According to Grove and Gray (2019:229), 

population refers to the entire individuals who meet the inclusion criteria in this study. In 

this study, the target population of this study comprised of persons between the age of 

18-60 years who have been diagnosed with diabetic peripheral neuropathy and are 

receiving treatment at three chosen podiatry clinics within the Ekurhuleni District. This 

age range has been chosen to capture a broad spectrum of the working-age population, 

which is significantly affected by diabetic peripheral neuropathy due to the potential 

impact on their quality of life and economic productivity. 

 

The accessible population as described by Grove and Gray (2019:229) is the population 

that the researcher can reach and collect data. For this study, the accessible population 

is identified through the appointment booking at each of the selected three clinics. 

 

According to the podiatrist booking list, each clinic had approximately 30 bookings of 

persons with diabetic peripheral neuropathy per month. These included the newly booked 

patients and repeated bookings of existing patients. Diabetic peripheral neuropathy 

patients generally attend the three selected podiatry clinics monthly. 

 

3.3.3 Sample and sampling method 

 

A sample is a “subset of a population or a group of respondents selected for a study” 

(Aidley 2019:336). In this study, a census sampling method was used to obtain the 

required sample size of 84 as determined necessary to conduct multiple linear regression 

analysis (see Section 3.3.4 for the sample size calculation). Census is a comprehensive 

approach that involves the inclusion of every member of the population in the data 

collection process (Nicholas 2017:25). The advantage of census sampling over others is 

that it allows the complete representation of all individuals required for research as it 

captures a wide spectrum of the population (Nicholas 2017:44). Therefore, employing 

census sampling was particularly beneficial for accurately representing all patients with 

diabetic peripheral neuropathy attending the selected podiatry clinics. Another advantage 

of the census approach lies in the ability to reduce the probability of sampling error as it 

allows all the members of the population to be enumerated (Nicholas 2017:25). 
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In this study, the following were the inclusion criteria: 

 

• Persons with a confirmed diagnosis of diabetic peripheral neuropathy and attending 

one of the selected three podiatry clinics within the study’s geographical scope. Thus, 

persons who had been diagnosed by a registered physician as suffering from diabetic 

peripheral neuropathy and confirmed by a podiatrist at the selected podiatry clinic. 

• Persons diagnosed with diabetic peripheral neuropathy at least more than 6 months 

before the date of recruitment as the risk of developing diabetic peripheral neuropathy 

increases with the longer duration of diabetes mellitus diagnosis (Sloan et al 

2021:404).  

• Persons between the ages of 18 and 60. The researcher decided on the cut-off age 

of 60 because the respondents should still have been part of the economic active 

working group, since the symptoms of diabetic peripheral neuropathy are linked to 

indirect costs to persons affected such as loss of productivity, rehabilitation costs and 

personal expenditures (Hicks & Selvin 2019:86).  

• Persons with access to a phone to be able to participate in the structured telephonic 

interviews. 

 

The exclusion criteria were: 

 

• Persons with peripheral neuropathy known to be caused by other conditions or 

treatments such as Anti-Retroviral Therapy (ART) or chemotherapy and not by 

diabetes mellitus were excluded from participating to the present study. 

 

3.3.4 Sample size 

 

The sample size in this study represents the total number of eligible participants. To 

determine the appropriate sample size, an a-priori Sample Size Calculator for Multiple 

Regression, developed by Soper (2023) was utilised. This tool calculates the required 

sample size based on several key parameters:  with the desired probability level, the 

number of predictors in the model, the anticipated effect size, and the desired statistical 

power level was used to determine the sample size The sample size calculation was 

conducted as follows: with an anticipated medium effect size of 0.15, a conventional 

statistical power level of ≥0.8, four predictors (general symptoms, large fibre symptoms, 
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autonomic symptoms, and small fibre symptoms), and the probability level of ≤0.05,the 

calculator determined that a minimum of 84 participants was needed. A consultation with 

a statistician confirmed the necessity of a sample size of 84 (N = 84) for reliable analysis 

(see Annexure G for details). This sample size was achieved during the data collection 

period from 1st September 2022 to 31st October 2022.  

 

The recruitment was conducted by the researcher with the support from the podiatrists at 

the three clinics. The podiatrists were trained to explain the study to the potential 

respondents who attended the clinics, and it was ensured that their treatment would not 

be affected by their participation. When the podiatrist identified an eligible respondent, 

the podiatrists introduced the study to them and asked for permission to share their 

telephone numbers with the researcher. The podiatrists introduced the study to 112 

people in August and September meanwhile communicating with the researcher about 

people who are eligible and willing to participate in the study. The contact information was 

shared with the researcher who made appointment with the patients to give them detail 

information of the study including the study purpose, to sign the consent forms and to 

make appointment for data collection. This means that a sample size of 84 represents 

approximately 75% of the population with the specific eligibility criteria over two months. 

 

3.3.5 Description of the sample 

 

The characteristics of the respondents are described in this chapter in two sub-sections, 

namely, the demographic characteristics and the disease characteristics. The 

respondents’ characteristics are presented in tables and described in the two sub-

sections that follow. 

 

3.3.5.1 Demographic characteristics 

 

The demographic characteristics included the gender, age, marital status, highest level 

of education and employment status of the respondents. Table 3.1 shows the frequency 

and percentage per demographic characteristics. 
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Table 3.1 Demographic characteristics (N = 84) 

 
Frequency 

Valid 

percent 

Cumulative 

percent 

Gender  

Female 54 64.3 64.3 

Male 30 35.7 100.0 

Total 84 100.0  

Age    

35-49 years 22 26.2 26.2 

50-60 years 62 73.8 100.0 

Total 84 100.0  

Marital status  

Single 16 19.0 19.0 

Married 62 73.8 92.9 

Living as married 1 1.2 94.0 

Separated 2 2.4 96.4 

Widowed 3 3.6 100.0 

Total 84 100.0  

Highest level of education  

Primary school (completed grade 7) 7 8.3 8.3 

Completed grade 10 28 33.3 41.7 

Secondary school (completed grade 12) 41 48.8 90.5 

Tertiary (college/university diploma or degree) 8 9.5 100.0 

Total 84 100.0  

Employment status  

Unemployed 33 39.3 39.3 

Full-time employed 44 52.4 91.7 

Part-time employed 2 2.4 94.0 

Self-employed 5 6.0 100.0 

Total 84 100.0  

 

3.3.5.1.1 Gender 

 

The sample shows that above half 64.3% (n = 54) of the respondents in this study were 

female. 

 

3.3.5.1.2 Age 

 

The sample characteristics indicate that above half 73.8 % (n = 62) were between 50-60 

years, while 26.2% (n = 22) of respondents were between 35-49 years. This characteristic 

of age indicates that the majority respondents were older people between the age of 50 

and 60 years. 
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3.3.5.1.3 Marital status 

 

Above half 73.8% (n = 62) of the respondents were married, 19.0% (n = 16) single, 3.6 

% (n = 3) widowed, 2.4% (n = 2) separated, while 1.2% (n = 1) were living as married. 

 

3.3.5.1.4 Highest level of education 

 

8.8% (n = 41) of the respondents in this study had completed secondary school (grade 

12), 33.3% (n = 28) completed grade 10, while 9.5% (n = 8) completed tertiary education, 

and 8.3% (n = 7) completed primary education. 

 

3.3.5.1.5 Employment status 

 

Above half 52.4% (n = 44) of the respondents were full-time employees, 39.3% (n = 33) 

unemployed, 6.0% (n = 5) self-employed, and 2.4% (n = 2) part-time.  

 

3.3.5.2 Disease characteristics of the respondents 

 

The disease characteristics include years of diabetes mellitus diagnosis, type of diabetes 

mellitus, number of medications use for diabetes mellitus, number of medications use for 

diabetic peripheral neuropathy pain, history of amputation, history of wound or sore on 

the foot, alcohol consumption, cigarette smoking and current acute illness. 

 

3.3.5.2.1 Years of diabetes mellitus diagnosis 

 

Table 3.2 outlines the years of diabetes mellitus diagnosis. The frequencies, percentages 

minimum, maximum and range were used to present the disease characteristics. 
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Table 3.2 Years of diabetes mellitus diagnosis (N = 84) 

Years of diabetes mellitus diagnosis Frequency Percent 

Not sure  3.0 3.6 

7 years 40.0 47.6 

11 years  41.0 48.8 

Total  84.0 100.0 

Minimum  4.0   

Maximum 20.0   

Range  16.0   

 
The maximum years of diabetes mellitus diagnosis for the respondents were 20, while 

the minimum years of diabetes mellitus were four. Therefore, the range in years of 

diabetes mellitus diagnosis was 16. 48.8% (n = 41) of the respondents had been 

diagnosed with diabetes mellitus for 11 years, 47.6% (n = 40) had been diagnosed with 

diabetes mellitus for seven years, and 3.6% (n = 3) were not sure of the years they were 

diagnosed of diabetes mellitus. 

 
3.3.5.2.2 Type of diabetes mellitus diagnosis, number of medications use for diabetes 

mellitus, and number of medications use for diabetic peripheral neuropathy 

 
Table 3.3 outlines the type of diabetes mellitus diagnosis, number of medications use for 

diabetes mellitus, and number of medications use for diabetic peripheral neuropathy. The 

demographic characteristics are presented in frequencies and percentages. 

 
Table 3.3 Type of diabetes mellitus diagnosis, number of medications use for diabetes 

mellitus and number of medications use for diabetic peripheral neuropathy (N 

= 84) 

 Frequency 
Valid 

percent 
Cumulative 

percent 

Type of diabetes mellitus 
Diagnosis 

 

Not sure 20 23.8 23.8 

Type 1  7 8.3  

Type 2 57 67.9 100.0 

Total 84 100.0  

Number of medications use for diabetes mellitus  

One medication 2 2.4 2.4 

2 to 5 medications 82 97.6 100.0 

Total 84 100.0  

Number of medications use for diabetic peripheral 
neuropathy pain 

 

One medication 37 44.0 44.0 

2 to 5 medications 47 56.0 100.0 

Total 84 100.0  
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From the sample characteristics, it shows majority as follows: 

 

Table 3.3 shows that 67.9% (n = 57) of the respondents had Type 2 diabetes mellitus, 

23.8% (n = 20) were not sure of the type of diabetes mellitus they were diagnosed of, and 

8.3% (n = 7) mentioned that they were diagnosed with Type 1 diabetes mellitus. 

According to these results, the majority 67.9% (n = 57) of the respondents were 

diagnosed with Type 2 diabetes mellitus.  

 

Furthermore, 97.6% (n = 82) of the respondents were using between 2 to 5 medications, 

while 2.4% (n = 2) were using one medication for diabetes mellitus. These characteristics 

indicate that the majority 97.6% (n = 82) of the respondents were using more medication 

for diabetes mellitus as compared to the few respondents who were using one medication 

for diabetes mellitus. The table further shows that 56.0% (n = 47) of the respondents were 

using 2-5 medications for diabetic peripheral neuropathy pain, while 44.0% (n = 37) of 

were using one medication for diabetic peripheral neuropathy pain.  

  

3.3.5.2.3 History of limb amputation and history of wound or sore on the foot 

 

Table 3.4 outlines the history of limb amputation, history of wound or sore foot. The 

demographic characteristics are presented in frequencies and percentages. 

 

Table 3.4 History of limb amputation wound on the foot (N = 84) 

 
Frequency 

Valid 

percent 

Cumulative 

percent 

History of limb amputation  

No  84  100.0  100.0 

Total 84  100.0   

History of wound or sore on the foot    

Yes  13 15.5 15.5 

No  71 84.5   

Total 84  100.0   

 

Table 3.4 shows that no respondent had a history of limb amputation. The table further 

shows that 84.5% (n = 71) respondents had no history of wound or sores on the foot, 

while 15.5% (n = 13) reported to have had a wound or sore on the foot.  
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3.3.5.2.4 Alcohol consumption and cigarette smoking  

 

Table 3.5 outlines the respondents’ alcohol consumption and cigarette smoking. The 

frequencies and percentages were used for visual present presentation. 

 

Table 3.5 Alcohol consumption and cigarette smoking (N = 84) 

 
Frequency 

Valid 

percent 

Cumulative 

percent 

Alcohol consumption  

Yes  3 3.6 3.6 

No  81 96.4 100.0 

Total 84 100.0  

Cigarette smoking   

Yes  3 3.6 3.6 

No  81 96.4 100.0 

Total  84 100.0  

 

Table 3.5 shows that the 96.4% (n = 81) of the respondents said they do not consume 

alcohol, while 3.6% (n = 3) said they do consume alcohol. Similarly, 96.4% (n = 81) of the 

respondents said they do not smoke cigarette, while 3.6% (n = 3) said they do. 

 

3.3.5.2.5 Current acute illness 

 

Table 3.6 outlines the results regarding current acute illness. Frequencies and 

percentages were used for visual presentation. 

 

Table 3.6 Current acute illness (N = 84) 

Current illness  Frequency 
Valid 

percent 

Cumulative 

percent 

No  83 98.8 98.8 

Yes  1 1.2 100.0 

Total 84  100.0  

 

Table 3.6 shows that 98.8% (n = 83) of the respondents reported ‘No’ to acute illness, 

while 1.2% (n = 1) reported ‘Yes’ to it. 
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3.3.6 Recruitment procedure 

 

The podiatrists at the three podiatry clinics assisted to recruit respondents, by issuing the 

information leaflets (Annexure D) to all eligible patients and explaining the purpose of the 

study. Moreover, the podiatrist made it clear that participation in the study would not affect 

their podiatry treatment in any way. The patients could take the leaflet home to read and 

take time to decide if they wished to take part in the study. Patients, who showed interest 

to participate, were asked by the podiatrists to give permission that their contact numbers 

could be shared with the researcher. The podiatrists communicated with the researcher 

telephonically about the respondents who met the inclusion criteria and were willing to 

participate in the study. Thereafter, the researcher contacted the interested respondents 

telephonically to arrange for signing the informed consent during their next appointment 

date at the clinic. Informed consents were obtained by the researcher on the day of their 

appointment as agreed on the telephone, before or after the appointment (consultation) 

time at the podiatry clinic to avoid interference with the health care service. Detailed 

information of the study including the purpose of the study was explained to the patients 

before obtaining the written consent from them. The participant information leaflet and 

the questionnaire were given to the potential respondents to read at home and decide if 

they wished to participate. After obtaining the consent form, the researcher arranged a 

date and time for a telephonic interview that was suitable to the respondents. 

 

3.4 DATA COLLECTION 

 

Data collection is the precise and a systemic collection of data which is relevant to the 

study purpose, objectives, study questions and hypotheses (Gray & Grove 2021:808). In 

this study, the researcher collected data to test the hypotheses and to answer the study 

objectives. The researcher conducted telephonic interviews using a structured interview 

guide. The structure interview guide (Annexure F) was compiled from the Norfolk Quality 

of Life Questionnaire-Diabetic Neuropathy (QOL-DN) questionnaire (Vinik & Vinik 

2008:1079) to measure the presence and severity of diabetic peripheral neuropathy 

symptoms and the World Health Organization Quality of Life Biomedical Research and 

Education Foundation (WHOQOL-BREF) questionnaire (WHO 1997:3) to measure the 

quality of life domains. 
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3.4.1 Data collection method 

 

Data collection method refers to the techniques used by the researcher to collect 

evidence that can assist to answer the research questions (Brink et al 2018:133). In this 

study, data were collected by the researcher through telephonic interviews using a 

structured questionnaire with close-ended questions. A structured questionnaire 

consisted of a set of structured questions administered to the respondents via personal 

interviews, telephone interviews, mail, internet, or other method (Walter 2019:473). 

 

3.4.1.1 Strengths and weaknesses of the data collection method 

 

The researcher chose to collect data using a structured telephonic interview to limit 

missing responses. Data collection through self-response questionnaires are known to 

have a higher number of missing responses, especially if the questionnaire is lengthy 

(Brink et al 2018:143). The structured interviews allowed the researcher to explain 

questions that were not well understood (Nardi 2018:16). Furthermore, a structured 

interview overcomes limitations for people with eyesight problems or those unable to read 

(Williamson & Johanson 2018:381). 

 

The researcher opted for telephonic interviews rather than face-to-face interview because 

it was not necessary to observe the non-verbal communication. The limitations of 

telephonic interviews include the environmental noise and loss of connection which cause 

communication misunderstanding between the interviewer and the interviewee (Farooq 

& De Villiers 2017:298). To mitigate these limitations, the researcher asked the 

respondent to avoid a noisy environment during the time of interview and conduct the 

interview from a private room with a good quality network signal. 

 

3.4.1.2 Development of the structured questionnaire 

 

The researcher searched and reviewed literature to select the most appropriate 

instruments for measuring the variables of the study, namely diabetic peripheral 

neuropathy symptoms and domains of quality of life. The two questionnaires were used 

in this study to assist in understanding the effects of diabetic peripheral neuropathy on 

quality of life of the patients attending the podiatry clinics in the Ekurhuleni District, 

namely, WHOQOL-BREF questionnaire (WHO 1998:557), and QOL-DN (Vinik & Vinik 
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2008:1084). The QOL-DN was used as a guide in measuring the diabetic peripheral 

neuropathy symptoms, while the WHOQOL-BREF guided in measuring the quality of life. 

The WHO’s framework was used to guide an understanding of the multifaceted concept 

of quality of life. 

 

The QOL-DN questionnaire and the WHOQOL-BREF questionnaire were found most 

appropriate because they had good psychometric properties for measuring diabetic 

peripheral neuropathy symptoms and quality of life domains (Vinik & Vinik 2008:1084; 

WHO 1998:557). The structured questionnaire consisted of 67 questions (Annexure F) 

and was divided into three sections, namely Section A, Section B and Section C.  

 

Section A was further divided into two sections, namely Section A1 (demographic 

characteristics) which consists of five questions, and Section A2 (disease characteristics) 

which consists of 11 questions. The results have been reported in the previous section of 

this chapter. Questions in Section A were developed and adopted from two validated 

questionnaires which are the QOL-DN and WHOQOL-BREF (Vinik, Hayes, Oglesby, 

Bastyr, Barlow, Ford-Molvik & Vinik 2005:506; WHO 1997:2). The aim of these items was 

to obtain data about the demographic characteristics to describe the sample. 

 

Section B consists of 24 questions measuring diabetic peripheral neuropathy symptoms. 

Section B is further divided into four sub-sections, namely sub-section 1 (General 

symptoms), sub-section 2 (Large fibre symptoms), sub-section 3 (Autonomic symptoms), 

and sub-section 4 (Small fibre symptoms) (Annexure F). Questions in Section B were 

adopted from the Norfolk QOL-DN questionnaire which was used to measure the 

presence and severity of symptoms in persons with diabetic peripheral neuropathy (Vinik 

& Vinik 2008:1080). 

 

The psychometric properties of the Norfolk QOL-DN were tested by 177 respondents in 

the German speaking group and compared with the results obtained from 379 

respondents in an English-speaking group (Vinik & Vinik 2008:1077). The results of the 

comparison between these two groups of respondents demonstrated similarities for the 

criterion and discriminate validity (Vinik & Vinik 2008:1084). This study reports the factor 

loadings of all items. The results of the validation showed that the Norfolk QOL-DN 

questionnaire is a valid instrument for measuring the presence and severity of diabetic 

peripheral neuropathy symptoms (Vinik & Vinik 2008:1085). 
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With support from a statistician, the questions that were valid for measuring the intended 

construct were selected from the Norfolk QOL-DN and were included in the sub-sections. 

These were the questions with a factor loading of ≥0.4 and that did not cross-load with 

other questions. Factor loading is the measure of correlation or relationship between the 

factor and the variable (Shrestha 2021:9). If variable has a value (factor loading) which is 

concurrently similar to the values of two or more variables, it is called cross-loading (Li, 

Wen, Hau, Yuan & Peng 2020:841). 

 

All questions in sub-section 1 had a factor loading of ≥0.4. A few exceptions were made 

for some questions in sub-sections two, three and four to ensure relevance and since less 

than three items per sub-section would not be adequate to measure diabetic peripheral 

neuropathy symptoms. These exceptions were indicated hereunder: 

 

• For sub-section 2, one question was kept in the data collection instrument even 

though it did not have a factor loading of ≥0.4. This item was question 23: “Did 

diabetic peripheral neuropathy pain kept you awake at night?” and was regarded 

relevant for measuring large fibre symptoms.  

• For sub-section 4, the following five questions were cross-loading, but were kept in 

the questionnaire because theoretically they are relevant for measuring small fibre 

symptoms and more, at least three questions were needed. 

− Question 35: “because of diabetic peripheral neuropathy, have you experienced 

unusual sensations?” 

− Question 36 “because of diabetic peripheral neuropathy, have you burned/injured 

yourself and couldn’t feel it?” 

− Question 37 “because of diabetic peripheral neuropathy, were you unable to feel 

your feet while walking?” 

− Question 38 “because of diabetic peripheral neuropathy, were you unable to feel 

hot/cold with your hands?” 

− Question 39 “because of diabetic peripheral neuropathy, were you unable to feel 

hot/cold water with your feet?” 

 

The same measurement scales as in the original questionnaire was kept. Sub-section 1 

consisted of six multiple-choice questions measuring general symptoms. Each question 

provided the respondents with a choice of the limb/s in which the symptom is/are present 
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(if present). The purpose of these items was to obtain data on the presence of symptoms. 

Sub-sections two to four consist of a five-point Likert scale of 0-4 to indicate the severity 

of diabetic neuropathy symptoms with “not a problem = 0”, “very mild problem = 1”, “mild 

problem = 2”, “moderate problem = 3” and “severe problem = 4”. 

 

Section C comprised 26 questions which measured the quality of life domains (Annexure 

F). The WHOQOL-BREF questionnaire was used in this study to measure the quality of 

life of persons with diabetic peripheral neuropathy. The original questionnaire was the 

WHOQOL-100 assessment developed by the WHOQOL group in 1998 in response to the 

need to develop a quality of life assessment that would be applicable cross-culturally 

(WHO1998:552). The WHOQOL-BREF was developed after 10 years based on research 

development on QOL and health care (Skevington, Lotfy & O’Connell 2004:308). The 

WHOQOL-BREF was used as a reliable and valid alternative questionnaire to the 

WHOQOL-100 questionnaire in assessing the quality of life domains (WHO 1998:551). 

The researcher added the WHOQOL-BREF questionnaire for measuring the quality of life 

in this study, because even though the Norfolk measures quality of life to some extent, 

the domains used in the WHO-BREF are more elaborate on quality of life and included 

the social and environment domains. The social and environment domains are of specific 

concern in the study context of South Africa, for example, feeling of loss of independence 

and inability to access medical health care services to meet the demands resulting from 

diabetic peripheral neuropathy may be a burden to both the patients and the society. 

 

The researcher used the 26 questions from the WHOQOL-BREF in the structured 

questionnaire to measure the four quality of life domains, namely the physical health, 

psychological, social relationships, and environment domain (WHO 1998:556). Some 

adaptations of the questions were made to suite the context of diabetic peripheral 

neuropathy, for example, adding phrase ‘’given the effects of diabetic peripheral 

neuropathy’’, to the questions to ensure that the respondents understand the questions 

specifically in relation to quality of life during interviews (Annexure F, Question 41-67). 

The phrase “Because of diabetic peripheral neuropathy” was added to each question in 

Section B to ensure that the respondents are answering questions specific to diabetic 

peripheral neuropathy (refer Annexure F). 

 

Section C consisted of 30 questions rated in a five-point Likert scale of 1-5. For questions 

41 and 42, 1 = Very poor, 2 = Poor, 3 = Neither poor nor good, 4 = Good, and 5 = Very 
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good; for questions 43 to 52, 1 = Very dissatisfied, 2 = Dissatisfied, 3 = Neither satisfied 

nor dissatisfied, 4 = Satisfied and 5 = Very satisfied; for questions 53 to 59, 1 = Not at all, 

2 = A little, 3 = A moderate amount, 4 = Very much and 5 = An extreme amount; for 

questions 60 to 65.5, 1 = Not at all, 2 = A little, 3 = Moderately, 4 = Mostly and 5 = 

Completely; for question 66, 1 = Never, 2 = Seldom, 3 = Quite often, 4 = Very often and 

5 = Always. An open-ended question (question 67) was added at the end, which asked 

about the main effects of diabetic peripheral neuropathy on the respondent’s life. This last 

question was added to confirm the accuracy of data and to identify any factor not 

measured with the questionnaire (refer Annexure F). 

 

3.4.1.3 Face validation of the questionnaire 

 

Face validity refers to the subjective or personal judgement of an operational definition 

(Straits & Singleton 2018:96). Face validity is not based on objective evidence, but it is 

solely based on personal judgement (Straits & Singleton 2018:97). To ensure good face 

validity of the measuring instrument, after compiling the measuring instrument, the 

researcher sent it to the supervisors and the statistician to judge if it could measure the 

concept intended to be measured. In addition, the questionnaire was sent to two 

podiatrists for face validation and to adapt the terminology to better suit the context of this 

study. The podiatrists found all questions of the data collection instrument relevant and 

advised and assisted with the rephrasing of the last question in the data collection 

questionnaire (Annexure F), so that the respondents understand the question better. 

 

3.4.1.4 Pre-testing the questionnaire 

 

Pre-test interviews were conducted on two people with diabetic peripheral neuropathy, 

who met the inclusion criteria and were not part of the sample of this study. The aim of 

the questionnaire pre-testing was to determine the time it would take to complete the 

questionnaire and to identify questions that were not clearly understood by the 

respondents. Upon completion of the pre-test, the researcher revised the sequencing of 

some questions, while some of them were rephrased, for example, the phrase ‘’given the 

effects of diabetic peripheral neuropathy’’ were added to questions in Section C, to ensure 

participants’ responses regarding symptoms were specific to diabetic peripheral 

neuropath. Question 65 which asked about the ability of the respondents to perform their 
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daily living activities was divided into sub-questions, i.e., 65.1-65.5 to obtain responses 

specific to each activity of daily living (Annexure F).  

 

3.4.2 Data collection process 

 

Telephonic interviews were conducted by the researcher and at a suitable date and time 

for the respondents. The telephonic interviews did not take place during the consultation 

time at the clinic. The respondents were requested to be in a private room with minimal 

noise to avoid interruptions during the telephonic interviews. In addition, the researcher 

was in a private place to ensure privacy and to avoid interruptions during telephonic 

conversations with the respondents. During the interview, the researcher filled in the 

responses on a hardcopy version of the questionnaire as the responses were received. 

The respondents’ interviews were audio-recorded after consent had been realised by the 

respondents. The cell phone of the researcher was on the loudspeaker while the audio-

recorder device was switched on to ensure audible sound recording. The purpose of 

audio-recording was to ensure that no data went missing in the questionnaire and that 

the data capturing process was accurate. To ensure that all the responses were 

documented, the researcher went back to listen to the audio- recording conversation to 

confirm data documented on the questionnaire. 

 

3.5 DATA MANAGEMENT AND ANALYSIS 

 

Data analysis in quantitative research is concerned with systematic organisation and 

statistical analysis to test a hypothesis (Polit & Beck 2021:783). 

 

3.5.1 Data management 

 

A code was assigned to each questionnaire representing the study’s respondents during 

data collection for purposes of cleaning the data easily before the process of analysis 

commenced. The researcher captured the data in the Statistical Package for Social 

Sciences Software (SPSS) version 28 computer software program. The data were 

captured into the Sequencing Analysis Viewer (SAV) file consisting of dataset which 

saves data in rows and columns. The statistician confirmed that the data was captured 

appropriately for readiness of analysis. 
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Regarding question 67, the researcher wrote down the responses during the interview on 

a hardcopy questionnaire within the textbox provided for the responses. Thereafter, 

responses were typed and captured into the SAV file. Audio-recordings were listened by 

the researcher to confirm the narrative responses. 

 

3.5.2 Data analysis 

 

Data analysis in quantitative studies involves testing of hypotheses using statistical 

methods (Polit & Beck 2021:783). A statistician assisted the researcher by performing the 

descriptive analysis, correlation tests and multi-linear regression analysis to test the 

hypotheses. The SPSS version 28.0 was used to analyse the data. The researcher 

interpreted the results of each phase of analysis to make decisions for the next phase of 

analyses. 

 

Three phases of statistics analysis were conducted, namely, (i) analysis of demographic 

data, (ii) descriptive analysis and scoring of the diabetic peripheral neuropathy symptoms 

and quality of life domains, and (iii) test of relationships including correlational and multi-

linear regression analysis. 

 

3.5.2.1 Analysis of demographic data and disease characteristics 

 

Descriptive statistics were used to analyse the demographic characteristics. Descriptive 

statistics refer to the use of means, frequencies, and percentages to summarise data 

(Polit & Beck 2021:784; Selvamunthu & Das 2018:63). The demographic and disease 

characteristics are presented in this Chapter, Section 3.3.4.1. 

 

3.5.2.2 Descriptive analysis and scoring of diabetic peripheral neuropathy 

symptoms 

 

Descriptive statistics were used to analyse the responses per Likert scale option for each 

time and presented as frequencies. A mean and Standard Deviation (SD) was calculated 

for each item. This section reports the method of analysis and scoring of each sub-section 

of the questionnaire. The results are presented per nerve fibre type in Chapter 4. 
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3.5.2.3 Descriptive analysis and scoring for sub-section 1 (general symptoms)  

 

The descriptive analysis for sub-section 1 was done to determine how many general 

symptoms affected the types of limbs. The results were summarised and presented in 

frequency tables. The frequencies and the percentages were used to indicate the 

responses (refer to Section 4.4 in Chapter 4). Sub-section 1 (general symptoms) was 

sub-divided into A to E, where A = Feet, B = Legs, C = Arms, D = Hands, and E = None. 

The presence of symptoms (positive responses) was scored “1” and the absence of 

symptoms (negative responses) was scored “0” for each limb (feet, legs, hands, arms, 

and none) reported. The scoring of sub-section 1 is different from all other sections 

because data was nominal. The total frequencies and percentage of responses for each 

type of limb affected were calculated.  

 

3.5.2.4 Descriptive analysis and scoring for sub-sections 2, 3 and 4 

 

The descriptive analysis for sub-sections 2, 3, and 4 was done by first determining the 

percentage of responses per Likert scale response option. The mean score and SD per 

question (item) was then determined. 

 

The mean is the average score obtained by summing all the scores and divide them by 

the number of scores (Babbie 2021:422). The mean value gives an estimate of where the 

scores or the observations are centred (Pagano & Gauvreau 2018:52). In relation to the 

results of this study, a high mean of above three (>3) indicated a moderate to severe 

problem. The SD is the measure of variability which shows the average amount of 

deviation of scores from the mean (Polit & Beck 2021:372). Moreover, the SD of 1 

indicates that 68% of the scores fall within plus or minus one (≥1) SD of the mean, while 

SD of 2 indicates that 95% of scores fall within plus or minus two (≥2) SD, and 99.9% of 

scores fall within three (3) SD (Babbie 2021:425). In relation to the results of this study, 

SD of ≥1 showed that scores are more spread out and away from the mean, indicating 

that there was more variation of scores, and the SD below <1 showed that the scores 

were clustered around or close to the mean, indicating less variation of the scores. 

 

Following the descriptive statistics per item, a total score, mean and SD was calculated 

per sub-section. Calculating the total score for sub-sections 2, 3 and 4 was different from 

the scoring for sub-section 1 because the data were ordinal and a five-point Likert scale 



 

 
52 

of 0-4 was used for measuring the respondents’ responses. The respondents only gave 

one answer per question. Therefore, scores of each question were calculated and added 

to a total score per question for each individual questionnaire. Thereafter, the total score 

was computed for sub-sections two, three, and four according to the Norfolk QOL-DN 

study (Vinik et al 2005:499) as follows: 

 

• Total score of sub-section 2 = Q23 + Q24 + Q25 + Q26 + Q27 + Q28 + Q29 + Q30 

• Total score of sub-section 3 = Q31 + Q32 + Q33 + Q34 

• Total score of sub-section 4 = Q35 + Q36 + Q37 + Q38 + Q39 + Q40 

 

3.5.2.5 Descriptive analysis and scoring of quality of life domains 

 

Descriptive statistics were used to analyse the quality of life domains (Section C of the 

questionnaire). A percentage was determined per Likert scale response option and the 

mean score, and SD was determined per question (item). Domain scores were scaled in 

a positive direction, i.e., higher score denotes higher quality of life while the lower score 

denotes lower quality of life (WHO 1996:8). Four questions had to be reverse coded from 

negative to positive to correlate with other questions on the same domain to be summed 

and added to get the total score. These were questions Q53, Q54, Q64 and Q66. The 

analysis was summarised and visually presented in frequency tables in Chapter 4. 

 

Analysis of each item was followed by the calculation of a total score (raw and 

transformed), mean (raw and transformed) per quality of life domain.  

 

The scoring of the quality of life domains was done according to the WHO-BREF scoring 

manual (WHO 2012:54) by first grouping the questions per domain as follows: 

 

• Total score, physical domain = [Q42 + Q44 + Q52 + (6 - Q53) + (6 - Q54) + Q60 + 

Q65] x 4 

• Total score, psychological domain = [Q45 + Q55 + Q56 + Q57 + Q61 + (6 - Q66)] x 

4 

• Total score, social relationship domain = (Q46Q47 + Q48) x 4 

• Total score, environment domain = (Q49 + Q50 + Q51 + Q58 + Q59 + Q62 + Q63 + 

Q64) x 4  
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The total score of each quality of domain was calculated per individual questionnaire. 

Thereafter, a raw mean (composite score) was calculated from the total scores for each 

domain for the 84 questionnaires. Aligned with the WHOQOL-BREF, the mean score of 

items within each domain were used to calculate the domain score. Mean scores were 

then multiplied by four to make domain scores comparable. Thereafter, the scores were 

subsequently transformed to a 0-100 scale using the following formular: Transformed 

score = (score -4) X (100/16) (WHO 2012:54). 

 

Two questions were scored separately namely question 41 about an individual’s overall 

perception of quality of life and question 43 about an individual’s satisfaction with their 

health. This is because the scales used for asking these questions were different. 

Question 67 was not included in the scoring because it was as open ended aimed to 

confirm and support the results from the quantitative data.  

 

Thematic analysis was performed to analyse question 67. Thematic analysis is the 

qualitative data analysis method whereby the researcher derived meaning and created 

themes from data without any preconceptions. The researcher followed inductive 

approach of thematic analysis. The results are presented in Chapter 4, Section 4.6.  

 

3.5.2.6 Test of relationships 

 

The test of relationships involved correlation analysis to test the significance of the 

relationship between two variables (LoBiondo-Wood & Harber 2018:310). Both life 

domain with each diabetic peripheral neuropathy symptoms, and multiple linear 

regression analysis to test the relationship between one interval-level dependent variable 

(each quality of life domain) with multiple independent variables (all diabetic peripheral 

neuropathy symptoms) (LoBiondo-Wood & Harber 2018:311) was dealt with. Both tests 

were performed to determine the effect of diabetic peripheral neuropathy symptoms on 

the quality of life of persons with diabetic peripheral neuropathy. 

 

A 2-tailed test has been conducted to ascertain if the statistically significant relationship 

exists between diabetic peripheral neuropathy symptoms sub-sections the quality of life 

domains. All tests were done at a 0.05 level of significance. A significance level of 0.05 

was chosen since it is frequently used in research as the test of statistical significance 
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representing the probability of measured association being due only to sampling error 

(Babbie 2021:472). Coefficients with p values of less than or equal to 0.05 are statistically 

significant, while coefficients with p values of above 0.05 are not statistically significant. 

The H0 was rejected if the p values were less than or equal to 0.05, accepting the 

alternative hypothesis. However, if the p value was above 0.05, the H0 was accepted, 

indicating that there is no statistically significant relationship regarding diabetic peripheral 

neuropathy symptoms with quality of life domains.  

 

3.5.2.6.1 Correlation analysis 

 

Correlation analysis is the quantitative data analysis method used to analyse the direction 

and the strength of the relationship between two variables in a sample (Abu-Bader 

2021:194; LoBiondo-Wood & Harber 2018:310). In this study, the Pearson Product 

Moment correlation coefficient, denoted as r (Abu-Bader 2021:198; Pagano & Gauvreau 

2018:405), was applied to examine the strength and direction of the relationship between 

each diabetic peripheral neuropathy symptoms sub-section and each of the quality of life 

domain. Pearson’s r correlation is suitable for use when a linear relationship exists 

between two continuous variables and when the distribution of the data is normal (Field 

2018:344). Graphical methods, including scatterplots and normal distribution figures were 

used to assess the assumption of linearity and normality of the distribution. 

 

The direction of a relationship is either positive or negative. A positive relationship is when 

an increase in the independent variable causes an increase in the dependent variable. A 

negative relationship is when an increase in one variable is associated with a decrease 

in the other variable. The correlation coefficient may either be zero (0), minus (-), or plus 

(+), where “0” indicates no correlation, “-” indicates a negative correlation, and “+” 

indicates a positive correlation (Abu-Bader 2021:194; Pagano & Gauvreau 2018:171). 

Aligned with the recommendation by Abu-Bader (2021:196) interpretation of the strength 

of correlation was as follows: 

 

• Very strong r≥0.91 

• Strong   0.71≤r≤0.90 

• Moderate 0.51≤r≤0.70 

• Weak  0.31≤r≤0.50 

• Very weak r≤0.30 
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The correlation tables and the scatter plots graphs were used for visual presentation of 

the correlation analysis results in Chapter 4, Section 4.6. 

 

Bivariate analysis was performed for the independent variables which have been shown 

to be significantly related to quality of life. Based on evidence presented on literature 

about the relationship between age, gender, duration, and full-time employment with 

quality of life domain (Elena 2023:134; Elmagboul 2020:6; Hanquan & Wen 2021:266), 

bivariate analysis was first performed to analyse this relationship. These variables were 

measured in the study to control for the effects in the model. The interest was not in 

testing their effects on the dependent variable but to adjust for them as literature has 

shown their significant effect on quality of life. In particular, the t-test was used to test the 

relationship between age, gender, employment, with each of the quality of life domains 

(Al-Kassab & Majeed 2022:16). A student t-test is a parametric measure for determining 

the significant relationship between two samples measures (Grove & Gray 2019:593). 

The Pearson’s r correlation was also used to determine the relationship between duration 

and the four quality of life domain scores. The Pearson’s r correlation determines the 

strength of correlation between two variables (Field 2018:117). 

 

3.5.2.6.2 Multiple linear regression analysis 

 

Multiple linear regression analysis is the method of data analysis conducted to examine 

the effects of two or more independent variables on the dependent variable (Grove & 

Gray 2019:398). Simple linear regression would be a model with one predictor variable 

and multiple linear regression analysis is a model with multiple independent variables 

(Field 2018:374). With multiple linear regression analysis, a model is fit to the data to 

determine which independent variables predict the dependent variable (Field 2018:374). 

In this study, multiple linear regression analysis was conducted to determine the 

relationship between each domain of quality of life (dependent variable) and the four 

diabetic peripheral neuropathy symptoms sub-sections (independent variables). Thus, 

multiple linear regression analysis was performed to predict the values of physical 

domain, psychological domain, social domain, and environment domain from the large 

fibre, autonomic, and small fibre symptoms (Field 2018:375). The coefficients, model 

summary, and Analysis of Variance (ANOVA) were used to describe the multiple linear 

regression analysis models. 



 

 
56 

 

• The coefficients give the estimate of the model parameters, and they include the list 

of each independent variable, coefficient Beta (β), the standard error of this 

coefficient, the t-statistic, and the p-value (Field 2018:395). The Beta (β) gives an 

indication of how many standard deviation units will be changed in the dependent 

variable for each standard deviation unit of change in each independent variable, 

while the standard error indicates the extent of variation of the beta values in the 

sample (Field 2018:417). The p value symbol shows the probability level of rejecting 

or accepting the null hypothesis (Dhakal 2019:1450). 

• Model summary gives insights into the model's overall fit and explanatory power 

(Field 2018:394). The model summary includes the R Squared value, adjusted R 

Squared, and the standard error of the estimate. Adjusted R Squared shows how 

much the variance in the dependent variable would be accounted for if the model had 

been derived from the population from which the sample was taken, therefore, the 

adjusted value indicates the loss of predictive power or shrinkage (Field 2018:389). 

R Squared indicates how much of the variance in the dependent variable overlaps 

with predicted values from the model in the sample (Field 2018:389). 

• ANOVA is used to assess the statistical significance of the overall mode (Field 

2018:395). The ANOVA includes the F-statistic and its corresponding p-value. The F-

statistics indicates the ratio of improvements in the model in prediction of the 

independent variable (Field 2018:413). 

 

After the bivariate analysis, forced entry approach was used to include the other variables 

in the model. Forced entry is the multiple linear approach in which all the predictor 

variables are simultaneously forced into the regression model and which the researcher 

makes no decision about the order in which the variables are entered into the model (Field 

2018:398). Full-time employed was entered in multiple linear regression model using the 

forced entry approached and based on its substantive theoretical importance (Field 

2018:397). The multiple linear regression analysis was run without some covariates 

(control variables) such as gender, age, and duration because they were not significantly 

related to quality of life. Full-time employed was the only covariate variable which was 

included in the multiple linear regression model since it showed a significant relationship 

with quality of life in terms of the social domain. General symptoms sub-section was not 

included in the multiple linear regression model since it was resulting in an unstable 

estimate and making the model unexplainable. 
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3.6 RIGOUR OF THE STUDY 

 

Rigour in research refers to “processes followed to ensure the quality of the final research 

product” (Laher et al 2019:394) and is explained in terms of the internal validity, external 

validity, and reliability. Validity refers to the degree of making unbiased and well-founded 

inferences in the study (Polit & Beck 2021:806). 

 

3.6.1 Validity 

 

Validity refers to how well the research method investigates what it intends to; and 

furthermore, the degree of making unbiased and well-founded inferences in the study 

(Polit & Beck 2021:806). 

 

3.6.1.1 Internal validity 

 

Internal validity refers to the degree to which the action of the independent variable cause 

changes to the dependent variable and not any other confounding variable (Gray & Grove 

2021:276). Table 3.7 presents the measures taken to enhance the internal validity for 

each stage of the research process. 

 

Table 3.7 Measures taken to enhance internal validity 

Research 

stage 

Measures taken to avoid internal 

validity threats 
Rationale 

Sampling  The researcher invited 84 respon-

dents who met the inclusion criteria to 

participate in the study. 

The sample size was large enough to 

draw conclusions regarding the 

hypothesis and inclusion criteria were 

met. The podiatrists confirmed the 

diagnosis of diabetic peripheral 

neuropathy and assisted with the 

recruitment.  

Data 

collection 

instrument 

The data collection instrument used in 

this study was compiled using two 

validated questionnaires, the Norfolk-

DN (Vinik & Vinik 2008:1079) and the 

WHOQOL-BREF (WHO 1998:554).  

Validity of the instruments has proven 

that instruments measure what they 

are supposed to measure. 

Face validation with two podiatrists 

and pre-testing of the questionnaire 

with two diabetic peripheral 

neuropathy patients who met the 

To ensure face validity and that the 

measuring is more reliable, the items in 

the instrument was clearly understood, 

unambiguous and not open for 
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Research 

stage 

Measures taken to avoid internal 

validity threats 
Rationale 

inclusion criteria was conducted 

before the main study.  

misinterpretation. The questions in this 

questionnaire were adapted to 

specifically include that it was the 

effect of diabetic peripheral neuropathy 

that led to the symptom. Question 65 

was rephrased to improve the flow and 

to provide clarity. 

Data 

collection 

process 

All the data was collected by the 

researcher in this study. 

To ensure that clarification of the 

questions to the respondents is given 

by the person who has knowledge of 

the meaning of the questionnaire 

items. 

 

To ensure consistency.  

Telephonic interviews were held.  To avoid high rates of missing 

responses common in studies using 

self-report questionnaires (Brink et al 

2018:143).  

Data 

analysis 

Uploading of data into SPSS version 

28 was approved by the statistician. A 

credible tool namely SPSS was used 

to analyse the data. A statistician 

supported the data analysis process 

To ensure that the data is analysed 

accurately.  

 

3.6.1.2 External validity 

 

External validity refers to the extent of generalising the results to the study population 

(Gray & Grove 2021:279). To enhance generalisation to similar contexts, the 

demographic characteristics of respondents have been reported in detail. However, this 

study was limited to three public podiatry clinics in the Ekurhuleni District and to the 

accessible population during the data collection period. 

 

3.6.2 Reliability 

 

Reliability refers to the dependability and consistency of the data methods when repeated 

for the same phenomena (Babbie 2021:538). The methods were described 

comprehensively such that they can be followed. The researcher used psychometrically 

sound instruments for this study. Furthermore, the researcher consistently collected all 

the data enhancing reliability of the data. The same questionnaire was used for all 

respondents for data collection to ensure consistency.  
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To further enhance reliability, the issue of internal consistency was addressed. Internal 

consistency refers to the approach in which the consistency of scores of all the items of 

the composite measure are simultaneously examined (Straits & Singleton 2018:531). In 

consultation with the statistician, the researcher used the Cronbach’s alpha co-efficient 

to assess the internal consistency of the items within the sub-scales of the questionnaire. 

Cronbach’s alpha is the most common statistic of reliability which is widely used to 

measure if the items of a measuring scale are interrelated/intercorrelated or not (Abu-

Bader 2021:56), to ensure that the questionnaire is measuring what it is supposed to 

measure. This reliability test was done before the descriptive statistics were performed. 

 

A Cronbach’s alpha of 0.80 and higher is an acceptable indicator of internal consistency 

(Polit & Beck 2021:320). The Cronbach’s alpha reliability test ranges from 0.00 to 1.00, 

thus, the scores close to 0 reveals that the instrument internal consistency is very low, 

while the scores that are close to 1 indicate that the instrument has a high internal 

consistency (Gray & Grove 2021:462). Regarding the item-total correlations and the inter-

item correlation, the item-total correlations should be >0.30 to be considered acceptable, 

while the average inter-item correlation for each item should fall within the range of 0.15-

0.50 (Larsson, Engstrӧm, Strӧmbӓck & Gustafsson 2021:2454). The results of the 

reliability tests are presented in the following sections and detailed results can be seen in 

Annexure H. 

 

3.6.2.1 Item and reliability analysis, large fibre symptoms 

 

Sub-section 2 consisted of eight items (item Q23 to Q30) and addressed questions 

related to the large fibre symptoms. Table 3.8 presents a summary of the item and 

reliability analyses with subsequent decision-making for adaptation. 

 
Table 3.8 Item and reliability analyses, large fibre symptoms (N = 84) 

Inter-item 

correlation 

Item-total 

correlation 
Cronbach’s alpha 

All >0.15 All items >0.3 Cronbach’s alpha of 0.961 is excellent and no need for 

removal of any item to improve 

 

The reliability test shows that the Cronbach’s alpha of 0.961 for all eight items of sub-

section 2 (large fibre), the inter-item correlation above 0.15 and the item-total correlation 
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of above 0.3. The reliability for this sub-section was excellent and no item was removed. 

Removal would have led to a negative effect on Cronbach’s alpha. 

 

3.6.2.2 Item and reliability analysis, autonomic symptoms 

 

Sub-section 3 consists of four items (items Q31 to Q34) and addressed questions related 

to autonomic symptoms. Table 3.9 presents a summary of the item and reliability 

analyses with subsequent decision-making for adaptation. 

 

Table 3.9 Item and reliability analysis, autonomic symptoms (N = 84) 

Inter-item correlation 
Item-total 

correlation 
Cronbach’s alpha 

Item Q34 has a poor inter-item 

correlation with Q31 at 0.13 

All items >0.3 Cronbach’s alpha will not improve if item 

Q34 is removed since it will become 0.581 

 

In sub-section 3, item Q34 had poor inter-item correlations with items Q31 and Q32. 

Moreover, the Cronbach’s alpha for sub-section 3 was 0.583. The decision was taken not 

to remove item Q34 from the scale despite poor inter-item correlation, since its removal 

won’t improve the Cronbach’s alpha and as the question (fainting/dizziness when 

standing up) is essential for measuring the autonomic symptoms of diabetic peripheral 

neuropathy. 

 

3.6.2.3 Item and reliability analysis, small fibre symptoms 

 

Sub-section 4 consisted of six items (item Q35 to Q40) and addressed questions related 

to small fibre symptoms. Table 3.10 presents a summary of the item and reliability 

analyses with subsequent decision-making for adaptation. 

 

Table 3.10 Item and reliability analyses, small fibre symptoms (N = 84) 

Inter-item 

correlation 

Item-total 

correlation 
Cronbach’s alpha 

All >0.15 

 

All items >0.3 

 

Cronbach’s alpha of 0.884 is excellent and no need for 

removal of any item 

 

The reliability test shows that the Cronbach’s alpha of 0.884 for all six items of sub-section 

4 the inter-item correlation was 0.275 (and above 0.15) and the item-total correlation was 
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above 0.3. The reliability for this sub-section was excellent and no item was removed to 

improve the reliability of the scale.  

 

3.6.2.4 Item and reliability analysis, quality of life physical domain 

 

The physical domain consisted of seven items (items Q42, Q44 Q52, Q53, Q54 Q60, and 

Q65). Table 3.11 presents a summary of the item and reliability analyses with subsequent 

decision-making for adaptation. 

 

Table 3.11 Item and reliability analyses, quality of life physical domain (N = 84) 

Inter-item 

correlation 

Item-total 

correlation 
Cronbach’s alpha 

All >0.15 Item Q65 is <0.3 Cronbach’s alpha of 0.757 is excellent and no need for 

removal of any item to improve 

 

The reliability test shows that the Cronbach’s alpha of 0.757 for all seven items of the 

domain and an inter-item correlation above 0.15, but the item-total correlation was below 

0.3 for item Q65. The reliability for this sub-section was excellent; hence, there was no 

need to remove an item to improve the reliability of the scale. 

 

3.6.2.5 Item and reliability analysis, quality of life psychological domain 

 

The psychological domain, consisted of six items (items Q45, Q55 Q56, Q57, Q61 and 

Q66). Table 3.12 presents a summary of the item and reliability analyses with subsequent 

decision-making for adaptation. 

 
Table 3.12 Item and reliability analyses, psychological domain (N = 84) 

Inter-item correlation Item-total correlation Cronbach’s alpha 

All >0.15 

 

All items >0.3 

 

Cronbach’s alpha of 0.864 is 

excellent and no need for removal of 

any item to improve 

 

The reliability test shows the Cronbach’s alpha of 0.864 for all six items of the 

psychological domain, the inter-item correlation above 0.15 and the item-total correlation 

of above 0.3. The reliability for this sub-section was excellent and no item was removed. 
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3.6.2.6 Item and reliability analysis, quality of life social domain 

 

The social domain consisted of three items (items Q46, Q47 and Q48) Table 3.13 

presents a summary of the item and reliability analyses with subsequent decision-making 

for adaptation. 

 

Table 3.13 Item and reliability analyses, social domain (N = 84) 

Inter-item correlation 
Item-total 

correlation 
Cronbach’s alpha 

Item Q48 has a poor inter-item 

correlation with item Q47 at 0.12 

Items Q46 and 

Q47 are <0.3 

Cronbach’s alpha of 0.363 is poor and 

will improve with 0.217 if item Q48 is 

removed 

 

There was a poor inter-item correlations between items Q47 and Q48, a poor item-total 

correlations of below 0.3 for items Q46 and Q47, and poor Cronbach’s alpha of 0.363 for 

all items. The decision was taken not to remove the items from the scale despite a poor 

reliability, since all the items are essential for measuring the social domain which is more 

relevant to the context of this study. 

 

3.6.2.7 Item and reliability analysis, quality of life environment domain 

 

The environment domain consisted of eight items (items Q49, Q50, Q51, Q58, Q59 Q62, 

Q63 and Q64). Table 3.14 presents a summary of the item and reliability analyses with 

subsequent decision-making for adaptation. 

 

Table 3.14 Item and reliability analyses, environment domain (N = 84) 

Inter-item correlation 
Item-total 

correlation 
Cronbach’s alpha 

Q50 has a poor inter-item correlation with 

Q64 at 0.03, and Q58 has a poor inter-

item correlation with Q64 at 0.13 

All items >0.3 Cronbach’s alpha of 0.835 is 

excellent and no need for removal 

of any item to improve 

 

The reliability test shows that the Cronbach’s alpha of 0.835 for all eight items of domain 

four (environment), the inter-item correlation of three items were below 0.15, and the item-

total correlation of above 0.3. Despite the poor inter-item correlation, no item was 

removed, because the Cronbach’s alpha for this sub-section was excellent. 
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In summary, the Cronbach’s alpha was >0.8 for the items measuring large fibre 

symptoms, and small fibre symptoms of diabetic peripheral neuropathy symptoms except 

for the items on the autonomic symptoms. The general symptoms of diabetic peripheral 

neuropathy symptoms could not be tested with the other symptoms due to the difference 

in measurement scale. The internal consistency was acceptable for the items in the 

physical, psychological and environment quality of life domains except for the items on 

the social domain of quality of life. The reason for the lower internal consistency of items 

in autonomic symptoms and the social domain was the smaller number of items. A larger 

number of items increase the internal consistency of a measurement instrument while the 

lesser number of the items reduces the internal consistency of a measurement instrument 

(Amirrudin, Nasution & Supahar 2020:228). The items of the autonomic symptoms and 

the social domain were kept even though they did not have good Cronbach’s Alpha as 

they theoretically fit to autonomic and social domain scales necessary for determining the 

effects of diabetic peripheral neuropathy symptoms on the quality of life domains. 

 

3.7 ETHICAL CONSIDERATIONS 

 

Conducting research involving human participants should follow various ethical 

principles, norms, and standards. Ethics in research is about a moral values system 

concerning the degree to which research procedures adhere to professional, legal, and 

social obligations towards the study respondents (Polit & Beck 2018:548). The following 

ethical principles from the Belmont Report (1979) were adhered to, in this study, to protect 

the rights of the respondents namely: beneficence and non-maleficence, respect for 

persons and justice. 

 

Before commencement of the study, the researcher received approval to conduct the 

study from the UNISA College of Research and Ethics Committee (CREC), (Annexure A) 

with reference number: 48295086_CREC_CHS_2021. Permission was requested 

(Annexure B) and obtained from the Gauteng Department of Health Ekurhuleni District 

(Annexure C) and from the management of the podiatry clinics. 

 

3.7.1 Beneficence and non-maleficence 

 

Beneficence is the ethical principle that obliges the researcher to do good and confer 

benefits to the study respondents (Gray & Grove 2021:805). Beneficence is related to 
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how the study benefits the respondents, other researchers, and the society at large 

(Bertram & Christiansen 2020:80). The researcher informed the respondents that they 

might not benefit directly from participating in the study, but that the information obtained 

from the study may inform the guidelines for management of diabetic peripheral 

neuropathy. 

 

Non-maleficence is the ethical principle that obliges the researcher to do no harm to the 

research respondents (Gray & Grove 2021:805). Minimal risks were involved in this study. 

However, the length of time spent during telephonic interviews or sensitive questions 

related to sexual functioning might have led to discomfort. To mitigate this discomfort, 

respondents were allowed to refuse to answer a question or could withdraw at any time 

without any negative consequences to them. Also, the researcher conducted the pre-test 

and face validity to ensure that the questions in the research instrument were clearly 

understood. The researcher was available to address any questions and concerns during 

telephonic interview. Furthermore, all telephonic interviews were made via a landline to 

avoid costs for the respondents if it would have been via another platform such as 

Whatsapp, and the interviews were held at the time convenient to the respondents. 

 

3.7.2 Respect for persons 

 

Autonomy is the ethical principle referring to respecting the study respondents as people 

who are autonomous agents and can make an independent decision and protecting those 

with diminished autonomy (Nardi 2018:42). In this study, the researcher ensured the right 

to autonomy by explaining the purpose, significance and potential benefits and risks of 

the study to the respondents and emphasising that participation was voluntary. 

Respondents had the right to choose not to participate and to withdraw from the study at 

any time without any penalty (Bertram & Christiansen 2020:79). 

 

Informed consent was obtained from all the respondents who participated in the study 

(Annexure E). Informed consent is the written consent provided by respondents to 

acknowledge that they understand the benefits and risks associated with participation in 

the research, that their participation is voluntary and confidential. Respondents were also 

given a copy of the information leaflets to read and understand in their time with their 

family members at home so that they could take an informed consent decision (Annexure 

D). 
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To ensure privacy in this study, respondents were assured that data collected from them 

would only be used for research purposes and would not be divulged without their 

consent. Furthermore, respondents were assured that only the researcher, supervisors 

and the statistician would have access to data. Moreover, the respondents were asked to 

be alone during the interview to ensure privacy of information shared over the phone and 

to avoid background noise. 

 

Confidentiality is concerned with not divulging the data provided by the research 

respondents with the aim of ensuring their protection (Grove & Gray 2019:138). To adhere 

to confidentiality, the completed consent forms were not attached to the questionnaires 

and the questionnaires were numbered after data were collected. The researcher 

ensured that the respondents were not identifiable in the report of the findings. The audio-

recorded interviews of the respondents were kept in the password locked laptop in which 

only the researcher has access. The completed questionnaires and the signed consent 

forms were kept in separate envelopes that were locked in a filing cabinet in the 

researcher’s room. De-identified data was shared with the statisticians who signed a 

confidentiality agreement to ensure that the respondents’ information was kept 

confidential (Annexure G). 

 

3.7.3 Justice 

 

Justice is the ethical principle concerned with fair treatment and equal distribution of 

benefits to the study respondents (Nardi 2018:42). The respondents were not 

discriminated against in any manner throughout the study. Respondents’ selection was 

based on the objectives of the study. All persons with diabetic peripheral neuropathy who 

were attending three podiatry clinics and met the inclusion criteria during the data 

collection timeframe were selected to participate in the study. 

 
3.8 SUMMARY 
 
This chapter described the study setting, research design and research methods used in 

this study, including the sampling, data collection and data analysis methods. The 

respondents’ demographic and disease characteristics were described. Additionally, the 

chapter described the measures that were taken to ensure rigour and gave a thorough 

description of the ethical principles adhered to. The study findings are described in the 

next chapter.  
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CHAPTER 4 

 

ANALYSIS, PRESENTATION AND DESCRIPTION OF THE RESEARCH 

RESULTS 

 

4.1 INTRODUCTION 

 

The research design and research methodology were described in Chapter 3. In this 

chapter, the results are presented and described. Frequency distribution tables were 

used for visual presentations. 

 

The data are presented in three sections, guided by the study objectives and data 

analysis process, namely, the descriptive analysis, correlational analysis, and multiple-

linear regression analysis. The demographic and disease characteristics of the 

respondents were discussed in Chapter 3. Hence, this chapter begins with the 

presentation of the descriptive statistics of the diabetic peripheral neuropathy symptoms 

and of the quality of life domains. The total scores and mean scores of each per sub-

section and domain are presented following the descriptive analysis. The results for 

question 67 are presented separately from the quality of life domains at the end of this 

chapter. 

 

4.2 DATA MANAGEMENT 

 

On completion of data collection, the questionnaires were checked by the researcher for 

completeness before analysis. It was noted that all questions were answered by the 

respondents. A total of 84 patients (N = 84) responded to the questionnaires. The 

statistical software, SPSS version 28, was used for data analysis. The information from 

the questionnaires was loaded onto SPSS and analysed. Data are presented visually 

using frequency distribution tables and percentages. 

 

4.3 VALIDITY OF THE RESULTS 

 

Validity is the criterion of measuring the appropriateness of the inferences made in the 

study (Polit & Beck 2021:224). The adapted data collection instruments used in this study 
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had evidence of good psychometric properties. Pilot testing of the data collection 

instrument was done to select only items with good factor loadings. A statistician was 

involved with all phases of the statistical analysis. 

 

4.4 DESCRIPTIVE STATISTICS FOR THE DIABETIC PERIPHERAL 

NEUROPATHY SYMPTOMS 

 

Descriptive statistical analysis for the diabetic peripheral neuropathy symptoms was 

presented and described according to the sequence of the general symptoms, large fibre 

symptoms, autonomic symptoms, and small fibre symptoms items in the questionnaire. 

The results are presented in frequencies, percentages, means, and SDs. Thereafter, the 

total and mean scores are reported for each sub-section. 

 

4.4.1 Descriptive statistics of the general symptoms 

 

Analysis of general symptoms sub-section was conducted differently than the other 

diabetic peripheral neuropathy sub-sections since the scale used was only assessing the 

presence of general symptoms and the limbs affected by the symptoms, while other sub-

sections used the five-point Likert scale of 0-4 assessing the severity of diabetic 

peripheral neuropathy symptoms. Table 4.1 shows the descriptive statistics of the general 

symptoms (Q17-Q22).  

 
Table 4.1 Descriptive statistics for general symptoms (N = 84) 

Question  
Limbs 

affected 
Response Frequency Percent 

17. Do you have numbness? 
Feet 

No 

Yes  

44 

40 

52.38 

47.62 

Total 84 100.00 

Legs 
No 

Yes 

46 

38 

54.76 

45.24 

Total  84 100.00 

Hands 
No 

Yes 

83 

1 

98.81 

1.19 

Total  84 100.00 

Arms  
No 

Yes 

84 

0 

100.00 

0.00 

Total  84 100 

18. Do you have tingling, pins, and 

needles? 
Feet 

No 

Yes 

1 

83 

1.19 

98.81 

Total 84 100.00 
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Question  
Limbs 

affected 
Response Frequency Percent 

Legs 
No 

Yes 

83 

1 

98.81 

1.19 

Total 84 100.00 

Hands 
No 

Yes 

83 

1 

98.81 

1.19 

Total 84 100.00 

Arms 
No 

Yes 

84 

0 

100.00 

0.00 

Total 84 100.00 

19. Do you have electric shocks? 
Feet 

No 

Yes 

17 

67 

20.24 

79.76 

Total 84 100.00 

Legs 
No 

Yes 

75 

9 

89.29 

10.71 

Total 84 100.00 

Hands 
No 

Yes 

84 

0 

100.00 

0.00 

Total 84 100.00 

Arms 
No 

Yes 

84 

0 

100,00 

0.00 

Total 84 100.00 

20. Do you have superficial pain 

(pain on the skin)? 
Feet 

No 

Yes 

39 

45 

46.43 

53.57 

Total 84 100.00 

Legs 
No 

Yes 

46 

38 

54.76 

45.24 

Total 84 100.00 

Hands 
No 

Yes 

84 

0 

100.00 

0.00 

Total 84 100.00 

Arms 
No 

Yes 

84 

0 

100.00 

0.00 

Total 84 100.00 

21. Do you have deep pain (aching 

pain, inside)? 
Feet 

No 

yes 

41 

43 

48.81 

51.19 

Total 84 100.00 

Legs 
No 

Yes 

59 

25 

70.24 

29.76 

Total 84 100.00 

Hands 
No 

Yes 

84 

0 

100.00 

0.00 

Total 84 100.00 

Arms 
No 

Yes 

84 

0 

100.00 

0.00 

Total 84 100.00 
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Question  
Limbs 

affected 
Response Frequency Percent 

22. Do you have weakness? 
Feet 

No 

Yes 

60 

24 

71.43 

28.57 

Total 84 100.00 

Legs 
No 

Yes 

37 

47 

44.05 

55.95 

Total 84 100.00 

Hands 
No 

Yes 

83 

1 

98.81 

1.19 

Total 84 100.00 

Arms 
No 

Yes 

84 

0 

100.00 

0.00 

Total  84  100.00  

 

With regards to numbness in the feet, legs, hands, and arms, 52.38% (n = 44) of the 

respondents did not have numbness in their feet and 47.62% (n = 40) of the respondents 

indicated that they had numbness in their feet. Similarly, more than half of the 

respondents 54.76% (n = 46) had no numbness in their legs, but 45.24% (n = 38) 

experienced numbness in their legs. Numbness in the hands was only experienced by 

one respondent (1.19%) and no one had numbness in their arms. These results reflects 

that the onset of peripheral neuropathy symptoms is most common in the most peripheral 

part of the limbs and ascends to the upper parts of the arms or legs (Sloan et al 2021:401; 

Young et al 2018:2). 

 

Regarding question 18, tingling, pins, and needles in the feet, legs, hands, and 

arms, 98.81% (n = 83) of the respondents experienced tingling, pins and needles in their 

feet. However, only one respondent had tingling, pins and needles in the legs and one 

respondent had tingling, pins, and needles in the hands, but no-one had a tingling 

sensation in their arms. 

 

Regarding question 19, electric shocks in the feet, legs, hands, and arms, most 

(79.76%, n = 67) of the respondents had electric shocks in their feet. However, 89.29% 

(n = 75) of the respondents did not have electric shocks in their legs. None of the 

respondents experienced electric shocks in their hands or in their arms. 

 

Regarding question 20, superficial pain (pain on the skin) in their feet, legs, hands, 

and arms, 46.43% (n = 39) of the respondents did not have superficial pain in their feet 

and 53.57% (n = 45) had. Similarly, 54.76% (n = 46) of the respondents did not have 
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superficial pain on their legs and 45.24% (n = 38) of the respondents had superficial pain 

on their legs. However, none of the respondents had superficial pain on the hands or on 

the arms. 

 

Regarding question 21, deep pain in the feet (aching pain), legs, hands, and arms, 

48.81% (n = 41) of the respondents did not have deep pain in their feet and 51.19% (n = 

43) had deep pain in their feet. Fifty-one respondents (70.24%) did not have deep pain in 

their legs. None of the respondents experienced deep pain in the hands or in the arms. 

 

Regarding question 22, weakness on the feet, legs, hands, and arms, 71.43% (n = 

60) of the respondents did not have weakness in the feet and 28.57% (n = 24) had 

weakness. Thirty-seven (44.05%) of the respondents did not have weakness in their legs 

while 55.95% (n = 47) had weakness. However, only one respondent (1.19%) had 

weakness in their hands, but no-one had weakness in their arms. 

 

4.4.2 Descriptive statistics for the large fibre symptoms 

 

Table 4.2 outlines the mean, SD, and severity of symptoms (as percentage of responses 

per Likert scale response option) for each question related to the large fiber symptoms. 

The results are presented in the sequence of the questions (Q23 to Q30). 

 

Table 4.2 Descriptive statistics for large fibre symptoms (N = 84) 

Question Mean 

Likert scale response options 

SD* Not a 

problem 

Very 

mild 

problem 

Mild 

problem 

Moderate 

problem 

Severe 

problem 

Q23 Because of 

diabetic peripheral 

neuropathy, did pain 

kept you awake at 

night? 

3.73 0.0% 0.0% 1.2% 25.0% 73.8% 0.475 

Q24 Because of 

diabetic peripheral 

neuropathy, did 

symptoms keep you 

from usual activities? 

3.31 0.0% 2.4% 11.9% 38.1% 47.6% 0.776 

Q25 Because of 

diabetic peripheral 

neuropathy, had you 

cut down time spent 

on work or other 

activities? 

3.31 0.0% 2.4% 13.1% 35.7% 48.8% 0.791 
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Question Mean 

Likert scale response options 

SD* Not a 

problem 

Very 

mild 

problem 

Mild 

problem 

Moderate 

problem 

Severe 

problem 

Q#26 Because of 

diabetic peripheral 

neuropathy, have you 

accomplished less? 

3.14 0.0% 4.8% 20.2% 31.0% 44.0% 0.907 

Q27 Because of 

diabetic peripheral 

neuropathy, have you 

had limited in the kind 

of work/activities you 

could perform? 

3.26 0.0% 3.6% 15.5% 32.1% 48.8% 0.852 

Q28 Because of 

diabetic peripheral 

neuropathy, did you 

have difficulty 

performing 

work/other activities? 

3.19 2.4% 2.4% 16.7% 31.0% 47.6% 0.963 

Q29 Because of 

diabetic peripheral 

neuropathy, did pain 

interfere with normal 

work? 

3.21 1.2% 2.4% 16.7% 33.3% 46.4% 0.893 

Q30 Because of 

diabetic peripheral 

neuropathy, did 

weakness/shakiness 

interfere with normal 

work? 

3.02 7.1% 3.6% 14.3% 29.8% 45.2% 1.182 

*SD = Standard Deviation 
#Q = Question  

 
The results show that pain that kept the respondents awake at night was experienced as 

a severe problem by 62 respondents (73.8%) and has the highest mean score of 3.73 

with a low standard deviation (SD = 0.475). The low standard deviation shows that there 

is less variation of the scores across the response options. For most large fibre symptoms 

questions, the scores were clustered around the mean except for Q30 (weakness or 

shakiness interfering with normal work) with the standard deviation of 1.182 showing 

more spread out of scores away from the mean and more variation. Weakness/shakiness 

interfering with normal work has the lowest mean score of 3.02 with a highest standard 

deviation (SD = 1.182) and 45.2% (n = 38) of the respondents experienced it as a “severe 

problem”. Overall, it appears from the mean scores ranging between 3.02 and 3.73 and 

from the percentages per Likert scale response option, that the respondents had 

“moderate” to “severe problems” related to the large fibre peripheral nerves. 
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4.4.3 Descriptive statistics for the autonomic symptoms 

 

Table 4.3 indicates the mean, SD and severity of symptoms for each question related to 

the autonomic symptoms. The results are presented in sequence of the questions (Q31 

to Q34). 

 

Table 4.3 Descriptive statistics for autonomic symptoms (N = 84) 

Question Mean 

Likert scale response options 

SD* Not a 

problem 

Very 

mild 

problem 

Mild 

problem 

Moderate 

problem 

Severe 

problem 

Q#31 Because of 

diabetic peripheral 

neuropathy, did you 

have vomiting after 

meals? 

0.13 88.1% 10.7% 1.2% 0.0% 0.0% 0.373 

Q32 Because of 

diabetic peripheral 

neuropathy, did you 

have diarrhea and 

or loss of bowel 

control? 

1.05 39.3% 21.4% 34.5% 4.8% 0.0% 0.968 

Q33 Because of 

diabetic peripheral 

neuropathy, did you 

have involuntary 

urination when 

laughing or 

coughing? 

0.93 56.0% 9.5% 20.2% 14.3% 0.0% 1.159 

Q34 Because of 

diabetic peripheral 

neuropathy, did you 

have 

fainting/dizziness 

when you stand 

up? 

2.18 10.7% 8.3% 35.7% 42.9% 2.4% 1.008 

*SD = Standard Deviation 
#Q = Question 

 

Of all the symptoms, fainting/dizziness when standing up was the most severe (Mean = 

2.18; SD = 1.008) and a “moderate problem” for 42.9% (n = 36) of the respondents. 

Overall, it appears from the mean scores that the average responses range from ‘’not a 

problem’’ to ‘’mild problems’’ in relation to the autonomic nerves. Vomiting after meals 
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had the lowest mean score and a low standard deviation, indicating the cluster of scores 

closer to the mean (Mean = 0.13; SD = 0.373). Seventy-four of the respondents (88,1%) 

did not experience vomiting after meals as a problem. Diarrhoea and loss of bowel control 

was not a problem for 33 respondents (39.3%) and involuntary urination when laughing 

or coughing was not a problem for 56% of the respondents.  

 

4.4.4 Descriptive statistics for the small fibre symptoms 

 

Table 4.4 shows the mean, SD, and severity of symptoms for each question related to 

the small fibre symptoms. The results are presented in sequence of the questions (Q35 

to Q40). 

 

Table 4.4 Descriptive statistics for small fibre symptoms (N = 84) 

Question Mean 

Likert scale response options 

SD* 

Not a 

problem 

 

0 

Very 

mild 

problem 

1 

Mild 

problem 

 

2 

Moderate 

problem 

 

3 

Severe 

problem 

 

4 

Q#35 Because of 

diabetic peripheral 

neuropathy, had 

you experienced 

unusual 

sensations? 

3.70 0.0% 0.0% 1.2% 27.4% 71.4% 0.485 

Q36 Because of 

diabetic peripheral 

neuropathy, have 

you burned/injured 

yourself and 

couldn’t feel it? 

1.42 38.1% 11.9% 21.4% 27.4% 1.2% 1.282 

Q37 Because of 

diabetic peripheral 

neuropathy, were 

you unable to feel 

your feet while 

walking? 

1.50 34.5% 15.5% 15.5% 34.5% 0.0% 1.285 

Q38 Because of 

diabetic peripheral 

neuropathy, were 

you unable to feel 

hot/cold with your 

hands? 

 

1.24 50.0% 7.1% 13.1% 28.6% 1.2% 1.359 
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Question Mean 

Likert scale response options 

SD* 

Not a 

problem 

 

0 

Very 

mild 

problem 

1 

Mild 

problem 

 

2 

Moderate 

problem 

 

3 

Severe 

problem 

 

4 

Q39 Because of 

diabetic peripheral 

neuropathy, were 

you unable to feel 

hot/cold water with 

your feet? 

1.67 26.2% 19.0% 16.7% 38.1% 0.0% 1.235 

Q40 Because of 

diabetic peripheral 

neuropathy, did 

your general 

health changed 

compared to 3 

months ago? 

3.62 0.0% 0.0% 1.2% 35.7% 63.1% 0.513 

*SD = Standard Deviation 
#Q = Question 

 

Respondents’ experience of unusual sensations had the highest mean score and the 

lowest SD (Mean = 3.70; SD = 0.485), indicating that the scores were centred around the 

mean while respondents’ experience of inability to feel hot/cold with their hands had the 

lowest mean score and a higher SD (Mean = 1.24; SD = 1.359). In line with the SD, the 

percentage has demonstrated that 60 respondents (71,4%) reported unusual sensation 

as a severe problem, and 53 respondents (63.1%) reported the change in general health 

over the past 3 months as a severe problem. The inability to feel hot or cold water with 

their feet was reported by 32 respondents (38,1%) as a moderate problem and 27,4% 

that they have burned or injured themselves due to this inability to feel. The inability to 

feel hot or cold with their hands was not a problem for half of the respondents. The 

respondents’ inability to feel their feet while walking was equally spread at both 34.5% (n 

= 29) as “not a problem” and “moderate problem”. Overall, it appears from the mean 

scores that the respondents on average had very mild to severe   problems for most of 

the symptoms related to the small fibre peripheral nerves except for the unusual sensation 

and the general health experienced as severe problem.  
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4.4.5 Total scores and mean scores for sub-sections two to four (large fibre 

symptoms, autonomic symptoms and small fibre symptoms) 

 

Table 4.5 outlines the descriptive statistics, namely the total scores, mean scores, and 

standard deviations for sub-section 2 (large fibre symptoms), sub-section 3 (autonomic 

symptoms), and sub-section 4 (small fibre symptoms). 

 

Table 4.5 Total score, mean scores, and standard deviation for sub-sections two 

to four (N = 84) 

Sub-section Total score Mean SD* 

Large fibre symptoms 275 3.27 0.774 

Autonomic symptoms 90 1.07 0.618 

Small fibre symptoms 184 2.19 0.869 

*SD = Standard Deviation 

 

A highest mean score was achieved for the large fibre symptoms (Mean = 3.27; SD = 

0.775), followed by small fibre symptoms (Mean = 2.19; SD = 0.869), and the autonomic 

symptoms (Mean = 1.07; SD = 0.617). Overall, it appears from the total and the mean 

scores that the respondents on average had moderate to severe problems related to the 

large fibre peripheral nerves, mild problems related to the small fibre symptoms, and very 

mild problems related to the autonomic and general symptoms. The mean scores per 

sub-section were used for the test of relationships, thus in the correlation and regression 

analysis.  

 

4.5 DESCRIPTIVE STATISTICS FOR THE QUALITY OF LIFE DOMAINS 

 

In Section C, consisting of questions 41-67, the quality of life was measured and denoted 

by four domains, namely the physical, psychological, social, and environment domain. 

The results of questions 41 and 43 are presented first and the section concludes with the 

results of question 67.  

 

4.5.1 Descriptive statistics, respondents’ perception of their quality of life 

(question 41) 

 

Table 4.6 outlines the descriptive statistics regarding the respondents’ perception of their 

quality of life. 
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Table 4.6 Descriptive statistics, respondents’ perception of their quality of life (N = 84) 

Question  Mean 

Likert scale response options 

SD* Very 

poor 
Poor 

Neither 

poor nor 

good 

Good 
Very 

good 

Q#41 Given the effects of 

diabetic peripheral 

neuropathy on your daily life, 

how would you rate the 

quality of your life? 

1.63 36.9% 63.1% 0.0% 0.0% 0.0% 0.485 

*S = Standard Deviation 
#Q = Question 

 

Respondents rated their quality of life as either very poor (36.9%, n = 31) or poor (63.1%, 

n = 53), given the effects of diabetic peripheral neuropathy. This is confirmed by a mean 

score of 1.63 and the SD of 0.485.  

 

4.5.2 Descriptive statistics, respondents’ satisfaction with their health (question 

43) 

 

Table 4.7 outlines the descriptive statistics regarding the respondents’ satisfaction with 

their health. 

 

Table 4.7 Descriptive statistics for respondents’ satisfaction with their health (N = 84) 

Question Mean 

Likert scale response options 

SD* Very 

dissatisfied 
Dissatisfied 

Neither 

satisfied 

nor 

dissatisfied 

Satisfied 
Very 

satisfied 

Q#43 Given 

the effects 

of diabetic 

peripheral 

neuropathy, 

how 

satisfied 

are you with 

your 

health? 

1.79 22.6% 76.2% 1.2% 0.0% 0.0% 0.441 

*SD = Standard Deviation 
#Q = Question 
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Overall, it appears from the mean that on average, the respondents’ level of satisfaction 

(Mean = 1.79; SD = 0.441) with their health ranged between very dissatisfied to 

dissatisfied. A high percentage of the respondents (76.2%, n = 64) were dissatisfied with 

their health given the effects of diabetic peripheral neuropathy.  

 

4.5.3 Descriptive statistics for the physical domain 

 

The physical domain consists of seven questions namely, Q42, Q44, Q52-Q54, Q60 and 

Q65. The results of the questions are presented separately or in clusters according to 

their Likert scale.  

 

4.5.3.1 Descriptive statistics, ability to move/walk around (question 42) 

 

Table 4.8 outlines the descriptive statistics on respondents’ perceptions of their ability to 

move/walk around ranging from very poor to very good.  

 

Table 4.8 Descriptive statistics, ability to move/walk around (N = 84) 

Question Mean 

Likert scale response options 

*SD Very 

poor 
Poor 

Neither 

poor nor 

good 

Good 
Very 

good 

Q#42 Given the effects of 

diabetic peripheral 

neuropathy, how well are 

you able to move/walk 

around? 

2.46 
2.4% 

(n = 2) 

71.4% 

(n = 60) 

3.6% 

(n = 3) 

22.6% 

(n = 19) 

0.0% 

(n = 0) 
0.870 

*SD = Standard Deviation 
#Q = Question 

 

Sixty respondents (71,42%) rated their ability to move or walk around as poor given the 

effects of diabetic peripheral neuropathy. Moreover, the standard deviation (SD = 0.870) 

shows that the respondents’ scores varied. Overall, it appears from the mean that on 

average, the respondents’ perception of their ability to move or walk around ranged from 

poor to neither poor nor good (Mean = 2.46).  
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4.5.3.2 Descriptive statistics, satisfaction with their capacity for work and with 

their sleep (questions 44 and 52) 

 

Table 4.9 illustrates the descriptive statistics regarding the respondents’ satisfaction with 

their capacity for work and with their sleep. 

 

Table 4.9 Descriptive statistics, satisfaction with their capacity to work and with their 

sleep (N = 84) 

Question Mean 

Likert scale response options 

SD* Very 

dissatisfied 
Dissatisfied 

Neither 

satisfied 

nor 

dissatisfied 

Satisfied 
Very 

satisfied 

Q#44 Given 

the effects of 

diabetic 

peripheral 

neuropathy, 

how satisfied 

are you with 

your 

capacity for 

work? 

1.83 19.0% 78.6% 2.4% 0.0% 0.0% 0.434 

Q52 Given 

the effects of 

diabetic 

peripheral 

neuropathy, 

how satisfied 

are you with 

your sleep? 

1.94 22.6% 67.9% 2.4% 7.1% 0.0% 0.734 

*SD = Standard Deviation 
#Q = Question 

 

More than three-quarters of the respondents (78.6%, n = 66) were dissatisfied with their 

capacity for work and fifty-seven (67.9%) were dissatisfied with their sleep. Moreover, the 

low standard deviations for the respondents’ satisfaction with their capacity for work (SD 

= 0.43) and with their sleep (SD = 0.734) show that there is less variation of the scores. 

Overall, it appears from the mean scores that on average, the respondents’ satisfaction 

with their capacity for work (Mean = 1.83) and with their sleep (Mean = 1.94) range from 

very dissatisfied to dissatisfied.  
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4.5.3.3 Descriptive statistics, perception of physical pain and need for medical 

treatment (questions 53 and 54) 

 

Table 4.10 outlines the results of respondents’ perception on the effect of physical pain 

and how much they needed any medical treatment for diabetic peripheral neuropathy 

symptoms to function in their daily life. The results of these questions are presented 

separately according to their response scale and are presented in mean, percentage, and 

standard deviation.  

 

Table 4.10 Descriptive statistics, perception of physical pain and the need for medical 

treatment (N = 84) 

Question Mean 

Likert scale response options 

SD* Not 

at all 
A little 

A 

moderate 

amount 

Very 

much 

An 

extreme 

amount 

Q#53 To what extent do 

you feel that physical 

pain related to the 

diabetic peripheral 

neuropathy prevents you 

from doing what you 

needed to do? 

2.55 7.1% 47.6% 28.6% 16.7% 0.0% 0.856 

Q54 How much do you 

need any medical 

treatment for diabetic 

peripheral neuropathy 

symptoms to function in 

your daily life? 

2.57 3.6% 53.6% 25% 17.9% 0.0% 0.826 

*SD = Standard Deviation 
#Q = Question 

 

Forty respondents (47,6%) indicated that diabetic peripheral neuropathy prevents them a 

little from doing what they needed to do, and just more than half (53.6%, n = 45) needed 

some medication for diabetic peripheral neuropathy symptoms to function in their daily 

life. Overall, it appears from the mean scores that on average (Mean = 2.55; SD = 0.856), 

the respondents’ physical pain prevented them to some extent, from functioning in their 

daily life. 
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4.5.3.4 Descriptive statistics, energy for everyday life and ability to perform their 

daily living activities (questions 60 and 65) 

 

Table 4.11 shows the descriptive statistics regarding respondents’ perception of their 

energy for everyday life and their ability to perform activities of daily living. The results are 

presented in mean, percentage, and standard deviation.  

 

Table 4.11 Descriptive statistics, energy for everyday life and ability to perform their daily 

living activities (N = 84) 

Question Mean 

Likert scale response options 

SD* Not at 

all 

A 

little 
Moderately Mostly Completely 

Q#60 Given the 

effects of diabetic 

peripheral 

neuropathy, do you 

have enough energy 

for everyday life? 

1.98 22.6% 57.1% 20.2% 0.0% 0.0% 0.658 

Q65 Given the 

effects of diabetic 

peripheral 

neuropathy, are you 

able to perform your 

daily living activities? 

4.14 0.0% 13.1% 15.5% 15.5% 56.0% 1.110 

*SD = Standard Deviation 
#Q = Question 
 

Just more than half of the respondents were able to fully perform their daily activities 56% 

(n = 47) despite the diabetic peripheral neuropathy. However, a similar number of 

respondents (57.1%, n = 48) had little energy for everyday life. Not one of the respondents 

indicated that they could not perform their daily activities.  

  

4.5.4 Descriptive statistics for the psychological domain 

 

The psychological do main consist of six questions namely, Q45, Q55-Q57, Q61 and 

Q66. The questions are presented according to the Likert scale formats.   
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4.5.4.1 Descriptive statistics, satisfaction with body image (question 45) 

 

Table 4.12 outlines the descriptive statistics regarding respondents’ satisfaction with their 

body image.  

 

Table 4.12 Descriptive statistics, satisfaction with their body image (N = 84) 

Question Mean 

Likert scale response options 

SD* Very 

dissatisfied 
Dissatisfied 

Neither 

satisfied 

nor 

dissatisfied 

Satisfied 
Very 

satisfied 

Q#45 Given 

the effects 

of diabetic 

peripheral 

neuropathy, 

how 

satisfied 

are you 

with your 

body 

image? 

2.38 6.0% 70.2% 3.6% 20.2% 0.0% 0.877 

*SD = Standard Deviation 
#Q = Question  

 

Fifty-nine of the respondents (70.2%) were dissatisfied with their body image. This high 

percentage of dissatisfaction is confirmed by the Mean of 2.38 and SD of 0,877. 

 

4.5.4.2 Descriptive statistics, enjoying life, meaningfulness of life, ability to 

concentrate (questions 55 to 57) 

 

The results for questions 55 to 57 are presented in Table 4.13.  
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Table 4.13 Descriptive statistics, enjoying life, meaningful of life, ability to concentrate (N 

= 84) 

Question Mean 

Likert scale response options 

*SD Not at 

all 

A 

little 

A 

moderate 

amount 

Very 

much 

An 

extreme 

amount 

Q#55 How much do you 

enjoy life even though 

you have diabetic 

peripheral neuropathy? 

2.17 11.9% 64.3% 19.0% 4.8% 0.0% 0.691 

Q56 To what extent do 

you feel your life is 

meaningful or your life 

has a purpose despite 

having diabetic 

peripheral neuropathy? 

3.20 1.2% 26.2% 28.6% 39.3% 4.8% 0.929 

Q57 Given the effects of 

diabetic peripheral 

neuropathy, how well are 

you able to concentrate? 

2.88 1.2% 28.6% 51.2% 19.0% 0.0% 0.718 

*SD = Standard Deviation 
#Q = Question 
 

More than half of the respondents (64.3%, n = 54) enjoyed their life a little. Most 

responses on the meaningfulness and purpose of life ranges between ‘’a little meaningful’’ 

to ‘’very much meaningful’’. About half of the respondents (51.2%, n = 43), feel that they 

can concentrate to a moderate extent. Overall, it appears from the mean scores that on 

average (Mean = 2.17; SD = 0.691), the respondents enjoy life a little, and they feel to a 

moderate extent (Mean = 3.20; SD = 0.929) that their life is meaningful and has a purpose 

despite. Given the effects of diabetic peripheral neuropathy, they can concentrate to a 

moderate extent (Mean = 2.88; SD = 0.718).  

 

4.5.4.3 Descriptive statistics, ability to accept their bodily image (question 61) 

 

Descriptive statistics on respondents’ perception on ability to accept their bodily image 

are presented in Table 4.14.  
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Table 4.14 Descriptive statistics, ability to accept their bodily image (N = 84) 

Question Mean 

Likert scale response options 

SD* Not at 

all 

A 

little 
Moderately Mostly Completely 

Q#61 Given the 

effects of diabetic 

peripheral 

neuropathy, are you 

able to accept your 

bodily appearance? 

2.39 14.3% 50.0% 21.4% 10.7% 
3.6% 

(n = 3) 
0.982 

*SD = Standard Deviation 
#Q = Question 

 

Half of the respondents (50.0%, n = 42) can accept their bodily appearance a little, but 

perceptions ranged from ‘’not at all’’ for 14.3% (n = 12) of the respondents to ‘’completely’’ 

for 3.6% (n = 3) of the respondents. The mean was 2.39 and SD = 0.982 reflecting a 

moderate acceptance of bodily appearance given the effects of diabetic peripheral 

neuropathy.   

 

4.5.4.4 Descriptive statistics, experience of negative feelings (question 66) 

 

Table 4.15 illustrates the descriptive statistics on respondents’ experience of negative 

feelings such as blue mood, despair, anxiety, or depression. The results are presented in 

mean, percentage, and standard deviation. 

 

Table 4.15 Descriptive statistics, experience of negative feelings (N = 84) 

Question Mean 

Likert scale response options 

SD* 
Never Seldom 

Quite 

often 

Very 

often 
Always 

Q#66 Given the effects of 

diabetic peripheral neuropathy, 

how often do you have 

negative feelings such as blue 

mood, despair, anxiety, or 

depression? 

4.46 50.0% 46,4% 3.6% 0.0% 0.0% 0.569 

*SD = Standard Deviation 
#Q = Question 

 

Given the effects of diabetic peripheral neuropathy, half of the respondents (50%, n = 42) 

never had negative feelings such as a blue mood, despair, anxiety, or depression. 
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Moreover, the low standard deviation (SD = 0.569) show that the respondents’ scores 

have less variation.  

 

4.5.5 Descriptive statistics for the social domain 

 

The social domain consists of three questions namely, Q46-Q48. The questions were 

presented according to a response format of the specific five-point Likert scale. 

 

4.5.5.1 Descriptive statistics, satisfaction with their personal relationships, sex 

life, and support from friends (questions 46 to 48) 

 

Table 4.16 shows the descriptive statistics regarding respondents’ satisfaction with their 

personal relationships, their sex life, and the support they get from their friends. The 

results are presented in mean, percentage, and standard deviation. 

 

Table 4.16 Descriptive statistics, satisfaction with personal relationships, sex life, and 

support from friends (N = 84) 

Question Mean 

Likert scale response options 

SD* 
Very 

dissatisfied 
Dissatisfied 

Neither 

satisfied 

nor 

dissatisfied 

Satisfied 
Very 

satisfied 

Q#46 Given 

the effects of 

diabetic 

peripheral 

neuropathy, 

how satisfied 

are you with 

your 

personal 

relationship? 

2.44 3.6% 70.2% 4.8% 21.4% 0.0% 0.869 

Q47 Given 

the effects of 

diabetic 

peripheral 

neuropathy, 

how satisfied 

are you with 

your sex life? 

2.15 20.2% 51.2% 21.4% 7.1% 0.0% 0.829 
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Question Mean 

Likert scale response options 

SD* 
Very 

dissatisfied 
Dissatisfied 

Neither 

satisfied 

nor 

dissatisfied 

Satisfied 
Very 

satisfied 

Q48 Given 

the effects of 

diabetic 

peripheral 

neuropathy, 

how satisfied 

are you with 

the support 

you get from 

your friends? 

3.43 1.2% 9.5% 38.1% 47.6% 3.6% 0.765 

*SD = Standard Deviation 
#Q = Question 

 

Fifty-nine respondents (70.2%) were dissatisfied with their personal relationships and just 

above half (51.2%, n = 43) were dissatisfied with their sex life. However, 38,1% (n = 32) 

of the respondents were of neutral opinion, while almost half (47.6%, n = 40) were 

satisfied with the support they got from their friends. Moreover, the standard deviations 

for the respondents’ satisfaction with their personal relationships (SD = 0.869), with their 

sex life (SD = 0.829) and with the support they get from their friends (SD = 0.765) show 

that the scores were centred around the mean values. Overall, from the means the 

respondents were on average dissatisfied (Mean = 2.44) with their personal relationships, 

they were dissatisfied (Mean = 2.15) with their sex life, but they were satisfied (Mean = 

3.43) with the support they get from their friends. 

  

4.5.6 Descriptive statistics for the environment domain 

 

The environment domain consists of eight questions namely, Q49-Q51, Q58-Q59, and 

Q62-Q64. The questions are presented according to the type of response options in the 

Likert scale.  
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4.5.6.1 Descriptive statistics, satisfaction with the conditions of living place, 

access to health services, and transport (questions 49 to 51) 

 

Table 4.17 presents the descriptive statistics regarding respondents’ satisfaction with the 

conditions of their living place, their access to health services, and their transport. The 

results are presented in mean, percentage, and standard deviation. 

 

Table 4.17 Descriptive statistics, satisfaction with the conditions of living place, access 

to health services, and with transport (N = 84) 

Question Mean 

Likert scale response options 

SD* Very 
dissatisfied 

Dissatisfied 

Neither 
satisfied 

nor 
dissatisfied 

Satisfied 
Very 

satisfied 

Q#49 Given 
the effects 
of diabetic 
peripheral 
neuropathy, 
how 
satisfied are 
you with the 
conditions 
of your 
living 
place? 

3.21 0.0% 35.7% 8.3% 54.8% 1.2% 0.958 

Q50 Given 
the effects 
of diabetic 
peripheral 
neuropathy, 
how 
satisfied are 
you with 
your access 
to health 
services? 

3.62 0.0% 9.5% 21.4% 66.7% 2.4% 0.693 

Q51 Given 
the effects 
of diabetic 
peripheral 
neuropathy, 
how 
satisfied are 
you with 
your 
transport? 

3.11 0.0% 44.0% 2.4% 52.4% 1.2% 1.006 

*SD = Standard Deviation 
#Q = Question 
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Just more than half of the respondents (54.8%, n = 46) were satisfied while 35,7% (n = 

30) were dissatisfied with the conditions of their living place, reflecting in a mean of 3.21 

and SD = 0.958. Similarly, more than half of the respondents were satisfied 52.4% (n = 

44) while 44.0% (n = 37) were dissatisfied with their transport (Mean = 3.11; SD = 1.006). 

However, 56 (66.7%) of the respondents were satisfied with access to health services 

(Mean = 3.62; SD = 0,693). 

 

4.5.6.2 Descriptive statistics, perceptions of safety and health of physical 

environment (questions 58 and 59) 

 

The descriptive statistics on respondents’ perception on how safe they do feel in their 

daily life, and how healthy they do perceive their physical environment is outlined in Table 

4.18.  

 

Table 4.18 Descriptive statistics, perceptions of safety and health of physical 

environment (N = 84) 

Question Mean 

Likert scale response options 

SD* Not 

at all 

A 

little 

A 

moderate 

amount 

Very 

much 

An 

extreme 

amount 

Q#58 Given the effects of 

diabetic peripheral 

neuropathy, how safe do 

you feel in your daily life? 

2.60 2.4% 39.3% 54.8% 3.6% 0.0% 0.604 

Q59 How healthy do you 

perceive your physical 

environment to support 

you with the management 

of diabetic peripheral 

neuropathy? 

2.80 1.2% 40.5% 35.7% 22.6% 0.0% 0.803 

*SD = Standard Deviation 
#Q = Question 

 

Just more than half of the respondents (54,8%, n = 46), perceived their safety as 

moderate, while 40,5% (n = 34) of the respondents perceive their physical environment 

as a little healthy. This reflects in the mean values, where the respondents’ perception of 

safety in their daily life has a Mean of 2.60 and SD = 0.604 and their perception of their 

physical environment’s support with the management of diabetic peripheral neuropathy 

has a Mean of 2.80 and SD = 0.803.  
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4.5.6.3 Descriptive statistics, enough money, availability of information, extent 

for diabetic peripheral neuropathy affecting leisure 

 

Table 4.19 outlines descriptive statistics, enough money to take care of needs, availability 

of information for managing day-to-day life, extent of diabetic peripheral neuropathy 

affecting opportunity for leisure activities. 

 

Table 4.19 Descriptive statistics, enough money, availability of information, extent for 

diabetic peripheral neuropathy affecting opportunity for leisure (N = 84) 

Question Mean 

Likert scale response options 

SD* 

Not at 

all 

A 

little 
Moderately Mostly Completely 

Q#62 Do you have 

enough money to take 

care of your needs 

that have arisen 

because of diabetic 

peripheral 

neuropathy? 

1.54 51.2% 44.0% 4.8% 0.0% 0.0% 0.590 

Q63 How available to 

you is the information 

that you need to 

manage your day-to-

day life with diabetic 

peripheral 

neuropathy? 

3.14 0.0% 17.9% 50.0% 32.1% 0.0% 0.697 

Q64 To what extent 

do the symptoms of 

diabetic peripheral 

neuropathy affect the 

opportunity for leisure 

activities? 

2.25 3.6% 15.5% 11.9% 40.5% 28.6% 1.139 

*SD = Standard Deviation 
#Q = Question 

 

The findings shows that just more than half of the respondents (51.2%, n = 43), do not 

have money to take care of their needs and that not one has a satisfactory amount of 

money to address their needs related to diabetes peripheral neuropathy. Responses 

related to having enough information to manage their day-to-day life with diabetic 

peripheral neuropathy is centred around the ‘’moderate’’ response for half of the 
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respondents (50.0%, n = 42) with a Mean of 3.14 and SD = 0.697. Furthermore, the 

symptoms of diabetic peripheral neuropathy mostly affect the opportunity for leisure 

activities among 40.5% of the respondents (n = 34). However, responses vary and range 

from ‘’not a problem at all’’ for 3.6% (n = 3) of the respondents, to ‘’completely’’ affecting 

leisure activities for 28.6% (n = 24) of the respondents.  

 

4.5.6.4 Descriptive statistics for the raw and transformed total scores, mean 

scores, and standard deviation of physical, psychological, social and 

environment domains 

 

The raw and transformed mean scores were calculated aligned with the WHOQOL-BREF 

guidelines (refer section 3.5.2.5 in Chapter 3). The calculation of the SD transformed 

scores was not indicated in the WHO guidelines. The raw and transformed total scores, 

means and SDs are presented in Table 4.20 for the physical, psychological, social and 

environment domain of quality of life.  

 

Table 4.20 The raw and transformed total scores, mean scores, and standard deviation 

of physical, psychological, social and environment domains (N = 84) 

*SD = Standard Deviation 

 

The psychological domain has the highest mean scores (Mean transformed 0-100=47.69) 

as compared to the other three domains of quality of life, while the physical domain has 

the lowest mean scores (Mean transformed 0-100=37.57). A higher mean score indicates 

a higher perception of quality of life, whereas lower mean indicates a lower perception of 

quality of life (WHO 1996:10). On average, the results indicate that the respondents 

perceived highest quality of life on the psychological domain, whereas they perceived the 

lowest quality of life on the physical domain. Therefore, the findings of the high SD from 

the results indicate that the scores were widely dispersed or spread out in all domains of 

quality of life.  

Domain 

Total 

score 

(raw) 

Total score 

(transformed) 

Mean 

score 

(raw) 

Mean score 

(transformed 

4-20) 

Mean score 

(transformed 

0-100) 

SD* 

Physical 209.7 838.9 2.497 9.98 37.57 .515 

Psychological 244.8 979.2 2.915 11.66 47.69 .623 

Social  224.7 898.8 2.675 10.70 41.67 .545 

Environment 233.8 935.2 2.783 11.3 46.15 .567 
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4.6 THEMES FOR QUESTION 67, THE MAIN EFFECTS OF DIABETIC 

PERIPHERAL NEUROPATHY 

 

Six main themes emanated from the respondents’ responses to question 67, namely, (i) 

effect on work performance, (ii) difficulties with sleep, (iii) challenges in sex life, (iv) 

inability to perform daily activities, (v) effects of diabetic peripheral neuropathy on 

personal relationships and social activities, and (vi) effects of diabetic peripheral 

neuropathy on psychological or emotional well-being. Narrative responses   are 

presented to support the themes, and the respondents are indicated with a code which 

was allocated to be used instead of the name to promote anonymity. For example, 

respondent 2 was given the code R02. Annexure I provide the list of the narrative 

responses per respondent. 

 

4.6.1 Theme 1: Effects on work performance 

 

The respondents reported that diabetic peripheral neuropathy is affecting their 

performance at work in different ways. Some of the respondents indicated that they are 

forced to be absent from work since they need to seek medical interventions for their 

condition. Other respondents highlighted that they contemplate to go on early retirement, 

whereas others had been compelled to take early retirement since they could no longer 

manage their work-related activities. The respondents’ narratives regarding the effects of 

diabetic peripheral neuropathy on work performance are expressed in some of the 

respondents’ quotes that follow:  

 

“My performance in most daily activities has decreased in a such a way that I also 

think of taking early retirement.” (R02) 

 

“I was discharged from work due to poor performance and high absenteeism rate 

because of painful feet.” (R07) 

 

“My performance at work has decreased as compared to before I was diagnosed 

with diabetic peripheral neuropathy.” (R12) 

 

From the above-mentioned responses, it is evident that the effects of diabetic peripheral 

neuropathy on respondents’ work, and their performance cannot be disputed. The 
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narrative responses supported the quantitative findings which revealed that: (i) the 

symptoms of pain were expressed as severe and their daily activities were affected 

(Questions 23, 24, 25, 27, 28), (ii) that the respondents were dissatisfied with their 

capacity to work (Question 44), and (iii) that the large fibre symptoms (including pain) 

significantly affected all domains of quality of life.  

 

4.6.2 Theme 2: Difficulties with sleep 

 

One of the challenges that came out from several of the narrative responses was the 

difficulties associated with sleep due to pain. The respondents reported that they struggle 

to sleep at night as they were experiencing painful and burning feet. The following 

responses capture the different experiences of the respondents regarding difficulties with 

sleep: 

 

“Burning feet occurring at night make me wake up in the middle of the night.” (R01) 

 

“I cannot sleep at night due to burning feet which occurs at night.” (R04) 

 

“I have problem with sleep due to pain in my feet which occurs at night.” (R19) 

 

The respondents had to endure sleepless nights because of pain and burning feet which 

affected their quality of life. These narrative responses are in line with the quantitative 

results in this study which indicate that: (i) the large fibre symptom of pain at night was 

experienced as severe (Question 23), (ii) small fibre symptoms of unusual sensations 

were experienced as severe (Question 35), and (iii) that they were dissatisfied with their 

sleep (Question 52). As a result, special attention should be paid to addressing difficulties 

which the respondents face regarding the burning feet and a difficultly to sleep.  

 

4.6.3 Theme 3: Challenges in sex life 

 

Another theme which emerged from question 67 responses is the difficulty in sex life. The 

respondents indicated that they were experiencing difficulties in various ways including 

erectile dysfunction and loss of interest in sex due to diabetic peripheral neuropathy. 

These difficulties left the respondents with a sense of frustration and helplessness. The 

following response from the respondents affirms the findings: 
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“Sexual dysfunction is what disturbs me the most as it is causing tension at home.” 

(R05) 

 

“My sexual performance has decreased due to poor erection.” (R16) 

 

“Burning feet and poor sexual performance affect me so much.” (R17) 

 

The narratives show that difficulties which the respondents face in relation to their sex life 

are frustrating. This theme supports the quantitative findings: (i) small fibre symptoms of 

unusual sensations and change in their general health were experienced as severe 

problem (Questions 35, 40), and (ii) the respondents were dissatisfied with their sex life 

(Questions 46, 47).  

 

4.6.4 Theme 4: Inability to perform daily activities 

 

The results revealed that the diabetic peripheral neuropathy brought in physical health 

difficulties and inability to perform daily or normal activities. The respondents indicated a 

sense of frustration associated with the difficulties that they experience which hinder them 

from performing their normal daily activities which they previously managed before 

diabetic peripheral neuropathy sets in. The following were indicated by the respondents: 

 

“Physical pain makes me feel like I am too dependent on other people, as there 

are some activities which I can't perform like cleaning the house.” (R13) 

 

“Painful legs sometimes make me not perform my daily duties well.” (R14) 

 

“Pain in my feet makes my life to be difficult and unable to perform some activities, 

like going to fetch firewood as I am staying in a shack where there is no electricity.” 

(R20) 

 

It is evident that the respondents experience hardships and sufferings in their daily lives 

because of diabetic peripheral neuropathy. This theme supports the quantitative findings: 

(i) the large fibre symptoms of pain interfering with normal work, symptoms keeping them 

from usual activities, cut down time spent on work or other activities, limited in kind of 

work they could perform, and difficulty performing work/other activities were experienced 
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as severe (Questions 24, 25, 27, 28, 29), (ii) the respondents had little energy for 

everyday life (Question 60), and (iii) poor ability to move or walk around Question 42).  

 

4.6.5 Theme 5: Effects on personal relationships and social activities 

 

Nine respondents reported to have some difficulties with their personal relationships and 

social activities because of diabetic peripheral neuropathy. Various difficulties 

experienced by the respondents include lack of social interaction, loss of interest in 

various activities of daily living and inability to go out with friends. The respondents’ 

experiences on the effects of diabetic peripheral neuropathy are confirmed by the quotes 

that follow: 

 

“Involuntary urination makes me feel uncomfortable when I am with other people.” 

(R03) 

 

“I used to go out with friend and socialise, like going on trips but now I am no longer 

doing that due to the symptoms I experience.” (R06) 

 

“My personal relationships are affected even at home as I am always complaining 

of painful feet.” (R08) 

 

The above narratives are evidence that respondents are facing difficulties regarding their 

emotional and social wellness as evidenced by problems they experience personal 

relationships and participating in social activities. The theme supports the quantitative 

findings: (i) large fibre symptoms of pain worse at night and small fibre symptoms of 

change in general health and unusual sensations experienced as severe (Question 23, 

35, 40), (ii) autonomic symptoms of fainting/dizziness when standing up was experienced 

as moderate problem (Question 34), (iii) that they were dissatisfied with personal 

relationships (Question 46), and (iv) mostly affect their opportunity for leisure activities 

(Question 64).  
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4.6.6 Theme 6: Effects of diabetic peripheral neuropathy on psychological or 

emotional well-being 

 

Another theme emerged from respondent’s experiences regarding the effects of diabetic 

peripheral neuropathy on their psychological or emotional well-being. Some of the 

respondents reported that they experience various problems such as feeling helpless and 

depressed. The findings were affirmed, and respondents remarked that: 

 

“Burning feet at night and involuntary urination make me feel depressed 

sometimes.” (R10) 

 

“Painful feet make my life so miserable.” (R11) 

 

“My concentration is highly affected.” (R65) 

 

The effects of diabetic peripheral neuropathy on the respondents’ psychological wellbeing 

are significant. The theme supports the quantitative findings: (i) large fibre symptoms of 

pain keeping the respondents awake at night (Question 23), (ii) small fibre symptoms of 

unusual sensations were experienced as severe (Question 35), (iii) the respondents 

concentrate in moderate amount (Question 57), and (iv) they seldom had feeling of 

depression (Question 66).  

 

4.7 CORRELATION BETWEEN DIABETIC PERIPHERAL NEUROPATHY 

SYMPTOMS SUB-SECTIONS AND QUALITY OF LIFE DOMAINS 

 

Each independent variable (diabetic peripheral neuropathy symptom sub-section) was 

correlated with each dependent variable (quality of life domain). In this study, the 

correlation coefficient (r) ranged from a very weak negative correlation to a high negative 

correlation. The correlation coefficient is presented in tables to indicate the strength of 

the relationships supported by scatterplots for a graphic overview of the presence and 

direction of the relationships. 
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4.7.1 Relationship between diabetic peripheral neuropathy symptoms sub-

sections and the quality of life physical domain 

 

Table 4.21 summarises the results of the correlation between the diabetic peripheral 

neuropathy symptoms sub-sections and the physical domain. 

 

Table 4.21 Correlation between diabetic peripheral neuropathy symptoms sub-sections 

and the physical domain 

Variables 
Correlation coefficient 

(Pearson’s r) 

#Sig. (2-

tailed) 

General symptoms and physical 

domains 
-.348** .002 

Large fibre symptoms and physical 

domains 
-.536** .000 

Autonomic symptoms and physical 

domains 
-.443** .001 

Small fibre symptoms and physical 

domains 
- .415** .000 

**Correlation is significant at 0.01 level (2-tailed) 
#Sig. (2-tailed) = Statistical significance at 2-tailed level 

 

All relationships are significant as seen from the “**” at a 0.01 significance level. Hence, 

the H0 is rejected since the 2-tailed significance level is less than 0.05. Therefore, the 

correlation results show that there is a statistically significant relationship between the 

physical domain and all four diabetic peripheral neuropathy sub-sections at the 0.01 

significance level. Hence, the H0 that there is no relationship between diabetic peripheral 

neuropathy and the physical domain of quality of life is rejected since the 2-tailed 

significance level is less than 0.05. These imply that the alternative hypothesis is 

accepted, meaning that diabetic peripheral neuropathy symptoms decrease the physical 

quality of life domain. However, the strength of the relationships differed. A weak negative 

relationship (r = -.348) exists between the general symptoms and the physical domain. A 

weak relationship means that “r” is between 0.31≤r≤0.50. A moderate negative 

relationship (r = -.536) exists between the large fibre symptoms and physical domain. A 

moderate relationship means that the ‘’r’’ is between 0.51≤r≤0.70. The results further 

show a weak negative relationship between autonomic symptoms and physical domain 

(r = -.443) and between small fibre symptoms and physical domain (r = -.443). 
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Figure 4.1 presents four scatterplots, each illustrating the presence and direction of the 

relationship between the physical domain (vertical axis) with one of the four diabetic 

peripheral neuropathy symptoms sub-section (horizontal axis).  

 

Figure 4.1  Scatter plot graphs for physical domain with general, large fibre, autonomic, 

and small fibre symptoms 

 

The results indicate that there is a significant negative correlation between the physical 

domain and all four the diabetic peripheral neuropathy symptoms sub-sections. This can 

be seen in the decreasing trends of the relationships between the physical domain and 

the diabetic peripheral neuropathy symptoms sub-sections. Thus, the increase in diabetic 

peripheral neuropathy symptoms leads to the decrease in the quality of life in terms of 

the physical domain. This negative relationship could be expected since diabetic 

peripheral neuropathy symptoms are expected to negatively affect a person’s quality of 

life (Liu et al 2019:10).  
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In summary, the correlation coefficient and the scatter plots show significant moderate, 

negative, linear correlation between the physical domain and the large fibre symptoms 

sub-section and a significant but weak, negative linear correlation between the physical 

domain and the general, autonomic, and small fibre symptoms sub-sections. The scatter 

plot confirms the trend and the direction of the relationship depicted. 

 

4.7.2 Relationship between the diabetic peripheral neuropathy symptoms sub-

sections and the quality of life psychological domain 

 

Table 4.22 presents the correlation coefficient for the relationship between diabetic 

peripheral neuropathy symptoms sub-sections and psychological domain.  

 

Table 4.22 Pearson’s r correlation between diabetic peripheral neuropathy symptoms 

sub-sections and psychological domains 

Variables  
Correlation (Pearson’s r) Sig. (2-

tailed) 

General symptoms and psychological domains -.348** .001 

Large fibre symptoms and psychological domains -.554** .000 

Autonomic symptoms and psychological domains -.358* .026 

Small fibre symptoms and psychological domains -.444** .001 

**Correlation is significant at the 0.01 level (2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 

 

All relationships are significant as seen from the “**” at the 0.01 significance level except 

for the autonomic symptoms that has a significant relationship at the 0.05 significance 

level seen from the “*”. Hence, the H0 that there is no relationship between diabetic 

peripheral neuropathy and the psychological domain of quality of life is rejected since the 

2-tailed significance level is less than 0.05. The alternative hypothesis is accepted, 

meaning that diabetic peripheral neuropathy symptoms decrease the psychological 

quality of life domain. However, the strength of the relationship differed. A weak negative 

relationship (r = -.348) exists between the general symptoms and the psychological 

domain at 0.01 significance level. A weak relationship means that “r” is between 

0.31≤r≤0.50. A moderate negative (r = -.554) relationship exists between large fibre 

symptoms and psychological domain at a 0.01 significance level. A moderate relationship 

means that the “r’’ is between 0.51≤r≤0.70. The results further show a weak negative 

relationship between autonomic symptoms and psychological domain (r = -.358) at 0.05 
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significance level. Moreover, a weak negative relationship exists between the small fibre 

symptoms and the psychological domain (r = -.444) at 0.01 significance level. 

 

Figure 4.2 include scatterplots on the relationships between the psychological domain 

(vertical axis) and the four diabetic peripheral neuropathy symptoms sub-sections 

(horizontal axis). 

 

   

   

Figure 4.2  Scatter plot graphs for psychological domain with general, large fibre, 

autonomic and small fibre symptoms 
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There is a decreasing trend between the psychological domain and the diabetic peripheral 

neuropathy symptoms sub-sections. An increase in diabetic peripheral neuropathy 

symptoms leads to a decrease in the psychological quality of life domain.  

 

In summary, results from both the coefficient and the scatter plots shows that there is a 

moderate, negative, linear correlation between the psychological domain and the large 

fibre symptoms sub-sections. There is a weak, negative linear correlation between the 

psychological domain and the general, autonomic, and small fibre symptoms sub-

sections.  

 

4.7.3 Relationship between diabetic peripheral neuropathy symptoms sub-

sections and social domain 

 

Table 4.23 summarises the results of the correlation relationship between the diabetic 

peripheral neuropathy symptoms sub-sections and the social domain. 

 

Table 4.23 Pearson’s r correlation between diabetic peripheral neuropathy symptoms 

sub-sections and social domain 

Variables  Correlation (Pearson’s r) Sig. (2-tailed) 

General symptoms and social domains -.240* .036 

Large fibre symptoms and social domains - .434**  .000  

Autonomic symptoms and social domains -.164 .504  

Small fibre symptoms and social domains  -.354**  .001  

**Correlation is significant at the 0.01 level (2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 

 

Most relationships are significant as seen from the “**” at the 0.01 significance level and 

the “*” at the 0.05 significance level except for the autonomic symptoms with the social 

domain. Therefore, the correlation results show that there is a statistically significant 

relationship between the social domain and the general, large fibre, and small fibre 

symptoms sub-sections at the 0.01 and 0.05 significance level, rejecting the H0 that there 

is no relationship between the social domain and the general, large fibre, and small fibre 

symptoms. However, the strength of the relationship differed. A very weak negative 

relationship (r = -.240) exists between general symptoms and social domain as seen from 

the “*” at the 0.05 significance level. A very weak relationship means that “r” is at ≤ 0.30. 

A weak negative (r = -.434) relationship exists between large fibre symptoms and social 

domain as seen from the “*” at the 0.01 significance level. A weak relationship means that 
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the “r” is between 0.31≤r≤0.50. The results further show a very weak negative relationship 

between autonomic symptoms and social domain (r = -.164) at no significance level 

implying that the null hypothesis that there is no relationship between the social domain 

and the autonomic symptoms is accepted. Moreover, a weak negative relationship exists 

between the small fibre symptoms and the social domain (r = -.354) as seen from the “*” 

at the 0.01 significance level.  

 

Figure 4.3 present four scatterplots, illustrating the direction of the relationships between 

the social domain (vertical axis) and the four diabetic peripheral neuropathy symptoms 

sub-sections (horizontal axis).  

 

  

  

 

 

  

Figure 4.3  Scatter plot graphs for social domain with general, large fibre, autonomic and 

small fibre symptoms 
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There is a decreasing trend between the social domain and each of the diabetic peripheral 

neuropathy symptoms sub-sections. An increase in diabetic peripheral neuropathy 

symptoms sub-sections leads to a decrease in the social domain, showing negative 

relationships.  

 

In summary, results from both the coefficient and scatterplots show a weak, negative, 

linear correlation between the social domain and the large fibre and small fibre symptoms 

sub-sections. There is a very weak, negative linear correlation between the social domain 

and the general symptoms sub-sections. The relationship between the social domain and 

the autonomic symptoms is not statistically significant. 

 

4.7.4 Relationship between diabetic peripheral neuropathy symptoms sub-

sections and environment domain 

 

Table 4.24 summarises the results of correlation relationship between diabetic peripheral 

neuropathy symptoms sub-sections and environment domain.  

 

Table 4.24 Pearson’s r correlation between diabetic peripheral neuropathy symptoms 

sub-sections and environment domain 

Variables  Correlation (Pearson’s r) Sig. (2-tailed) 

General symptoms and environment domains -.500** .000 

Large fibre symptoms and environment domains -.622** .000 

Autonomic symptoms and environment domains -.348* .022 

Small fibre symptoms and environment domains  -.748** .000 

**Correlation is significant at the 0.01 level (2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 

 

All relationships are significant as seen from the “**”at a 0.01 significance level and from 

the “*” at a 0.05 significance level. Hence, the H0 hypothesis that there is no relationship 

between the environment domain and the general, large, autonomic, and small fibre 

symptoms is rejected since the 2-tailed significance level is less than 0.05. these imply 

that the alternative hypothesis that general, large fibre, autonomic, and small fibre 

symptoms decrease the environment domain of quality of life is accepted. Therefore, the 

correlation results show that there is a statistically significant relationship between the 

environment domain and all four diabetic peripheral neuropathy symptoms sub-sections 

at the 0.01 and 0.05 significance level.  
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However, the strength of the relationship differed. A weak negative relationship (r = -.500) 

exists between general symptoms and environment domain at 0.01 significance level. A 

weak relationship means that “r” is between 0.31≤r≤0.50. Furthermore, a moderate 

negative (r = -.622) relationship exists between large fibre symptoms and environment 

domain at a 0.01 significance level. A moderate relationship means that the “r” is between 

0.51≤r≤0.70. The results further show a weak negative relationship between autonomic 

symptoms and environment domain (r = -.348) at 0.05 significance level. Moreover, a 

strong negative relationship exists between small fibre symptoms and environment 

domain (r = -.748) at 0.01 significance level. A strong relationship means that the “r” is 

between 0.71≤r≤0.90. 

 

Figure 4.4 present four scatterplots, each illustrating the direction of the relationship 

between the environment domain (vertical axis) with one of the four diabetic peripheral 

neuropathy symptoms sub-section (horizontal axis). 
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Figure 4.4  Scatter plot graphs for environment domain with general, large fibre, 

autonomic and small fibre symptoms 

 

Figure 4.4 illustrates that there are decreasing trends between the environment domain 

and the diabetic peripheral neuropathy symptoms sub-sections. Thus, a negative 

relationship means that an increase in the diabetic peripheral neuropathy symptoms 

leads to a decrease in the quality of life related to the environment domain.  

 

In summary, results from both the coefficient and scatterplots show a strong, negative, 

linear correlation between the environment domain and the small fibre symptoms sub-

section and a moderate, negative linear correlation between the environment domain and 

the large fibre symptoms, whereas there is a weak negative relationship between the 

environment and the general, and the autonomic symptoms sub-sections. The scatter 

plots confirm the trend and the strength of the relationship depicted.  
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4.8 MULITPLE LINEAR REGRESSION ANALYSIS 

 

Bivariate analysis was first performed before multiple linear regression analysis to test 

the theoretical claim about the variables before they can be used as control variables in 

the model. The t-test analysis was performed to determine the effects of age, gender, and 

full-time employed on the quality of life domains, followed by Pearson r correlation to 

determine the effect of duration on the quality of life domains. Only the variables that were 

found to be significant were added to the multiple linear regression model as control, in 

this case it was just full-time employed that was added since it was significant for 

predicting the social domain. Other variables were added to the model because they were 

of primary interest, they were not there as controls. 

 

Multiple linear regression was performed to examine the effects of diabetic peripheral 

neuropathy symptoms on the quality of life domains. The model assumptions were 

assessed as follows (Field 2018:385): 

 

• Linearity describes the linear relationship between the dependent variable and the 

independent variable variables. The linearity assumption was tested by visual 

evaluation of the scatter plots of the dependent variables and each of the independent 

variables (Field 2018:385). 

• Independent errors describe the correlation between the residuals (Field 2018:389). 

Data were collected from patients presenting themselves at the podiatry clinics which 

were independent of each other. Therefore, the residuals were also independent. 

• Absence of multicollinearity describes the absence of perfect linear relationship in 

a regression model having more than one predictor. This assumption means that two 

or more predictor variables which are highly correlated should not be included in the 

regression model. Multicollinearity was assessed through the variance inflation factor 

(VIF). The VIF is the method of assessing if the two independent variables have 

strong correlation (Field 2018:402). The VIF for all the models ranged between 1 and 

2.25 which showed moderate correlation between the independent variables in each 

model and no modifications were made.  

• Normal distribution of errors assumption means that the differences between the 

observed and the predicted data should be zero or close to zero. Residuals should 

be approximately normally distributed. The normal distribution of errors was assessed 
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visually through the histograms and quantile-quantile (Q-Q) plots graphs (Field 

2018:243). The graphs showed moderate deviations from symmetry.  

• Outliers entail the difference between the observed data and what the model predicts 

(Field 2018:386). The range for each of the dependent variables was assessed and 

no outliers   were observed. 

 

The multi linear regression results are described according to the ANOVA, coefficients 

and the model summary. all testing will be done at 0.05 level of significance. The results 

of the multiple linear regression analysis are presented per quality of life domain in Tables 

4.25 to 4.36.  

 

4.8.1 Effect of large fibre, autonomic, and small fibre symptoms on the quality of 

life physical domain 

 

The overall model explaining the extent to which the physical domain scores are 

influenced by the diabetic peripheral neuropathy symptoms sub-sections scores are 

presented in Tables 4.25 to 4.27. 

 

Table 4.25 ANOVA, for physical domain 

Model 1 
Sum of 

Squares 
Df 

Mean 

Square 
F p> 

Regression  114.061 3 38.020 12.52 0.0000 

Residual  242.927 80 3.036   

Total  356.988 83  

 

Table 4.25 outlines that model 1 with all variables considered, showed that the regression 

model was a good fit of data with F (3, 80) = 12.5, p<.0001. The overall model is 

significantly useful in explaining the physical domain score. This means that the physical 

domain score is well explained by large fibre symptoms, autonomic symptoms, and small 

fibre symptoms. This also implied that the null hypothesis, that there is no relationship 

between large fibre, autonomic, and small fibre symptoms with physical domain score, is 

rejected as shown by the overall test of statistical significance (F), F (3,80) = 12.5, and 

the probability level of relationship (p>), p<.0001. The alternative hypothesis, that large 

fibre, autonomic, and small fibre symptoms decrease the physical domain score is 

accepted.  
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Table 4.26 Multiple linear regression coefficients, predicting the physical domain 

Model  Coefficient (β) Standard Error T p> 

Large fibre symptoms -1.291 .361 -3.58 0.001 

Autonomic symptoms -.733 .335 -2.19 0.032 

Small fibre symptoms .069 .332 0.21 0.836 

 

Table 4.26 show that large fibre, and autonomic symptoms sub-sections have a 

significant negative influence on the physical domain. This implies that a unit increase in 

the large fibre score results in 3.58 units decrease in the physical domain score (β = -

1.291, p<0.01, Std. Error = .361, t = -3.58) when the other variables are held constant. 

Similarly, a unit increase in autonomic score results in 2.19 units decrease in physical 

domain score (β = .733, p<0.05, Std. Error = .335, t = -2.19) when other variables are 

held constant. The effect of small fibre symptoms on physical domain is not significant 

since the p value is above 0.05 (β = .069, p = 0.836, Std. Error = .332 and, t = 0.21).  

 

Table 4.27 Summary of the multiple linear regression model, physical domain 

Model R Squared Adjusted R Squared 
Standard Error of 

the Estimate 

1 (Physical domain) 0.32 0.2940 .8553 

 

Table 4.27 indicates that the coefficient of determination (R2 ) is 0.32. Therefore, about 

32% of the variation in the physical domain is explained by large fibre, autonomic, and 

small fibre symptoms, meaning that 68% of the variation in physical domain score is 

explained by other influencing factors which are not considered in this study.  

 

4.8.2 Effect of large fibre, autonomic, and small fibre symptoms on the quality of 

life psychological domain 

 

Multiple linear regression model was performed to determine the effects of the large fibre, 

autonomic and small fibre symptoms on the psychological domain of quality of life. Table 

4.28 to 4.30 outline the overall model which is significantly useful in explaining the extent 

to which the psychological domain scores are influenced by the diabetic peripheral 

neuropathy symptoms sub-sections scores. 
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Table 4.28 ANOVA, psychological domain 

Model 2 Sum of 

Squares 

Df Mean 

Square 

F p> 

Regression  163.653 3 54.551 11.80 0.0000 

Residual  36.917 80 4.624   

Total  533.658 83  

 

Table 4.28 outlines that model 2 with all variables considered, showed that the regression 

model was a good fit of data with F (3, 80) = 11.80, p<.0001. The overall model is 

significantly useful in explaining psychological domain score. This means that the 

psychological domain score is well explained by large fibre symptoms, autonomic 

symptoms, and small fibre symptoms. This also implied that the H0, that there is no 

relationship between large fibre, autonomic, and small fibre symptoms with psychological 

domain score, is rejected as shown by the overall test of statistical significance (F), F 

(3,80) = 11.80, and the probability level of relationship (p>), p<.0001. The alternative 

hypothesis, that large fibre, autonomic, and small fibre symptoms decrease the 

psychological domain score is accepted.  

 

Table 4.29 Multiple linear regression coefficients, predicting the psychological domain 

Model  Coefficient (β) 
Standard Error 

(Std. Error) 
T p> 

Large fibre symptoms -1.62 .445 -3.65 0.000 

Autonomic symptoms -.40 .413 -0.97 0.335 

Small fibre symptoms -.08 .409 -0.19 0.852 

 

Table 4.29 shows that large fibre symptoms sub-section has a significant negative 

influence on psychological domain in such that a unit increase in large fibre score results 

in 3.65 units decrease in psychological domain score (β = -1.62, p<0.01, Std. Error = .445, 

t = -3.65) when the other variables are held constant. The effect of autonomic and small 

fibre symptoms on psychological domain is not significant since the p values are above 

0.05.  
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Table 4.30 Summary of the multiple linear regression model, psychological domain 

Model R Squared Adjusted R Squared 
Standard Error of 

the Estimate 

2 (Psychological 

domain)  
0.31 0.2807 1.0555 

 

Table 4.30 indicates that the coefficient of determination (R2) is 0.31. Therefore, about 

31% of the variation in the psychological domain is explained by large fibre, autonomic 

and small fibre symptoms, meaning that 69% of the variation in psychological domain 

score is explained by other influencing factors which are not considered in this study.  

 

4.8.3 Effect of large fibre, autonomic and small fibre symptoms on the quality of 

life social domain 

 

Multiple linear regression model was performed to determine the effects of full-time 

employed, large fibre, autonomic and small fibre symptoms on the social domain of quality 

of life. Tables 4.31 to 4.33 outline the overall model which is significantly useful in 

explaining the extent to which the social domain scores are influenced by the diabetic 

peripheral neuropathy symptoms sub-sections scores.  

 

Table 4.31 ANOVA, social domain 

Model 3 
Sum of 

Squares 
df 

Mean 

Square 
F p> 

Regression  114.305 4 28.576 7.12 0.0001 

Residual  288.967 72 4.013   

Total  403.273 76  

 

Table 4.31 outlines that model 3 with all variables considered, showed that the regression 

model was a good fit of data with F (4, 72) = 7.12, p<.0001. The overall model is 

significantly useful in explaining social domain score. This means that the social domain 

score is well explained by full-time employed, large fibre symptoms, autonomic 

symptoms, and small fibre symptoms. This also implied that the null hypothesis, that there 

is no relationship between full-time employed, large fibre, autonomic, and small fibre 

symptoms with social domain score, is rejected as shown by the overall test of statistical 

significance (F), F (4,72) = 7.12, and the probability level of relationship (p>), p<.0001. 

The alternative hypothesis, that full-time employed, large fibre, autonomic, and small fibre 

symptoms decrease the social domain score is accepted.  
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Table 4.32 Multiple linear regression coefficients, predicting the social domain 

Model  Coefficient (β) Standard Error t p> 

Full-time employed -1.413 .496 -2.85 0.006 

Large fibre symptoms -1.226 .430 -2.85 0.006 

Autonomic symptoms .363 .399 0.91 0.367 

Small fibre symptoms .072 .414 0.17 0.863 

 

Table 4.32 shows that full-time employed, and large fibre symptoms sub-sections have 

significant negative influence on social domain in such that a unit increase in full-time 

employed results in 2.85 units decrease in social domain score (β = -1.413, p<0.01, Std. 

Error = .496, t = -2.85) when other variables are held constant. Similarly, a unit increase 

in large fibre score results in 2.85 units decrease in social domain score (β = -1.226, 

p<0.01, Std. Error = .430, t = -285) when the other variables are held constant. The effect 

of autonomic and small fibre symptoms on social domain is not significant since the p 

values are above 0.05 (β = .363, p = 0.367, Std. Error = .399, t = 0.91 and β = .072, p = 

0.863, Std. Error = .414, t = 0.17 respectively).  

 

Table 4.33 Summary of multiple linear regression model, social domain 

Model  R Squared Adjusted R Squared 
Standard Error of 

the Estimate 

3 (Social domain)  0.28 0.2436 1.0096 

 

Table 4.33 indicates that the coefficient of determination (R2) is 0.28. Therefore, about 

28% of the variation in the social domain is explained by full-time employed, large fibre, 

autonomic, and small fibre symptoms, meaning that 72% of the variation in social domain 

score is explained by other influencing factors which are not considered in this study.  

 

4.8.4 Effect of large fibre, autonomic, and small fibre symptoms on the quality of 

life environment domain 

 

Multiple linear regression model was performed to determine the effects of large fibre, 

autonomic, and small fibre symptoms on the environment domain of quality of life. Tables 

4.34 to 4.36 outline the overall model which is significantly useful in explaining the extent 

to which the environment domain scores are influenced by the diabetic peripheral 

neuropathy symptoms sub-sections scores.  
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Table 4.34 ANOVA, environment domain 

Model 4 
Sum of 

Squares 
df 

Mean 

Square 
F p> 

Regression  206.992 3 68.997 23.53 0.0000 

Residual  234.568 80 2.932   

Total  441.559 83  

 

Table 4.34 outlines that model 4 with all variables considered, showed that the regression 

model was a good fit of data with F (3, 80) = 23.53, p<.0001. The overall model is 

significantly useful in explaining environment domain score. This means that the 

environment domain score is well explained by large fibre symptoms, autonomic 

symptoms, and small fibre symptoms. This also implied that the null hypothesis, that there 

is no relationship between large fibre, autonomic, and small fibre symptoms with 

environment domain score, is rejected as shown by the overall test of statistical 

significance (F), F (3,80) = 23.53, and the probability level of relationship (p>), p<.0001. 

The alternative hypothesis, that large fibre, autonomic, and small fibre symptoms 

decrease the environment domain score is accepted.  

 

Table 4.35 Multiple linear regression coefficients, predicting the environment domain 

Model Coefficient (β) Standard Error t p> 

Large fibre symptoms -.945 .355 -2.66 0.009 

Autonomic symptoms -0271 .329 0.08 0.935 

Small fibre symptoms -1.117 .326 -3.43 0.001 

 

Table 4.35 shows that large fibre, and small fibre symptoms sub-sections have significant 

negative influence on environment domain. This implies that a unit increase in large fibre 

score results in 2.66 units decrease in environment domain score (β = -.945, p<0.01, Std. 

Error = .355, t = -2.66) when the other variables are held constant. Similarly, a unit 

increase in small fibre score results in 3.43 units decrease in environment domain score 

(β = -1.117, p<0.01, Std. Error = .326, t = -3.43) when the other variables are held 

constant. The effect of autonomic symptoms on environment domain is not significant 

since the p value is above 0.05 (β = -.0271, p = 0.935, Std. Error = .329 and, t = 0.08).  
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Table 4.36 Multiple linear regression, model summary for environment domain 

Model  R Squared Adjusted R Squared 
Standard Error of 

the Estimate 

4 (Environment 

domain)  
0.47 0.4489 .8405 

 

Table 4.36 indicates that the coefficient of determination (R2 ) is 0.47. Therefore, about 

47% of the variation in the environment domain is explained by large fibre, autonomic, 

and small fibre symptoms, meaning that 53% of the variation in the environment domain 

score is explained by other influencing factors which are not considered in this study.  

 

4.9 SUMMARY 

 

In this chapter, the results were presented according to the phases of analysis, namely, 

the descriptive analysis, correlation analysis and multiple linear regression analysis. A 

summary of the results and how the objectives have been reached are discussed in the 

next chapter followed by the study’s limitations and recommendations.  
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CHAPTER 5 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 INTRODUCTION 

 

This chapter provides a summary of the research design and method applied in this study, 

a summary of the findings, the conclusions, limitations, and recommendations. The 

conclusions are drawn in relation to the purpose of this study, namely, to assess the effect 

of diabetic peripheral neuropathy on the quality of life of persons with diabetic peripheral 

neuropathy attending podiatry clinics in the Ekurhuleni District. 

 

5.2 SUMMARY OF THE RESEARCH DESIGN AND METHOD 

 

A quantitative, non-experimental, cross-sectional, correlational design was used in this 

study to assess the effect of diabetic peripheral neuropathy symptoms on the quality of 

life of persons with the condition. Data were collected through individual, telephonic 

interviews using a structured questionnaire. Eighty-four respondents took part in the 

study. 

 

The data analysis occurred systematically in three phases. The first phase was a 

descriptive analysis of the demographic and disease characteristics, the second was 

descriptive analysis and scoring of the diabetic peripheral neuropathy symptom severity 

and quality of life domains and the third, testing of relationships through a correlation 

analysis and multiple-linear regression analysis. The correlation analysis was conducted 

to test the significant relationship between each quality of life domain with each diabetic 

peripheral neuropathy symptoms sub-section, while multiple linear regression analysis 

was conducted to test the relationship between each quality of life domain with three 

diabetic peripheral neuropathy symptoms sub-sections (large fibre, autonomic fibre, and 

small fibre).  
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5.3 SUMMARY OF THE DEMOGRAPHIC AND DISEASE CHARACTERISTICS 

 

Eighty-four people with diabetic peripheral neuropathy participated in the study. An 

overview is provided of their demographic and disease characteristics.  

 

5.3.1 Summary of respondents’ demographic characteristics 

 

The sample was dominated by females. This aligns with the literature indicating that 

diabetic peripheral neuropathy is common among females between 50 and 60 years of 

age (Elmagboul 2020:2). These results are expected since the risk of developing diabetic 

peripheral neuropathy increases with age (Aleidan et al 2020:886; Jember et al 2017:3; 

Mao, Zhu, Liu, Qiao, Zheng, Lu & Li 2019:597). More than 50% of the respondents were 

full-time employed and below 40% were unemployed. Above 60% of the sample were 

married, suggesting a support structure at home.  

 

5.3.2 Summary of respondents’ disease characteristics 

 

More than 40% of respondents, in this study, were diagnosed with diabetes mellitus for 

at least 11 years. The risk for developing diabetic peripheral neuropathy increases in 

patients who have had diabetes mellitus for more than five years (Akter, Akhter, Polly & 

Debsarma 2019:42). More than 60% of respondents had type 2 diabetes mellitus, below 

10% had type 1 diabetes mellitus, and while below 30% did not know the type of diabetes 

mellitus they suffered from. Diabetic peripheral neuropathy is more prevalent among type 

2 diabetes mellitus patients (Salawu et al 2018:18). 

 

Above 90% of the respondents were using more than one medication to manage their 

diabetes mellitus. Additionally, above 50% of the respondents were using two to five 

medications to manage their diabetic peripheral neuropathy, including pain management. 

This can indicate that their diabetes mellitus was uncontrolled and that they were at a 

higher risk of suffering from diabetic peripheral neuropathy symptoms. 

 

Despite an indication that diabetic peripheral neuropathy was problematic, not one of the 

respondents had a limb amputation. Limb amputation, especially of the feet and leg, is a 

complication of diabetic peripheral neuropathy (Yang, Sloan et al 2020:1). Below 20% of 

the respondents had a previous wound or sore on a foot. 
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The risk behaviours such as drinking alcohol and smoking that could aggravate the 

diabetic peripheral neuropathy symptoms appeared to be minimal. Above 90% of the 

respondents were neither consuming alcohols nor smoking cigarettes. Only one 

respondent reported an acute illness at the time of data collection.  

 

5.4 SUMMARY OF THE RESULTS 

 

The results are summarised in relation to the objectives of the study. The objectives of 

this study were to: 

 

• Describe the severity of symptoms experienced by persons with diabetic peripheral 

neuropathy. 

• Describe the quality of life scores among persons with diabetic peripheral neuropathy. 

• Determine the effect of diabetic peripheral neuropathy symptoms on the quality of life 

of persons with diabetic peripheral neuropathy.  

 

5.4.1 Severity of symptoms experienced by persons with diabetic peripheral 

neuropathy 

 

To respond to objective 1, the main findings were summarised according to the general 

symptoms, large fibre symptoms, the autonomic symptoms, and the small fibre 

symptoms. 

 

Most respondents experienced general symptoms in the feet and legs while few 

experienced symptoms in the hands and the arms. Diabetic peripheral neuropathy 

symptoms begin in the toes and the feet and as the disease progresses and becomes 

more severe, it presents in the upper limbs (Sloan et al 2021:401; Young et al 2018:2). 

Therefore, respondents experienced symptoms, but the disease was not as progressed 

for any of them to experience symptoms in the upper body limbs. The most common 

general symptoms reported by the respondents were tingling, pins and needles in their 

feet, electric shocks in the feet, weakness in the legs, superficial pain in the feet and deep 

pain in the feet. Numbness was the least common general symptom. Painful feet were 

confirmed through most narrative responses. Therefore, this is evident that general 

symptoms of diabetic peripheral neuropathy mostly begin in the feet. 
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Pain that kept the respondents awake at night was experienced as the most severe large 

fibre diabetic peripheral neuropathy symptom. Diabetic peripheral neuropathic pain is 

typically worse at night (Pop-Busui et al 2017:139). Respondents also mentioned in their 

narrative responses that pain worse at night was a devastating concern (Annexure I). All 

other symptoms related to the large fibre damage were experienced as moderate to 

severe, showing that the physical function was affected. Therefore, as the large fibre 

nerve is damaged, it could be expected that the quality of life in the physical domain would 

be affected, because the large fibers are responsible for pressure sensation and 

maintaining body balance (Pop-Busui et al 2022:6). 

 

Fainting or dizziness when standing up was the most common symptom related to the 

autonomic nerve damage. However, the symptom was experienced as a moderate 

symptom. Dizziness when standing up is a common autonomic symptom occurring in 

persons with diabetic peripheral neuropathy (Behera & Vishnu 2018:90). Difficulties in 

sex life were further supported by narrative responses. Therefore, these results mean 

that damage to the autonomic nerve might affect the respondents’ quality of life in the 

social and physical domain causing the risk of fall and injury and further affect personal 

relationships. The other three symptoms related to autonomic sub-section, namely, 

vomiting after meals, diarrhea or loss of bowel control, and involuntary urination, were not 

experienced by most respondents as a problem. When the autonomic nerve is damaged, 

the physical and the social domains of quality of life are affected, because autonomic 

nerves area responsible for regulating involuntary physiologic processes which include 

blood pressure, heart rate, respiration, digestion, and sexual arousal (Bondar et al 

2021:3).  

 

Regarding the small fibre symptoms, above 70% of the respondents felt that an unusual 

sensation in lower extremities was a severe problem. Unusual sensations in the lower 

extremities including a burning pain, electric shock, tingling and pricking sensations are 

the earliest symptoms of diabetic peripheral neuropathy (Ang et al 2018:225). The small 

fibre nerves are responsible for pain and temperature sensation (Tsakadze et al 

2019:103). Therefore, the damage in small fibre nerves lead burning pain and other 

unusual sensations.  
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Although respondents did not have complications such as an amputation, they did 

experience a decline in their health over the past three months related to diabetic 

peripheral neuropathy as a severe problem.  

 

5.4.2 Quality of life scores among persons with diabetic peripheral neuropathy 

 

To respond to objective 2, respondents’ experiences of their quality of life are 

summarised. Overall, above 60% of the respondents indicated that they were having a 

poor quality of life and were dissatisfied with their overall health due to diabetic peripheral 

neuropathy. 

 

The respondents’ quality of life was affected in the physical domain related to a poor 

ability to move or walk around, dissatisfaction with their capacity for work, and with their 

sleep as supported by the narrative responses. Most of these dissatisfactions were 

confirmed through narrative responses. Above 50% of the respondents were able to 

perform their activities of daily living, but pain related to diabetic peripheral neuropathy 

prevented them a little from doing what they needed to do. They needed medical 

treatment for diabetic peripheral neuropathy symptoms to function in their daily life. Above 

50% of respondents reported that they had little energy for everyday life.  

 

Regarding the psychological domain of quality of life, above 70% of the respondents 

reported being dissatisfied with their body image. Half of the respondents reported that 

they never had negative feelings, but above 60% do not enjoy life to the full. However, 

less than 40% of the respondents felt that their life is very meaningful. There are varying 

emotions indicating a varying impact of diabetic peripheral neuropathy on the 

psychological domain. 

 

Concerning the social domain, above 70% of the respondents reported that they were 

dissatisfied with their relationships, above 50% were dissatisfied with their sex life, but 

less than 50% were satisfied with the support they get from their friends. 

 

For the environment domain, above 60% of the respondents were satisfied with access 

to health services, an important determinant for people with diabetes mellitus who require 

frequent and continuous health care support. However, satisfaction with the conditions of 

their living place and with their transport appears to vary between either satisfied or 
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dissatisfied. The condition of living place and transport are very important factors which 

concern the mobility of people with diabetic peripheral neuropathy. When the persons’ 

mobility is affected, they have difficulty in performing other basic activities of daily living; 

will require support (Bodman & Varacallo 2018:3). 

 

Respondents reported that they feel safe to a moderate degree and perceive that their 

physical environment is somewhat healthy to support them with the management of 

diabetic peripheral neuropathy. Diabetic peripheral neuropathy patients are at high risk of 

foot ulcers, limb amputation and disability because of a loss of sensation in the feet (Kutty 

et al 2019:113). When a person with loss of sensation obtains a sore on their foot, they 

are not warned and the wound often becomes septic, leading to amputation and disability. 

Therefore, a safe physical environment is very important for these patients. The increased 

risk for falls and fall-related injuries negatively affect the quality of life of diabetic 

peripheral neuropathy patients (Riandini et al 2020:1).  

 

Furthermore, respondents reported that they don’t have money to take care of their needs 

arising from diabetic peripheral neuropathy and the information they need to manage their 

day-to-day life is moderately available. The narratives supported that symptoms of 

diabetic peripheral neuropathy mostly affect their opportunities for leisure activities.  

 

5.4.3 Effect of diabetic peripheral neuropathy symptoms on the quality of life of 

persons with diabetic peripheral neuropathy 

 

To respond objective 3, the H0 was tested. A correlation analysis was conducted to 

determine the direction and strength of the relationships between the diabetic peripheral 

neuropathy symptoms sub-sections and the quality of life domains. The correlation was 

followed by a multiple linear regression analysis to predict the value or the effect of 

diabetic peripheral neuropathy symptoms sub-sections on the quality of life domains. 

 

The correlation analysis showed that although the strength of the relationship differs, 

there were negative correlated relationships between large fibre, autonomic and small 

fibre diabetic peripheral neuropathy sub-sections with the physical, psychological, and 

environment domains of quality of life, except for the autonomic symptoms and social 

domain. The lack of a relationship between the autonomic symptoms and the social 

domain might be because most respondents did not experience autonomic symptoms as 
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a problem. The negative relationship shows that an increase in diabetic peripheral 

neuropathy symptoms causes a decrease in quality of life of the respondents. These 

results show that a moderate increase in large fibre symptoms leads to a moderate 

decrease in the physical, psychological, and environmental quality of life domains. The 

large and small fibre symptoms had a slight negative effect on the respondents’ social 

domain of quality of life, but the small fibre symptoms specifically, had a strong negative 

effect on the respondents’ environment domain of quality of life. This implies that diabetic 

peripheral neuropathy symptoms negatively affected the respondents’ quality of life in all 

domains but most significantly for the environment domain. 

 

Large fibre symptoms sub-section is the most predictive of the physical, psychological, 

social, and environment domains of quality of life, while the autonomic symptoms sub-

section is predictive of the physical domain. The small fibre symptoms sub-section is the 

most predictive of the environment domain of quality of life followed by the large fibre sub-

section, while the autonomic symptoms sub-section is not the predictive of the 

environment domain of quality of life.  

 

Despite the several treatments that are used to manage the diabetic peripheral 

neuropathy symptoms of this sample, they still experience a several symptoms affecting 

all domains of quality of life. The intervention regarding diabetic peripheral neuropathy 

symptoms especially large fibre and small fibre is still a challenge. Knowing the symptoms 

that mostly predict the specific domains of quality of life, indicate where treatment should 

be focused for the desired effects. The findings show that a holistic approach is required.  

 

Therefore, the hypothesis “there is no relationship between diabetic peripheral 

neuropathy symptom sub-sections and quality of life domain” was tested and the results 

show that diabetic peripheral neuropathy decreases the quality of life in persons with 

diabetes mellitus, emphasising support of persons with diabetic peripheral neuropathy as 

an important public health agenda. 

 

5.5 LIMITATIONS OF THE STUDY 

 

• Data was collected over two months and the population characteristics might be 

different during other months of the year, making it difficult to generalise the results 

to the entire population attending the selected clinics.  
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• The sample appeared rather homogenous with symptoms mostly affecting the feet, 

which can make it difficult to generalise the findings and the effect on quality of life 

for the diabetic peripheral neuropathy patients who experience more severe 

complications of diabetic peripheral neuropathy. 

 

5.6 RECOMMENDATIONS 

 

The following recommendations are made for practice, policy, and future research: 

 

5.6.1 Recommendations for practice 

 

• Based on the results that showed that the respondents experienced their quality of 

life as poor, management of diabetic peripheral neuropathy by podiatrists and health 

care professionals, should be holistic to ensure all the quality of life domains are 

supported, but with a specific focus on the symptoms caused by the large and small 

fibers since the study showed that these specifically affect the physical, 

psychological, social, and environment domains of quality of life.  

• Pain (associated with large fibre symptoms) cause negative effects in all domains of 

life for people with diabetic peripheral neuropathy. Therefore, interventions should be 

aimed at addressing pain of people with diabetic peripheral neuropathy more 

effectively. 

• Multidisciplinary approaches should be promoted, including referrals to the 

gynaecologist and urologists to support diabetic peripheral neuropathy patients with 

sexual problems. 

• Management of the effects of diabetic peripheral neuropathy should also focus on the 

challenges of the patients’ inability to perform their daily activities. More support is 

necessary for diabetic peripheral neuropathy patients’ environment. Therefore, it is 

recommended that community members should assist people with diabetic peripheral 

neuropathy, who live alone, with their daily activities. Community health care workers 

play a role in outreach programs as part of National Health Insurance in South Africa. 

Therefore, support should be given to community health care workers to reduce 

factors which may jeopardise the health and safety of patients’ physical environment, 

for example falls and injuries. 
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• Interventions should specifically focus on the psychological wellbeing of the diabetic 

peripheral neuropathy patients through assistance with emotional support and 

referrals for counselling of those who are depressed. As from the narrative responses, 

respondents indicated that painful, burning feet made them feel depressed and also 

experienced reduced concentration, emotional wellbeing, therefore, should be 

considered during management of patients with diabetic peripheral neuropathy.  

• Based on the respondents’ report that information they need to manage their day-to-

day life is moderately available, it is, therefore, recommended that health education 

should include information on management of day-to-day life while living with diabetic 

peripheral neuropathy. 

• As the study showed that complications such as amputations and foot ulcer were still 

limited in the sample with age range between 18 to 60 years and preventative efforts 

for symptoms such as evidence-based prevention efforts such as foot care is 

essential, prevention should also include health education on self-care and 

prevention of risk factors to the person with diabetic peripheral neuropathy and their 

supporting circle of care, enabling them to better self-manage their symptoms and 

prevent complications.  

 

5.6.2 Recommendation for individuals and households 

 

• Provide basic coaching to persons with diabetic peripheral neuropathy and the people 

who support them which include promotion of healthy lifestyles.  

• Provide basic support to people who are unable to care for themselves, for example, 

care by village health care workers, especially for those who do not have family or 

others living with them in their households. Also educate the care givers.  

• Involve techniques for providing self-care for persons who are compromised through 

the symptoms of diabetic peripheral neuropathy.  

• Encourage the formation of support groups for diabetic peripheral neuropathy 

patients and their care givers. 

 

5.6.3 Recommendations for future research 

 

• As the cross-sectional design used in this study might not have captured changes in 

the population characteristics over time, a longitudinal study or time-series design, 
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therefore, could be conducted in the future to triangulate this study’s results with and 

gain a more comprehensive understanding of the diabetic peripheral neuropathy 

symptoms and its effect on quality of life over a longer time. 

• Due to the results that show that the sample of this study was homogenous, for 

example, all the respondents had no limb amputation, future research is, therefore, 

recommended to draw on a larger heterogenous sample to increase the 

generalisability of the results. 

• This study proved that large fibre, autonomic, and small fibre decrease the physical, 

psychological, social, and environmental quality of life domains as affirmed by 

multiple linear regression analysis. Therefore, qualitative follow-up studies can be 

done for an in-depth exploration of how and why diabetic peripheral neuropathy 

affects their physical, psychological, social, and environment domain of quality of life.  

 

5.7 CONTRIBUTIONS OF THE STUDY 

 

This study is the first quantitative study of its kind, measuring the effect of diabetic 

peripheral neuropathy on quality of life, in South Africa and contributed to the body of 

knowledge. The empirical evidence indicates that the quality of life of persons with 

diabetic peripheral neuropathy attending public podiatry clinics in the Ekurhuleni District 

is affected by diabetic peripheral neuropathy. This evidence can be used by health care 

professionals, for example podiatrists, physicians, psychiatrists, and primary health care 

nurses to tailor their treatment of persons with diabetic peripheral neuropathy towards a 

holistic, targeted approach. Furthermore, the study emphasised need for and importance 

of intersectoral collaboration for community-based or public campaigns to support the 

person with diabetic peripheral neuropathy at home. There is a need for improvement of 

counselors, psychologists, sexologists and others for the holistic management of persons 

with diabetic peripheral neuropathy. This tailored, multidisciplinary and intersectoral 

approach can lead to more holistic and person-centred care, integrating physical, 

psychological, and social care components and inform public health policy where 

resources should be focussed. The incidence of diabetes mellitus and associated diabetic 

peripheral neuropathy is a growing public health concern. Therefore, holistic 

multidisciplinary and focused interventions can improve the physical, psychological, 

social, and environmental well-being of a large proportion of the population in South Africa 

and Africa, contributing to the Sustainable Developmental Goal three- good health and 

well-being for all. 
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This study highlights the areas that should be focussed on to achieve the desired quality 

of life for the specific population group and can raise awareness among health care 

providers about the importance of considering the quality of life in patient care. This can 

lead to better training for health care professionals in addressing the needs of patients 

with diabetic peripheral neuropathy, ultimately improving patient outcomes. Also, the 

study also informs future studies about areas for targeted interventions and transparently 

reported the methods that can be repeated in various contexts, extending a focus on 

improving the public’s health. 

 

5.8 CONCLUSION 

 

Insight from this study regarding the effects of diabetic peripheral neuropathy on quality 

of life can assist with finding better ways of management and self-management and to 

prevent further complications resulting from the condition. When people support others in 

realising their fullest potential and a good quality of life, they not only enhance the 

individual’s wellbeing but also contribute to the collective progress of humanity.  
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ANNEXURE B: Letter seeking consent from Department of Health: Ekurhuleni 
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Request for permission to conduct research at Ekurhuleni District Department of Health 
 
“THE EFFECT OF DIABETIC PERIPHERAL NEUROPATHY ON QUALITY OF LIFE AMONG 
PERSONS ATTENDING PODIATRY CLINICS IN EKURHULENI DISTRICT” 
 
26 April 2021 
TO: The Ekurhuleni Health District Research Ethics Committee  
40 Catlin Street Germiston 
1401 
0118761700  
 
Dear Ethics Committee members 
 
I, Avhashoni Granny Mafhege am doing research under the supervision of Mrs Geertien Christelle 
Boersema, a lecturer in the Department of Health Studies towards a degree in Master of Public 
Health, at the University of South Africa. We are inviting you to participate in a study entitled THE 
EFFECT OF DIABETIC PERIPHERAL NEUROPATHY ON QUALITY OF LIFE AMONG 
PERSONS ATTENDING PODIATRY CLINICS IN EKURHULENI DISTRICT. 
 
The aim of the study is to assess the relationships between Diabetic Peripheral Neuropathy (DPN) 
and quality of life of persons living with diabetic peripheral neuropathy. 
 
Your company has been selected because the researcher is interested in conducting study with 
persons with DPN whose ages are between 18 - 60 years, attending podiatry clinics at Kwathema 
CHC and Nokuthela Ngwenya CHC, in Ekurhuleni district. The study will entail a telephonic 
interview which the researcher who will be using a structured questionnaire asking the 
respondents the structured questions which may take the duration of 30-40 minutes. The 
telephonic interviews will not be conducted during consultations. 
 
The benefits of this study are that the findings will be made available to the podiatry clinics in which 
the study will be conducted, and the recommendations of the study can be incorporated in the 
intervention guidelines for managing persons with DPN. 
 
Potential risks are that the respondents may experience minor inconvenience associated with the 
frustrations of living with DPN and the time the interview will take. In case these happen, the 
researcher will arrange for counselling for respondents with the psychologist or the social worker. 
 
Feedback procedure will entail that findings will be accessible for the respondents after completion 
of the study and immediately when the results are released by the examiners and through 
contacting the researcher. For more information you can contact Mrs Christelle Boersema via e-
mail: eboergc@unisa.ac.za. 
 
Yours sincerely 

 
 
Avhashoni Granny Mafhege 
PRINCIPAL RESEARCHER 
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ANNEXURE D: Participant information sheet 

 

REQUEST TO PARTICIPATE IN THE STUDY 

 

Ethics clearance reference number:48295086_CREC_CHS_2021 

 

Research permission reference number (if applicable): NHRD NO: GP 202105011 

 

2021-04-26 

 

Title: THE EFFECT OF DIABETIC PERIPHERAL NEUROPATHY ON QUALITY OF LIFE 

AMONG PERSONS ATTENDING PODIATRY CLINICS IN EKURHULENI DISTRICT 

 

Dear Prospective Participant 

 

My name is Avhashoni Granny Mafhege, and I am doing research under the supervision of Mrs 

Geertien Christelle Boersema, a lecturer in the Department of Health Studies towards a master’s 

degree in public health at the University of South Africa. We are inviting you to participate in a 

study entitled THE EFFECT OF DIABETIC PERIPHERAL NEUROPATHY ON QUALITY OF LIFE 

AMONG PERSONS ATTENDING PODIATRY CLINICS IN EKURHULENI DISTRICT. 

 

WHAT IS THE PURPOSE OF THE STUDY? 

 

I am conducting this research to find out the relationships between Diabetic Peripheral Neuropathy 

and quality of life of persons living with Diabetic Peripheral Neuropathy.  

 

Diabetic Peripheral Neuropathy is a condition which causes certain symptoms such as pain and 

abnormal sensations in the legs, feet, arms and/or hands because of damage to the nerves of 

persons with diabetes mellitus. A podiatrist or qualified health care practitioner makes the 

diagnosis of Diabetic Peripheral Neuropathy.  

 

Quality of life is a person’s perception of their position in life in relation to their expectations and 

concerns.  

 

WHY AM I BEING INVITED TO PARTICIPATE? 

 

The researcher is interested in conducting the study of persons with diabetic peripheral who are 

between the ages between 18 - 60 years old attending podiatry clinics in Ekurhuleni district. 

Therefore, the researcher requested the podiatrists to give the information leaflets regarding the 

study to the persons attending the clinic to read. The researcher also asked the podiatrists to 

obtain permission from the patients who meet the inclusion criteria and who are willing to 

participate in the study to give their phone numbers to the researcher so that they can be contacted 

for signing of consent form and arrangement of interview date. The researcher will include the 

entire population who meet the requirements to participate in the study (i.e., persons with Diabetic 

Peripheral Neuropathy for six months and more, between 18 and 60 years of age and who are 

legally competent to give consent to participate in the study). 
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WHAT IS THE NATURE OF MY PARTICIPATION IN THIS   STUDY? 

 

The study involves a telephonic structured interview. The types of questions which will be asked 

include demographic questions, health in relation to diabetic peripheral neuropathy, existing 

complications, and the quality of life questions and will be the structured questions documented in 

a questionnaire. The expected duration of the time needed to complete the telephone interview 

will be 30 to 40 minutes. 

 

CAN I WITHDRAW FROM THIS STUDY EVEN AFTER HAVING AGREED TO PARTICIPATE? 

 

Participation in this study is voluntary and there is no penalty or loss of benefit for non-participation. 

You are under no obligation to consent to participation and if you decide not to participate in the 

study you will not be jeopardised in any way. If you do decide to take part, you will be given this 

information sheet to keep and be asked to sign a written consent form. You are free to withdraw 

at any time and without giving a reason. 

 

WHAT ARE THE POTENTIAL BENEFITS OF TAKING PART IN THIS STUDY? 

 

The researcher will make the findings of the study available to the podiatry clinics in which the 

study will be conducted. The podiatrists can incorporate the researcher’s recommendations into 

their intervention guidelines for managing persons with DPN. The inclusion of knowledge of 

diminished QoL in persons with DPN as indicators in health care policies may benefit the whole 

society and make crucial difference in public health. 

 

ARE THERE ANY NEGATIVE CONSEQUENCES FOR ME IF I PARTICIPATE IN THE 

RESEARCH PROJECT? 

 

The possible risks are minimal in such a way that the respondents may experience some 

emotional discomforts or inconvenience associated with the frustrations of living with DPN and the 

time the interview will take. In case the respondents experience some emotional discomfort, they 

will be offered an opportunity to be referred to the clinical psychologist or social worker, free of 

charge.  

 

WILL THE INFORMATION THAT I CONVEY TO THE RESEARCHER AND MY IDENTITY BE 

KEPT CONFIDENTIAL? 

 

All information that you will provide in this study will be treated as private and confidential. Your 

name will not be recorded anywhere and no one, apart from the researcher and identified 

members of the research team (including the supervisors the statistician and members of the 

Research Ethics Committee, will know about your involvement in this research. Your answers will 

be given a code, or a pseudonym and you will be referred to in this way in the data, any 

publications, or other research reporting methods such as conference proceedings. 

 

Only the researcher, the supervisors and the statistician will have access to the data and these 

individuals will maintain confidentiality by signing a confidentiality agreement. Your answers may 

be reviewed by people responsible for making sure that research is done properly, including the 

supervisors, statistician, and members of the Research Ethics Review Committee. Otherwise, 

records that identify you will be available only to people working on the study, unless you give 

permission for other people to see the records. 
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Your anonymous data may be used for other purposes, such as a research report, journal articles 

and/or conference proceedings. A report of the study may be submitted for publication, but 

individual respondent will not be identifiable in such a report. 

 

HOW WILL THE RESEARCHER(S) PROTECT THE SECURITY OF DATA? 

 

Hard copies of your answers will be stored by the researcher for a minimum period of five years 

in a locked cupboard/filing cabinet in the researcher’s office for future research or academic 

purposes; electronic information will be stored on a password protected computer. Future use of 

the stored data will be subject to further Research Ethics Review and approval if applicable. Hard 

copies will be shredded, and electronic copies will be permanently deleted from the hard drive of 

the computer using a relevant software programme. 

 

WILL I RECEIVE PAYMENT OR ANY INCENTIVES FOR PARTICIPATING IN THIS STUDY? 

 

There will be no incentives and you will not be compensated for participating in this study. 

 

HAS THE STUDY RECEIVED ETHICS APPROVAL? 

 

This study has received written approval from the College of Human Sciences Research Ethics 

Review Committee, Unisa. A copy of the approval letter  can be obtained from the researcher if 

you wish. 

 

HOW WILL I BE INFORMED OF THE FINDINGS/RESULTS OF THE RESEARCH? 

 

If you would like to be informed of the final research findings, please contact Avhashoni Granny 

Mafhege on 0762344767/0685358071 or 48295086@mylife.unisa.ac.za. The findings are 

accessible for the respondent after completion of the study and immediately after they are released 

by the examiners. 

 

Should you require any further information or want to contact the researcher about any aspect of 

this study, please contact Avhashoni Granny Mafhege here, 48295086@mylife.unisa.ac.za, 

0762344767/0685358071. 

 

Should you have concerns about the way in which the research has been conducted, you may 

contact Mrs Geertien Christelle Boersema here, eboergc@unisa.ac.za. Contact the research 

ethics chairperson of the CREC, and contact details here, CREC@unisa.ac.za, if you have any 

ethical concerns. 

 

Thank you for taking time to read this information sheet. If you are willing to participate in this 

study, kindly complete the consent form below. 

 

Kind regards 

 
Avhashoni Granny Mafhege 

RESEARCHER 

mailto:eboergc@unisa.ac.za
mailto:CREC@unisa.ac.za
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ANNEXURE E: Consent to participate in a study 

 

CONSENT TO PARTICIPATE IN THE STUDY 

 

I, __________________ (participant’s name), confirm that the person asking my consent to take 

part in this research has told me about the nature, procedure, potential benefits, and anticipated 

inconvenience of participation.  

 

I have read (or had explained to me) and understood the study as explained in the information 

sheet.  

 

I have had sufficient opportunity to ask questions and am prepared to participate in the study.  

 

I understand that my participation is voluntary and that I am free to withdraw at any time without 

penalty (if applicable).  

 

I am aware that the findings of this study will be processed into a research report, journal 

publications and/or conference proceedings, but that my participation will be kept confidential 

unless otherwise specified.  

 

I agree to the recording of the telephonic structured interview.  

 

I have received a signed copy of the informed consent agreement.  

 

Participant’s name and surname ______________________ (please print) 

 

Participant’s signature ___________________ Date _________________ 

 

Researcher’s name and surname: Avhashoni Granny Mafhege  

 

Researcher’s signature ___________________ Date _________________ 
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ANNEXURE F: Questionnaire 
 

Date of interview Clinic Initials Date of birth No 

     

 

This respondent’s diagnosis of diabetic peripheral neuropathy and the absence of all 

other causes of diabetic peripheral neuropathy was confirmed with the podiatrist on this 

date: ______________________  

 

Podiatrist signature: ___________________________________ 

 

The researcher appreciates your time to participate in the study and completing the 

questionnaire on the effects of diabetic peripheral neuropathy on quality of life. 

 

Guide to answering questions 

 

You will be expected to answer the questions during a telephonic interview. The 

interview will be conducted by the researcher and will be structured in other words ‒ 

the researcher will ask the questions exactly as it is in this questionnaire- the same 

content and sequence. The researcher will indicate the answer options you can choose 

from for each question.  

 

Section A includes demographic questions and questions related to your diabetes 

mellitus diagnosis, medication use and habits.  

 

Section B consists of more specific questions related to your diabetic peripheral 

neuropathy (nerve damage/nerve injury problems or symptoms and your quality of life).  

 

Section C consists of questions related to your quality of life. 

 

The questionnaire consists of 67 questions and will take approximately   30minutes. 

 

Please answer the questions freely and honestly. 

 

You are welcome to ask me to repeat the question if you do not understand. 
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SECTION A: Demographic information and disease characteristics  
 

No Question Response 

1 What is your gender? Please specify. 
 ________________________ 

 

2 Which age group do you belong to?/How old are you? 
1. 18-34 years 
2. 35-49 years 
3. 50-60 years 

 

3 What is your highest level of education? 
1. None 
2. Primary school (completed grade 7/standard 5) 
3. Completed Grade 10/standard 8  
4. Secondary school (completed matric) 
5. Tertiary (college or university diploma or degree)  
6. Post graduate degree (master’s or doctorate) 

 

4 What is your marital status? 
1. Single  
2. Married 
3. Living as married 
4. Separated 
5. Divorced 
6. Widowed  

 

5 When were you diagnosed with diabetes mellitus? Please specify a 
year and a month__________________ 

 

6 Do you know with which type of diabetes mellitus you were diagnosed?  
1. Not sure 
2. Type 1 
3. Type 2 

 

7 Have you had your limb amputated (removed)? 
1. Yes 
2. No 

 
If yes, please specify when and which limb_______ 

 

8 Have you had a wound or sore in your foot before? 
1. Yes  
2. No 

 
Please specify when (your response can include a current wound in 
your foot _______ 

 

9  Have you and your family/people close to you been told that you have 
diabetic peripheral neuropathy (nerve damage or nerve injury 
problems/symptoms?  

1. Yes 
2. No  

 

10 When were you diagnosed with diabetic peripheral neuropathy?  
Please specify a year and a month _______ 

 

11 How many medications are you using for the diabetes mellitus?  
1. One medication  
2. 2 to 5 medications 
3. 6 to 8 medications 
4. More than 8 medications 
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SECTION B: Diabetic peripheral neuropathy symptoms 
 
Sub-section 1: General symptoms 
 
Have you had any of the following symptoms in the past four weeks? Please check all that 
apply. 

No  General symptoms Feet Legs Hands Arms None 

17 Because of diabetic peripheral 
neuropathy, do you have 
numbness?  

     

18 Because of diabetic 
peripheral neuropathy, do 
you have tingling, pins, and 
needles? 

     

19 Because of diabetic peripheral 
neuropathy, do you have 
electric shocks?  

     

20 Because of diabetic peripheral 
neuropathy, do you have 
superficial pain (pain on the 
skin)? 

     

12 How many medications are you using for pain due to nerve 
damage/nerve injury problems/symptoms?  

1. One medication 
2. 2 to 5 medications 
3. More than 5 medications 

 

13 What is your employment status?  
1. Unemployed  
2. Full-time employed 
3. Part-time employed 
4. Self-employed  

 

14 Do you consume or drink alcohol? 
1. Yes (specify number of drinks per week __________) 
2. No 

 

15 Do you smoke cigarette? 
1. No 
2. Yes (specify number per day: __________________): 
 

2.1 One to 3 cigarettes per day  
2.2 4 to 5 cigarettes per day 
2.3 6 to 10 cigarettes per day 
2.4 More than 10 cigarettes per day 

 

16 Are you currently ill?  
1. No 
2. Yes 

 
If something is wrong with your health, what do you think it is? ---
illness/problem? 
 

_________________________________________________________ 
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21 Because of diabetic peripheral 
neuropathy, do you have deep 
pain (aching pain, deep 
inside)? 

     

22 Because of diabetic peripheral 
neuropathy, do you have 
weakness? 

     

 
Sub-section 2: Large fibre/physical functioning 
 
Have you had any of the following in the past four weeks? If yes, please indicate whether 
not a problem, a very mild problem, mild problem, moderate problem, or severe problem.  

No 
Large fibre/physical 
functioning 

Not a 
problem 

 
 
0 

Very 
mild 

problem 
 
1 

Mild 
problem 

 
 
2 

Moderate 
problem 

 
 

3 

Severe 
problem 

 
 
4 

Total 
Score 

23 Did diabetic 
peripheral neuropathy 
pain keep you 
awake at night? 

      

24 Because diabetic 
peripheral 
neuropathy, did 
symptoms keep you 
from usual 
activities? 

      

25 Because of diabetic 
peripheral 
neuropathy, did you 
cut down time spent 
on work or to other 
activities? 

      

26 Because of diabetic 
peripheral 
neuropathy, did you 
accomplished less 
than you would 
have like to? 

      

27 Because of diabetic 
peripheral 
neuropathy, were 
you limited in the 
kind of 
work/activities you 
could perform? 

      

28 Because of diabetic 
peripheral 
neuropathy, did you 
have difficulty 
performing work or 
other activities? 

      

29 Did pain, related to 
diabetic peripheral 
neuropathy interfere 
with normal work? 
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30 Because of diabetic 
peripheral 
neuropathy, did 
weakness/shakiness 
interfere with your 
normal work? 

      

 
 
Sub-section 3: Autonomic symptoms 
 
Have you had any of the following in the past four weeks? If yes please indicate whether not 
a problem, very mild problem, mild problem, moderate problem, or severe problem. 

No 
Autonomic 
symptoms 

Not a 
problem 

 
 

0 

Very 
mild 

problem 
 

1 

Mild 
problem 

 
 

2 

Moderate 
problem 

 
 

3 

Severe 
problem 

 
 

4 

Total 
score 

31 Because of 
diabetic peripheral 
neuropathy, did 
you have 
vomiting after 
meals (not 
because of flu or 
other illness)? 

      

32 Because of 
diabetic peripheral 
neuropathy, did 
you have 
diarrhoea and or 
loss of bowel 
control (not 
because of other 
illness as far as 
you know)? 

      

33 Because of 
diabetic peripheral 
neuropathy, did 
you have 
involuntary 
urination when 
laughing or 
coughing (not 
because of other 
illness)? 

      

34 Because of 
diabetic peripheral 
neuropathy, did 
you have 
fainting/dizziness 
when you stood 
up (not because 
of other illness)? 
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Sub-section 4: Small fibre symptoms 
 
Have you ever had these in the past four weeks? If yes, please indicate whether not a problem, 
very mild problem, mild problem, moderate problem, or severe problem. 

No 
Large 

fibre/physical 
functioning 

Not a 
problem 

 
 

0 

Very 
mild 

problem 
 

1 

Mild 
problem 

 
 

2 

Moderate 
problem 

 
 

3 

Severe 
problem 

 
 

4 

Total 
score 

35 Because of the 
diabetic 
peripheral 
neuropathy, 
have you 
experienced 
unusual 
sensations? 
(For example: 
numbness, 
burning pain, 
tingling, 
electric 
shocks, pins 
and needles in 
feet hands, 
legs, or arms.) 

      

36 Because of the 
diabetic 
peripheral 
neuropathy, 
have you 
burned/injured 
yourself and 
couldn’t feel 
it? 

      

37 Because of the 
diabetic 
peripheral 
neuropathy, 
were you 
unable to feel 
your feet 
while 
walking?  

      

38 Because of the 
diabetic 
peripheral 
neuropathy, 
were you 
unable to feel 
hot/cold with 
your hands?  

      

39 Because of the 
diabetic 
peripheral 
neuropathy, 
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were you 
unable to feel 
hot/cold water 
with your 
feet? 

40 Because of the 
diabetic 
peripheral 
neuropathy, 
did your 
general health 
change 
compared to 3 
months ago? 

      

 
 

SECTION C: Quality of Life (WHO-BREF) 
 
The following questions ask about how you perceive your current situation in life. 

No 
Current situation 
in life 

Very 
poor 

 
 

1 

Poor 
 
 
 

2 

Neither 
poor nor 

good 
 

3 

Good 
 
 
 

4 

Very 
good 

 
 

5 

Total 
score 

41 Given the effects 
of diabetic 
peripheral 
neuropathy on 
your daily life, how 
would you rate 
the quality of 
your life? 

      

42 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
well are you able 
to move/walk 
around? 

      

 
 
 
 
 
 
 
 
 
 
The following questions ask you to say how good or satisfied you have felt with various aspects 
of your life over the last four weeks. 

No Various aspects 

Very 
dissatisfied 

 
 
 

Dissatisfied 
 
 
 
 

Neither 
satisfied 

nor 
dissatisfied 

 

Satisfied 
 
 
 
 

Very 
satisfied 

 
 
 

Total 
score 
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1 2 3 4 5 

 3 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with your health? 

      

44 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with your 
capacity for 
work? 

      

45 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with your body 
image? 

      

46 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with your 
personal 
relationships? 

      

47 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with 
your sex life? 

      

48 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with the support 
you get from your 
friends? 

      

49 Give the effects of 
diabetic peripheral 
neuropathy, how 
satisfied are you 
with the 
conditions of 
your living place? 
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50 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied 
are you with your 
access to health 
services? 

      

51 Given the effects 
of diabetic 
peripheral 
neuropathy, how 
satisfied are you 
with your 
transport? 

      

52 How satisfied are 
you with your 
sleep given the 
effects of diabetic 
peripheral 
neuropathy?  

      

   
The following questions ask about to what extent you perceive your health, comfort, and ability 
to participate in or enjoy life events in the last four weeks. 

No 

Perceive your health, 
comfort, and ability 
to participate in or 
enjoy life events 

Not at all 
 
 
 

1 

A little 
 
 
 

2 

A 
moderate 
amount 

 
3 

Very 
much 

 
 

4 

An extreme 
amount 

 
 

5 

Total 
score 

53 To what extent do you 
feel that physical 
pain related to the 
diabetic peripheral 
neuropathy, prevents 
you from doing what 
you need to do? 

      

54 How much do you 
need any medical 
treatment for 
diabetic peripheral 
neuropathy 
symptoms to function 
in your daily life? 

      

55 How much do you 
enjoy life even though 
you have diabetic 
peripheral 
neuropathy? 

      

56 To what extent do 
you feel your life is 
meaningful or your 
life has a purpose 
despite having 
diabetic peripheral 
neuropathy? 
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57 Given the effects of 
diabetic peripheral 
neuropathy, how well 
are you able to 
concentrate? 

      

58 Given the effects of 
diabetic peripheral 
neuropathy, how 
safe do you feel in 
your daily life? 

      

59 How healthy do you 
perceive your  
physical environment 
to support you with the 
management of diabetic 
peripheral neuropathy? 

      

 
 
The following questions ask about how you experience or were you able to do certain things in 
the last four weeks. 

No Certain things 

Not at 
all 

 
 

1 

A little 
 
 
 

2 

Moderately 
 
 
 

3 

Mostly 
 
 
 

4 

Completely 
 
 
 

5 

Total 
Score 

60 Given the effects of 
diabetic peripheral 
neuropathy, do you 
have enough energy 
for everyday life? 

      

61 Given the effects of 
diabetic peripheral 
neuropathy, are you 
able to accept your 
bodily appearance? 

      

62  Do you have enough 
money to take care of 
your needs that arise 
because of diabetic 
peripheral 
neuropathy? 

      

63 How available to you 
is the information 
that you need to 
manage your day-to-
day life with diabetic 
peripheral 
neuropathy? 

      

64 To what extent does 
the symptoms of 
diabetic peripheral 
affect the 
opportunity for 
leisure activities? 
For example, going 
out with friends  
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65 Given effects of 
diabetic peripheral 
neuropathy, are you 
able to perform your 
daily living 
activities? 

      

65.1 Given the effects of 
diabetic peripheral 
neuropathy, are you 
able to do fine finger 
movements? 

      

65.2 Given the effects of 
diabetic peripheral 
neuropathy, are you 
able to bath/shower? 

      

65.3 Given the effects of 
diabetic peripheral 
neuropathy, are you 
able to dress? 

      

65.4 Given the effects of 
diabetic peripheral 
neuropathy, are you 
able to get on/off 
toilet? 

      

65.5 Given the effects of 
diabetic peripheral 
neuropathy, are you 
able to use eating 
utensils? 

      

 
The following question refers to how often you felt or experienced certain things in the 
last four weeks. 

No 
How often you felt or 
experienced certain 
things 

Never 
 
 

1 

Seldom 
 
 

2 

Quite 
often 
 

3 

Very 
often 
 

4 

Always 
 
 

5 

Total 
Score 

66 Given the effects of 
diabetic peripheral 
neuropathy, how often 
do you have negative 
feelings such as a blue 
mood, despair, anxiety 
or depression? 

      

 
 
 
 
 
 
67. Can you please briefly elaborate on the answers you provided in this section the main 
effects that diabetic peripheral neuropathy has on your life. 
 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 
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__________________________________________________________________________ 
 
 

Thank you 
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ANNEXURE G: Statistician letters 

 

 

 



 

 
163 
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ANNEXURE H: Reliability tests  

  

 

  

ANNEXURE H 

 

Reliability test for sub-section 2: Large fibre symptoms 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.961 .965 8 

  

 

Inter-Item Correlation Matrix 

 

Q23 Did 

diabetic 

peripheral 

neuropathy 

pain keep you 

awake at 

night? 

Q24 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with the 

support 

you get 

from 

your 

friends?  

Q25 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you cut 

down 

time 

spent on 

work or 

to other 

activities

?  

Q26 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you 

accompli

shed 

less than 

you 

would 

have like 

to?  

Q27 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, were 

you 

limited in 

the kind 

of   

work/acti

vities 

you 

could 

perform?  

Q28 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you have 

difficulty 

performi

ng work 

or other 

activities

?  

Q23 Did diabetic 

peripheral neuropathy 

pain keep you awake at 

night? 

1.000 .626 .549 .540 .567 .616 

Q24 Given the effects of 

diabetic peripheral 

neuropathy, how 

satisfied are you with 

the support you get 

from your friends?  

.626 1.000 .902 .861 .915 .920 
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ANNEXURE I 

 

Reliability test for Sub-section 2: Autonomic symptoms 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.583 .617 4 

  

 

 

Inter-Item Correlation Matrix 

 

Q31 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you have 

vomiting 

after 

meals 

(not 

because 

of flu or 

other 

illness)?  

Q32 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you have 

diarrhoe

a and or 

loss of 

bowel 

control 

(not 

because 

of other 

illness 

as far as 

you 

know)?  

Q33 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you have 

involunt

ary 

urination 

when 

laughing 

or 

coughin

g (not 

because 

of other 

illness)?  

Q34 

Because 

of 

diabetic 

periphera

l 

neuropat

hy, did 

you have 

fainting/

dizzines

s when 

you 

stood up 

(not 

because 

of other 

illness)?  

Q31 

Becau

se of 

diabeti

c 

periph

1.000 .316 .356 .129 
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ANNEXURE J 

 

Sub-section 4: Small fibre symptoms (Items Q35 to Q40) 

  

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.884 .889 6 

 

 

 

 

Inter-Item Correlation Matrix 

 

 

 

 

 

 

 

Q35 

Because 

of the 

diabetic 

peripheral 

neuropath

y, have 

you 

experienc

ed 

unusual 

sensation

s? 

(For 

example: 

numbne

 

 

 

 

 

 

 

 

 

Q36 

Because 

of the 

diabetic 

periphera

l 

neuropat

hy, have 

you 

burned 

/injured 

yourself 

and 

couldn’t 

feel it? 

 

 

 

 

 

 

 

 

 

Q37 

Because 

of the 

diabetic 

periphera

l 

neuropat

hy, were 

you 

unable 

to feel 

your feet 

while 

walking?  

 

 

 

 

 

 

 

 

 

Q38 

Because 

of the 

diabetic 

periphera

l 

neuropat

hy, were 

you 

unable 

to feel 

hot/cold 

with 

your 

hands?  

 

 

 

 

 

 

 

 

 

Q39 

Because 

of the 

diabetic 

periphera

l 

neuropat

hy, were 

you 

unable 

to feel 

hot/cold 

water 

with 

your 

feet? 

Q40 

Because 

of the 

diabetic 

peripheral 

neuropath

y, did 

your 

general 

health 

change 

compare

d to 3 

months 

ago?  
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ANNEXURE K 

 

Reliability test for Domain 1: Physical domain 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.757 .784 7 

 

Inter-Item Correlation Matrix 

 

Q42 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

well are 

you able 

to 

move/wa

lk 

around?  

Q44 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with 

your 

capacity 

for 

work?  

Q52 How 

satisfied 

are you 

with 

your 

sleep 

given the 

effects of 

diabetic 

periphera

l 

neuropat

hy?  

New_Q53 

To what 

extent do 

you feel 

that 

physical 

pain 

related to 

the 

diabetic 

peripher

al 

neuropat

hy, 

prevents 

you from 

doing 

what you 

need to 

do?   

New Q54 

How 

much do 

you need 

any 

medical 

treatmen

t for 

diabetic 

peripher

al 

neuropat

hy 

symptom

s to 

function 

in your 

daily life? 

Q60 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, do 

you have 

enough 

energy 

for 

everyday 

life?  

Q65 

Given 

effects of 

diabetic 

periphera

l 

neuropat

hy, are 

you able 

to 

perform 

your 

daily 

living 

activities

?  

Q42 

Given the 

effects of 

diabetic 

peripheral 

neuropath

y, how 

well are 

you able 

to 

1.000 .398 .100 .593 .616 .524 .068 
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ANNEXURE L 

Reliability test for domain 2: Psychological domain 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.864 .869 6 

 

Inter-Item Correlation Matrix 

 

Q45 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with 

your 

body 

image?  

Q55 

How 

much do 

you 

enjoy 

life even 

though 

you have 

diabetic 

peripher

al 

neuropat

hy? 

  

Q56 To 

what 

extent 

do you 

feel your 

life is 

meaning

ful or 

your life 

has a 

purpose 

despite 

having 

diabetes 

periphera

l 

neuropat

hy?  

Q57 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

well are 

you able 

to 

concentr

ate?  

Q61 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, are 

you able 

to accept 

your 

bodily 

appearan

ce?  

Q66_Reverse

Coded Given 

the effects of 

diabetic 

peripheral 

neuropathy, 

how often do 

you have 

negative 

feelings such 

as a blue 

mood, 

despair, 

anxiety or 

depression?  

Q45 Given the 

effects of diabetic 

peripheral 

neuropathy, how 

satisfied are you 

with your body 

image?  

1.000 .451 .467 .475 .678 .366 

Q55 How much 

do you enjoy life 

even though you 

have diabetic 

peripheral 

neuropathy? 

.451 1.000 .660 .574 .595 .413 
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ANNEXURE M 

 

The reliability test for domain 3: Social domain 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.363 .358 3 

 

Inter-Item Correlation Matrix 

 

  Q46 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with 

your 

personal 

relations

hips?   

Q47 

Given 

the 

effects 

of 

diabetic 

peripher

al 

neuropa

thy, 

how 

satisfie

d are 

you 

with 

your sex 

life?  

Q48 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with the 

support 

you get 

from 

your 

friends?  

Q46 

Given 

the 

effects 

of 

diabeti

c 

periph

eral 

neuro

pathy, 

how 

satisfi

1.000 .122 .474 
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ANNEXURE O 

 

Reliability test for Domain 4: Environment 

 

Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items N of Items 

.835 .857 8 

 

Inter-Item Correlation Matrix 

 

Q49 Give 

the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with the 

conditio

ns of 

your 

living 

place?  

Q50 

Given 

the 

effects 

of 

diabetic 

peripher

al 

neuropa

thy, 

how 

satisfie

d 

are you 

with 

your 

access 

to health 

services

?  

Q51 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

satisfied 

are you 

with 

your 

transport

?  

Q58 

Given the 

effects of 

diabetic 

periphera

l 

neuropat

hy, how 

safe do 

you feel 

in your 

daily 

life?  

Q59 How 

healthy 

do you 

perceive 

your  

physical 

environ

ment to 

support 

you with 

the 

manage

ment of 

diabetes 

periphera

l 

neuropat

hy?   

Q62 Do 

you have 

enough 

money to 

take care 

of your 

needs 

that arise 

because 

of 

diabetic 

periphera

l 

neuropat

hy?  

Q63 How 

available 

to you is 

the 

informati

on that 

you need 

to 

manage 

your 

day-to-

day life 

with 

diabetic 

periphera

l 

neuropat

hy?  

Q49 Give the 

effects of diabetic 

peripheral 

neuropathy, how 

satisfied are you 

with the 

conditions of 

your living place?  

1.000 .651 .713 .360 .574 .455 .459 

Q50 Given the 

effects of diabetic 
.651 1.000 .595 .261 .444 .417 .539 
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ANNEXURE I: List of narrative responses per respondent 

 

“Burning feet occurring at night make me wake up in the middle of the night.” (R01) 

 

“My performance in most daily activities has decreased in a such a way that I also think of taking 

early retirement.” (R02) 

 

“Involuntary urination makes me feel uncomfortable when I am with other people.” (R03) 

 

“I cannot sleep at night due to burning feet which occurs at night.” (R04) 

 

“Sexual dysfunction is what disturbs me the most as it is causing tension at home.” (R05) 

 

“I used to go out with friend and socialize, like going on trips but now I am no longer doing that 

due to the symptoms I experience.” (R06) 

 

“I was discharged from work due to poor performance and high absenteeism rate because of 

painful feet.” (R07) 

 

“My personal relationships are affected even at home as I am always complaining of painful feet.” 

(R08) 

 

“The symptoms affect my personal life as I have loss of interest in various activities.” (R09) 

 

“Burning feet at night and involuntary urination make me feel depressed sometimes.” (R10) 

 

“Painful feet make my life so miserable.” (R11) 

 

“My performance at work has decreased as compared to before I was diagnosed with diabetic 

peripheral neuropathy.” (R12) 

 

“Physical pain makes me feel like I am too dependent on other people, as there are some activities 

which I can't perform like cleaning the house.” (R13) 

 

“Painful legs sometimes makes me not perform my daily duties well.” (R14) 

 

“Due to pain, I feel helpless because I need assistance in most of the things that I have to do in 

everyday life.” (R15) 
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“My sexual performance has decreased due to poor erection.” (R16) 

 

“Burning feet and poor sexual performance affect me so much.” (R17) 

 

“Pain and fatigue make me unproductive at work.” (R18) 

 

“I have problem with sleep due to pain in my feet which occurs at night.” (R19) 

 

“Pain in my feet makes my life to be difficult and unable to perform some activities, like going to 

fetch firewood as I am staying in a shack where there is no electricity.” (R20) 

 

“Pain caused by diabetic peripheral neuropathy makes me feel helpless and depressed.” (R21) 

 

“Difficulty in lifting heavy objects and tiredness caused by painful feet.” (R22) 

 

“During the day I spend most of the time sleeping because I always wake up at midnight due to 

painful, burning feet.” (R23) 

 

“Burning feet at night affects my sleep and my performance at my household activities due to 

fatigue.” (R24) 

 

“Most of the time, I feel depressed thinking that I do not perform some of the activities like before. 

I was told that I have diabetic peripheral neuropathy.” (R25) 

 

“Burning feet at night makes me not to sleep at night, as a result, my performance at work during 

the day is reduced.” (R26) 

 

“Sometimes I feel helpless because due to pain I am unable to perform daily duties which I used 

to do before, for example, cleaning the house and washing my clothes.” (R27) 

 

“Most of the time I am absent from work going to seek medical help.” (R28) 

 

“Burning feet at night disturbs my sleep.” (R29) 

 

“Sexual dysfunction due to poor erection makes me feel like I am not a man enough.” (R30) 

 

“Involuntary urination makes me feel uncomfortable and this lowers my self-esteem.” (R31) 
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“Diabetic peripheral neuropathy has affected me a lot, as I no longer have energy that I used to 

have before.” (R32) 

 

“I do not have energy to perform my daily work.” (R33) 

 

“Loss of sexual interest destroys my personal relationship.” (R34) 

 

“Burning pain and cold feet make me awake at night and reduces my strength to perform certain 

activities during the day.” (R35) 

 

“I am unproductive and always absent at work due to pain as I have to seek medical attention.” 

(R36) 

 

“I am always tired and slumbering at work as I do not sleep well at night due to painful feet.” (R37) 

 

“Disruptive sleep due to feet pain at night makes me tired during the day.” (R38) 

 

“Disruptive sleep at night due to burning feet affects me a lot.” (R39) 

 

“Loss of libido affects my personal relationship.” (R40) 

 

“I am always absent from work due to pain experienced in my feet.” (R41) 

 

“My social life is affected as I am no longer going out with friends like I used to do before.” (R42) 

 

“Burning, painful feet make me not sleep well at night.” (R43) 

 

“I stay in a shack where I have to go far and fetch water, hence, physical pain of the feet is a 

challenge.” (R44) 

 

“Clinic is not far from where I am staying but it is difficult to get there, as I have to take a taxi and 

spend money which I don't have.” (R45) 

 

“I feel helpless as I am unable to perform daily activities like washing my own clothes.” (R46) 

 

“The symptoms of diabetic peripheral neuropathy make me lack interest in sexual activity.” (R47) 
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“Pain and tiredness make me feel helpless.” (R48) 

 

“Involuntary urination affects my confidence.” (R49) 

 

“I do not have enough energy to perform my daily work as before.” (R50) 

 

“My social life is badly affected as I no longer have leisure time.” (R51) 

 

“I struggle to sleep at night.” (R52) 

 

“I feel like I will hurt myself as sometimes I can't feel that the water is hot or cold.” (R53) 

 

“I have difficulty in sleeping at night because of feet pain.” (R54) 

 

“Due to burning feet I can't sleep well at night.” (R55) 

 

“I experience poor erection which affects my sexual performance badly.” (R56) 

 

“My sexual performance is also affected.” (R57) 

 

“I have these burning feet that make me not to sleep well as it mostly occurs at night, and it affects 

my sleep.” (R58) 

 

“Pain in my feet affects my daily work.” (R59) 

 

“Painful feet affect my sleep.” (R60) 

 

“Painful feet affect my daily life so badly.” (R61) 

 

“My worries are painful, burning feet.” (R62) 

 

“I have problem with painful feet.” (R63) 

 

“I feel helpless because I can't do my daily work in the house because of painful feet.” (R64) 

 

“My concentration is highly affected.” (R65) 

 

“Painful feet at night affects my sleep.” (R66) 
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“Painful feet at night is a challenge to me.” (R67) 

 

“Painful feet affects me a lot.” (R68) 

 

“My physical health is much affected.” (R69) 

 

“Poor erection makes me feel like I am not complete.” (R70) 

 

“Erectile dysfunction is a biggest challenge for me.” (R71) 

 

“I do not sleep well at night due to pain on my feet.” (R72) 

 

“Painful feet affect my physical health.” (R73) 

 

“Painful feet which wakes me up at night.” (R74) 

 

“Painful feet affects my health.” (R75) 

 

“I can't perform other activities the way I used to do before” (R76) 

 

“My sex life is affected because I have weak erection” (R77) 

 

“I struggle to sleep at night because of pain in my feet.” (R78) 

 

“Burning feet at night and decreased sexual function affect my life so badly.” (R79) 

 

“Symptoms like painful, burning feet and lack of social interaction affect my life badly.” (R80) 

 

“Burning feet and tiredness affects my daily activities performance.” (R81) 

 

“Lack of interest in sexual activities and burning feet affects my personal relationships .” (R82) 

 

“Painful feet at night makes me not sleep enough at night and affects my daily performance.” 

(R83) 

 

“Inability to sleep at night affects my daily performance.” (R84)  
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ANNEXURE J: Letter of language editing 
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ANNEXURE K: Letter of technical editing 
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ANNEXURE L: Turnitin report 

 

 

 

 

 

 



 

 
179 

 


	btnOpenRubric: 


