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Abstract 

 

Background: Physical activity (PA) has a significant effect on well-being and should 

be an essential component of healthy living. An active lifestyle has been found to aid 

weight management and provide protection against chronic lifestyle diseases. 

Physical inactivity of white-collar office workers has been shown to decrease work 

productivity and increase work absenteeism. Consequently, academic staff may 

experience these effects due to physical inactivity. Despite the many international 

studies performed on the PA of white-collar office and administration workers, few 

studies have focussed on office workers in a South African setting. Moreover, 

studies investigating PA of academic staff in a South African setting are limited. This 

study therefore aimed to determine the PA patterns and aerobic fitness of academic 

staff at a university in South Africa (SA). 

 

Objectives: The objectives of this study were: to determine self-reported PA levels 

of academic staff using the IPAQ; to objectively measure PA patterns of academic 

staff using pedometers; to compare pedometer-measured data with self-reported 

data; to establish aerobic fitness through an aerobic fitness assessment; and to 

determine the association, if any, between the pedometer-measured steps and 

aerobic fitness. 

 

Method: A cross sectional study in a quantitative paradigm consisted of a 

descriptive component involving the completion of the IPAQ and 7-day pedometer 

wear. An experimental component in the form of an aerobic fitness assessment 

(Harvard Step Test) was performed and measurements including Physical Efficiency 

Index (PEI) percentage body fat (PBF), Body Mass Index (BMI) and waist-to-hip ratio 

were taken. This was administered to 61 full-time, non-contract academic staff 

members at the Durban University of Technology (DUT). IBM SPSS version 25.0 

was used to analyse the data. Continuous data was described using median and 

inter-quartile ranges overall and per group as the variables were not normally 

distributed. Non-parametric Kruskal-Wallis tests were used to compare medians 

across physical activity groups at a 0.05 level of significance. Where an overall 

significant result was obtained, Bonferroni-adjusted multiple comparison tests were 
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performed to identify the groups which differed. Relationships between continuous 

variables were assessed using Spearman’s rank correlation coefficient. 

 

Results: Key findings: 49.1% of participants were classified as being moderately 

active, 31.9% were classified as highly active and 19.0% were classified as low or 

physically inactive according to the IPAQ. Participants mostly engaged in moderate-

intensity physical activity (MPA) during the week (1800 MET minutes/week). The 

largest volume of PA was spent performing domestic and gardening/yard activities 

(1120 MET-minutes/week). A significant difference in self-reported fitness level was 

found across the PA classifications (p = 0.003), with the most significant differences 

observed between the high and low groups (p = 0.01) and moderate and high groups 

(p = 0.04). A trend was found which indicated that as PA measured with the IPAQ 

increased, so did all the median values of the pedometer measure data. 

 An overall significant difference between the PA groups (highly active, moderately 

active and low activity groups) in terms of average aerobic steps (p = 0.028) and 

average aerobic walking time (p = 0.033) was present. The majority of participants 

(62.3%) were classified as having a poor Physical Efficiency Index (PEI), followed by 

31.1% of participants having a low-average PEI and only 6.6% were found to have a 

high-average PEI. Strong negative correlations were found between PEI and 

Percentage body fat (PBF) (r = -0.369, p = 0.003). Another negative correlation was 

present between PEI and Body Mass Index (BMI) (r = -0.308, p = 0.016). A strong 

positive correlation was found between BMI and PBF (r = 0.789, p = < 0.001). BMI 

was negatively correlated with average daily steps (r = -0.296, p = 0.020), average 

daily aerobic steps (r = -0.244, p = 0.059) and average distance covered (r = -0.236, 

p = 0.067). Significant relationships were found between PEI and average 

kilocalories (r = 0.295, p = 0.021) as well as with average distance (r = 0.293, p = 

0.022). PBF was negatively correlated with average aerobic steps (r = -0.416, p = 

0.001), average aerobic walking time (r = -0.409, p = 0.001) and average daily steps 

(r = -0.380, p = 0.003). A trend was found where total PA MET-minutes/week 

increased from Groups A to B to C. There was a significant difference (p < 0.001) 

across the three participation groups regarding PA level where high activity was 

more likely to be present in Group C and low activity more likely to be present in 

Group A.  
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Conclusion: The results of this study revealed that almost half of the participants 

were at least moderately active according to self-reported data. This is higher than 

previous studies performed nationally and globally on office workers and healthcare 

workers. Despite this, most participants exhibited poor aerobic fitness when 

performing the aerobic fitness assessment and the pedometer data measurements 

were lower than previous studies conducted. The study therefore illustrates the need 

for academic staff members to improve their aerobic fitness as well as to improve 

their step count and aerobic walking time on a daily basis. Additionally, increasing 

daily step count and aerobic walking time will benefit the health of academic staff. 

This was seen with the strong negative correlations found between step counts and 

aerobic walking time with BMI and PBF as well as between PEI and PBF. By 

increasing step count and aerobic walking time, staff could potentially maintain a 

healthy BMI and PBF which could reduce risk of co-morbid pathologies. This would 

contribute to a healthy lifestyle which should be encouraged. Therefore, it is 

recommended that employers and management of tertiary institutions consider these 

findings and use them to implement worksite PA programmes in order to improve PA 

of workers and academic staff which could ultimately positively impact well-being 

and consequent work performance. 

 

 

Key words:  Physical activity, physical inactivity, work-related musculoskeletal 

disorders, academic staff, lecturers, aerobic fitness. 
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Definitions 

Physical activity: Any bodily movement produced by the skeletal muscles of the 

body resulting in significantly greater expenditure of energy (US Department of 

Health and Human Services, 1996: 20). 

Exercise: A type of physical activity consisting of planned, structured, and repetitive 

bodily movement done to improve and/or maintain one  or more components of 

physical fitness (Caspersen, Powell and Christenson, 1985:127). 

Metabolic equivalents (METS): The ratio of the metabolic rate during work to the 

metabolic rate when resting. One MET is equal to the caloric intake of 1 kcal/kg/hour 

and is defined as the energy used when sitting quietly (IARC, 2002: 7). 

Sedentary: Actions that do not cause energy expenditure to rise significantly above 

resting levels. These actions include sitting, watching television and sleeping (Pate, 

O’Neill and Lobelo; 2008: 174). 

Prevalence: The percentage of a population that is affected with a particular disease 

at a given time (Merriam-Webster Dictionary, 2019: 1). 
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Abbreviations 

The following abbreviations appear in this study: 

PA  Physical activity 

BMI  Body Mass Index 

cm  Centimetre 

IPAQ  International Physical Activity Questionnaire 

NCD  Non-communicable disease 

WHO  World Health Organisation 

DUT  Durban University of Technology 

WRMSD Work-related musculoskeletal disorders 

Kcal  Kilocalorie 

Km  Kilometre 

Kg  Kilogram 

Min  Minute 

METS  Metabolic Equivalents 

GPAQ  Global Physical Activity Questionnaire 

HDL  High-density lipoprotein 

NSAIDS Non-steroidal anti-inflammatory drugs 

FFAs  Free fatty acids 

PEI  Physical Efficiency Index 

PBF  Percentage body fat 

MPA  Moderate-intensity physical activity 

VPA  Vigorous-intensity physical activity 

LPA  Low-intensity physical activity 
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Chapter One: 

Introduction 

1.1 Background 

Physical activity (PA) is defined as movement of the body created by skeletal muscle 

contraction which then increases energy expenditure significantly (Miles, 2007: 318). 

PA has a substantial impact on health and well-being (Lahti et al., 2010: 246). It has 

been proven to provide protection against non-communicable diseases (NCD) such as 

cardiovascular disease, diabetes mellitus, hypertension and cancer, as well as aid in 

maintaining a healthy weight (Lambert, Bohlmann and Kolbe-Alexander, 2001: 13). 

Physical inactivity is defined as a condition involving minimal body movement which 

results in energy expenditure closely resembling that of the resting metabolic rate 

(IARC, 2002: 7). Chronic diseases result from a sedentary lifestyle and lack of 

engagement in moderate-to-vigorous PA (Healy et al., 2008: 369). Other contributing 

factors include tobacco use, excessive alcohol use, overeating and unhealthy diets 

(Cecchini et al., 2010: 1775). NCD’s are largely responsible for mortality both globally 

and in low and middle-income countries (Skaal and Pengpid, 2011: 563) and have 

been recognised as the fourth leading risk factor for global mortality (Hallal et al., 

2012: 247).  

 

Low levels of PA have become a significant public health problem which has been 

recognised by international and national health organisations as requiring significant 

intervention (Miles, 2007: 317). It has been recognised by the World Health 

Organisation (WHO) as the fourth leading risk factor for global mortality and is 

accountable for 6% of NCD risks (Department of Health, 2016: 17). WHO 

subsequently developed global activity recommendations which expand on the 

frequency, intensity, duration, type and amount of activity required to prevent NCD’s 

(WHO, 2010: 7).  

 

In South Africa (SA), PA has been found to be surprisingly low (Lambert, Bohlmann 

and Kolbe-Alexander, 2001: S12). This is due to the South African population 

becoming more sedentary with activity levels becoming similar to that of developed 

countries (Walter et al., 2011: 1). Another factor is the demographics of South Africa. 
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Individuals of Asian or Indian descent as well as African females have been found to 

be at higher risk of obesity and diabetes and therefore may be less active (Bradshaw 

et al., 2000: 700-706; Puoane, Steyn and Bradshaw,2002: 1038-1048 ). Environmental 

factors such as high crime rates, poor access to facilities (Kruger, Venter and Vorster, 

2003: 16–23), lack of PA education in schools (Medical Research Council, 2002) and 

prolonged television viewing (Medical Research Council, 2002) have been identified 

as being contributing factors. The Department of Health and the Department of Sports 

and Recreation in SA aim to combat the rising inactivity and NCD levels through 

increasing sport participation of citizens through community mass participation 

programmes and integrated school sports programmes (Department of Health, 2016: 

13). This forms part of the strategy for prevention and control of obesity for 2015 to 

2020 which uses a guided framework from WHO (Department of Health, 2016: 23). 

 

Low PA levels are commonly seen in office workers due to low physical demands and 

prolonged sitting. Workers mostly perform monotonous actions which require little 

effort which promotes sedentariness (Biernat, Tomaszewski and Milde, 2010: 289). 

This lack of activity can lead to NCD’s and low levels of alertness which decreases 

work productivity (Chia, Chen and Suppiah, 2015: 9) and can contribute to increased 

sick leave taken by workers (Harcombe et al., 2009: 439). Research on activity levels 

of office workers is therefore important, as well as beneficial, to government and 

employers due to the impact on work productivity and public health (Biernat, 

Tomaszewski and Milde, 2010: 289). 

 

Few studies have focussed on PA of academic staff or lecturers in a university setting. 

An increase in chronic disease has been found in university lecturers in Sub-Saharan 

Africa, but the relationship between disease and PA has not been extensively studied, 

especially in Sub-Saharan Africa (Omondi, Othuon and Mbagaya, 2007: 87). The 

studies that had been performed, reported the majority of participants to have low 

activity levels (Omondi, Othuon and Mbagaya, 2007: 90) and poor health such as 

coronary heart disease (Barkhuizen and Rothmann, 2008: 322). 

 

Low activity levels can lead to development of NCD’s (Skaal and Pengpid, 2011: 563), 

musculo-skeletal problems, poor work productivity and attendance (Chia, Chen and 

Suppiah, 2015: 9). In order to apply effective interventions, knowledge and 
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investigation of lifestyle factors such as PA levels and habits is essential for chronic 

disease prevention and management (Coopoo, Constantinou and Rothberg, 2008). 

This study is therefore important as this affects academic staff members at 

universities. This study could provide insight into physical activity patterns and aerobic 

fitness levels which could assist the academic staff and institutional management with 

implementing work wellness programmes and health promotion initiatives to curb 

absenteeism and low work productivity.    

1.2 Aims and Objectives 

The aim of this study was to determine PA patterns and aerobic fitness of academic 

staff at a selected University of Technology in South Africa, with a view to demonstrate 

how these measures correlate with findings globally and in South Africa and whether 

interventions are possibly required to improve PA levels of academic staff at the 

university.  

 

Objectives: 

1. To determine self-reported PA levels of academic staff, using the international 

physical activity questionnaire. 

2. To objectively measure PA patterns of academic staff, using pedometers. 

3. To compare pedometer-measured data with self-reported data. 

4. To establish aerobic fitness through an aerobic fitness assessment. 

5. To determine the association, if any, between the pedometer-measured steps 

and aerobic fitness. 

6. Explore and describe the implications of the results and implications on 

academic practice. 

1.3 Rationale 

Literature previously published has consisted of cross sectional, observational or 

intervention studies focussing on PA levels of white-collar office workers in an 

occupational setting. Many of these studies focus specifically on the impact of physical 

inactivity and sedentariness on the musculoskeletal system and its impact on work 

productivity and sick days taken. Other studies focus on the prevalence of NCDs in 

office workers and the relationship between PA and development of chronic disease. 

Workplace intervention studies are also common and focus on the effects of 
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introducing healthy lifestyle changes in the workplace on employees and their health 

benefits. These studies mostly use only one measurement tool such as a 

survey/questionnaire, accelerometer, pedometer or heart rate monitoring. Therefore, 

the measurement tools offer either subjective or objective data only and many studies 

do not offer both. This has led to a lack of studies which offer a comparison between 

objective and subjective data regarding PA. This study aims to compare pedometer-

measured data with self-reported data. Furthermore, this study aims to determine the 

association between pedometer-measured steps and aerobic fitness. This will allow 

for a comprehensive set of both subjective and objective data which can be used to 

illustrate the correlations between PA patterns and aerobic fitness. This study aims to 

explore and describe the implications of the results and implications on academic 

practice. 

 

Most PA studies are international, with very few carried out in SA. Even fewer studies 

focus on PA of academics in a university setting. A cross-sectional and observational 

study focussing on PA patterns and aerobic fitness of academic staff will contribute 

valuable insight to the literature.  There are currently no known studies focussing on 

PA of university lecturers in SA. Therefore, this study would provide new and original 

information in the South African setting.  This knowledge of PA levels and fitness can 

inform and empower the academic staff at the university to make important lifestyle 

changes which can improve their health and fitness. Furthermore, the university can 

use this information to establish worksite wellness programmes and incentives to 

promote PA. This would ultimately benefit the institution as it has been shown that 

such programmes improve productivity and work-place morale, decrease staff 

turnover and reduce sick leave (Coopoo, Constantinou and Rothberg, 2008). 

1.4 Flow of the thesis 

Chapter one provides an introduction and rationale for the study. It introduces the 

background for the study together with the aims, objectives and study hypotheses. 

Chapter two consists of the literature review. This examines and analyses the current 

literature related to the topic being investigated. This consists of literature regarding 

PA such as types and definitions of PA, prevalence of PA, barriers and advantages of 

PA, effects of PA and the management of physical inactivity. 
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Chapter three discusses the methodology that was carried out to achieve the aims 

and objectives in the research study. It also describes the statistical tests that were 

used to acquire the results. Ethical considerations involved in the study are also 

expanded on. 

 

Chapter four describes the results of the study which are presented through tables, 

graphs and figures. These are accompanied by written information which allows 

enhanced understanding of the data. 

Chapter five is a critical discussion of the results of the study. This chapter relates the 

results of the study to the current literature described in the literature review and 

discusses the results through relation to the aims and objectives of the study. This 

chapter also explores the role of the chiropractor in promoting wellness and PA within 

the population, and the importance of doing so, beyond academics. 

Chapter six provides a summary and the limitations of the study. It also provides 

recommendations for future studies. 
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Chapter Two: 

Literature Review 

2.1. Introduction 

PA has been described as a fundamental aspect of wellness and healthy living 

(Pedersen and Saltin, 2006: 3). Regular levels of PA at an adequate intensity are vital 

in maintaining health, bodily functioning and optimal work activity (Lahti et al., 2010: 

246). Insufficient PA levels can lead to the development of non-communicable 

diseases (NCDs), work-related musculoskeletal disorders (WRMSD) (Neuhaus et al., 

2014:5) and overall decreased work productivity (Chia, Chen and Suppiah, 2015:9; 

World Health Organization, 2018: 1). This chapter provides a theoretical framework 

and overview of literature pertaining to PA within the employed academic sector. It 

also provides the health and well-being benefits of PA. 

Various search engines such as Summon, Google Scholar, EbscoHost ,CINAHL, Web 

of Science and Medline were used to retrieve articles related to the study. The 

following search terms were used: “physical activity”, “physical inactivity”, “work-

related musculoskeletal disorders”, “academic staff”, “lecturers”, “aerobic fitness”, 

“pedometers”. 

2.2. Definitions and the role of physical activity  

PA is described as bodily movement produced by the skeletal muscles of the body 

resulting in significantly greater expenditure of energy (US Department of Health and 

Human Services, 1996: 20). The terms ‘physical activity’ and ‘exercise’ are often not 

well understood, and confusion can occur regarding the definitions of these terms. 

Exercise has been defined as a type of PA consisting of planned, structured, and 

repetitive bodily movement done to improve and/or maintain one  or more 

components of physical fitness (Caspersen, Powell and Christenson, 1985:127). 

Furthermore, they described exercise as a subclass of activity and movement which is 

prepared and designed to preserve or enhance physical fitness. If the body regularly 

exercises and remains active, it leads to improvement of musculoskeletal and 

cardiovascular functioning which increases physical fitness (Miles, 2007: 319). 

Physical fitness is a complete range of physiological and psychological attributes 

which enables one to be physically active (Ortega et al., 2008: 1).  Warburton, Nicol 
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and Bredin (2006:804) describes fitness as a state of wellness physiologically which 

enables one to meet the requirements of daily living, and/or provides the foundation 

for sporting performance.  

PA plays a prominent role in energy expenditure within the body and therefore largely 

affects energy levels and body composition (Department of Health, 1991:12). Energy 

from PA forms part of total bodily energy expenditure along with dietary-induced 

thermogenesis and basal metabolic rate (UK Department of Health, 1991: 12). 

Evidence supporting the beneficial effects of PA is growing (Haskell, Blair and Hill, 

2009: 280). These benefits include prevention of chronic disease, improving 

musculoskeletal functioning and mental well-being (UK Department of Health, 2004: 

4).  

2.2.1. Types of physical activity 

PA occurs in four different settings. Occupational PA occurs during working hours and 

is related to job performance which occurs during an 8-hour workday (Howley, 2001: 

S364). This includes activities such as walking around the office, sitting at a desk, 

desk activities such as typing and writing and talking to colleagues (Ainsworth et al., 

2000: S500-S501). Household and domestic activity includes duties such as cleaning, 

gardening and caring for family (IARC, 2002: 6) (IPAQ research committee, 2002: 4). 

Activity also occurs in the form of travel to and from places which can be done through 

driving, cycling or walking (Miles, 2007: 318). Leisure-time PA includes sport, exercise 

and recreational activities done in free time (IPAQ research committee, 2002: 5). 

Types of PA can also include various activities and exercises according to  intensity 

and skill demands. This firstly includes endurance activities requiring minimal physical 

fitness or skills to perform, for example walking or aqua-aerobics. Secondly, this 

includes endurance activity of vigorous intensity requiring minimal skill, for example 

jogging or rowing. Thirdly, this includes endurance activities requiring skill to be 

performed for example swimming or skating. Lastly, recreational sports, for example 

basketball or soccer (Armstrong et al., 2005:366) 

The ACSM (American College of Sports Medicine) formed the FITT-VP principles of 

Ex Rx (exercise prescription). This stands for the frequency (how often), intensity (how 

hard), time (duration), type (mode/kind), total Volume (amount) and progression 

(advancement). PA is also categorized according to intensity. Intensity is described as 
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either the rate at which an activity occurs, or the amount of effort required to perform 

an activity (WHO, 2018: 1). The overload principle of training states exercise below a 

minimum intensity/ threshold will not challenge the body sufficiently to cause changes 

in physiologic parameters, including raised maximal oxygen volume consumed per 

unit of time ( VO2max) (Garber, Blissmer and Deschenes,2011:1338). Aerobic exercise 

intensity recommendations determined by ACSM state that moderate (40% to 59% 

heart rate reserve) to vigorous (60% to 89% HRR) intensity aerobic exercise is 

recommended for most adults, and light (30% to 39% HRR) recommended to 

deconditioned individuals (ACSM, 2018:233). Absolute intensity is the rate of energy 

used to perform an activity and is measured in kcal/kg/min or METS (metabolic 

equivalents). Intensity is commonly expressed as metabolic equivalents (METS). It is 

the ratio of the metabolic rate during work to the metabolic rate when resting. One 

MET is equal to the caloric expenditure of 1 kcal/kg/hour and is defined as the energy 

used when sitting quietly.  Intensity can also be expressed as a percentage of 

VO2max and maximum heartrate (Miles, 2007: 318-319; IARC, 2002: 7).  

Moderate-Intensity PA (MPA) is defined as activity which expresses 3.0 to 6.0 METs, 

using 3.5 to 7 kcal/min. This type of activity involves moderate effort and speeds up 

the heartrate noticeably. Vigorous-Intensity PA (VPA) is defined as activity which 

expresses more than 6 METs, using at least 7 kcal/min. This involves a large amount 

of effort, leading to fast breathing and a significant increase in heart rate (WHO, 2018: 

1). 

The quantity of PA done can be described through the characteristics of frequency 

and duration (Miles, 2007: 319). Frequency describes the number of times the activity 

has been performed daily, weekly or monthly (Howley, 2001: S365).Frequency 

recommendations for aerobic exercise include that moderate intensity aerobic 

exercise be performed at least 5 days a week, vigorous intensity aerobic exercise be 

performed at least 3 days a week, or a weekly combination of 3-5 days per week 

(ACSM, 2018:232). Duration is the number of minutes spent doing the activity every 

time it is performed (Howley, 2001: S365). Aerobic exercise recommendations for 

frequency state that majority of adults should accumulate 30–60 minutes per day 

(≥150 minutes per week) of moderate intensity exercise, 20–60 minutes per day (≥75 

minutes per week) of vigorous intensity exercise or a combination daily to achieve the 

recommended exercise volume (ACSM, 2018:243). Exercise volume is the product of 
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Frequency, Intensity, and Time (duration) or FIT of exercise. Evidence supports the 

vital role of exercise volume in achieving health/fitness outcomes, particularly with 

respect to body composition and weight  management (ACSM, 2018:245). 

Recommendations for exercise volume include a recommended target volume of 

≥500- 1000 MET-minutes per week for most adults (ACSM, 2018:247). Progression 

can consist of increasing any of the components of the FITT principle of Ex RX as 

tolerated by the individual. This depends on individual response, needs, limitations, 

and adaptations to exercise as well as evolution of the goals and objectives of the 

exercise program (ACSM, 2018:248). 

The American College of Sports Medicine (ACSM) and American Heart Association 

(AHA) issued updated recommendations for PA and health in 2007(Haskell et al., 

2007:) which are illustrated in  the tenth edition of ACSM’s Guidelines for Exercise 

Testing and Prescription as the current PA guidelines (ACSM and AHA, 2017:53-54). 

These included that all healthy adults between ages 18–65 years old should engage in 

a minimum of 30 minutes of moderate intensity aerobic PA for 5 days a week or for a 

minimum of 20 minutes of vigorous intensity aerobic PA on 3 days a week (ACSM and 

AHA, 2017:53-54). Furthermore, a combination of both moderate and vigorous 

intensity exercise can be used to meet this recommendation (ACSM and AHA, 

2017:53-54). The total of 30 minutes of minimum MPA can be met by performing this 

in short periods of 10 minutes or less (ACSM and AHA, 2017:53-54). Activity that 

maintains or improves muscular endurance and strength should be performed for a 

minimum of two days a week (ACSM and AHA, 2017:53-54). Due to the dose-

response relationship between PA and health, individuals who want to prevent gain or 

improve fitness can exceed the minimum PA recommendations (ACSM and AHA, 

2017:53-54). 

The National Health Service of England (NHS) recommends adults aged 19-64 years 

should perform at least 150 minutes of MPA or 75 minutes of VPA weekly 

(NHS,2019:1).Daily PA, performing strengthening activities and reducing sedentary 

activity is encouraged (NHS,2019:1). 
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2.3. Benefits of physical activity   

The advantages of PA have been well recorded (Low, Lee and Sam, 2015:20-26; 

Beavis, Smith and Fader, 2016:151-167; Kirkham and Davis, 2016:1-13; Hamasaki, 

2016: 243-5; Alves et al., 2016: 575-583). This is supported by growing literature 

demonstrating that PA can lead to improved general health, psychological well-being, 

quality of life and improved functional capacity (Penedo et al., 2005: 189). 

Being physically active is vital in achieving and maintaining a healthy lifestyle (Macera, 

Hootman and Sniezek, 2003: 122). PA is a modifiable risk factor for many chronic 

diseases (Warburton, Nicol and Bredin, 2006: 801). It decreases mortality and 

disability by having a preventative effect against hypertension, coronary heart disease 

and diabetes. Disability is reduced through decreased pain and swelling in the joints in 

arthritic individuals (Macera, Hootman and Sniezek, 2003: 122).  There is strong 

evidence supporting PA reducing risk of cancer, specifically colon, breast and prostate 

cancers (Friedenreich, and Orenstein, 2002: 3457S).  Increasing activity levels has 

formed a major part of public health interventions to combat the widespread obesity in 

both developing and developed countries (Saris et al., 2003: 101). It has been shown 

to prevent weight gain and regain (Saris et al., 2003: 111) and decrease risk of obesity 

(Reiner et al., 2013: 814-815).  PA also contributes to maintaining bone health by 

decreasing risk of falls and bone fractures in the elderly (Kohrt et al., 2004: 1988) and 

osteoporosis (Landkammer et al., 2014: 113). Despite these benefits, most adults are 

not sufficiently physically active and consequently are at risk of developing health 

problems (Macera, Hootman and Sniezek, 2003: 122). 

PA improves psychological well-being and quality of life through preserving 

independence and physical functioning (Macera, Hootman and Sniezek, 2003: 122). 

Depression and anxiety are treatable with PA which can reduce symptoms (Dunn, 

Trivedi and O'Neal, 2001: S588). Studies have shown other benefits include mood 

improvement (Sexton, Søgaard and Olstad, 2001: 348), satisfaction with physical 

appearance (King, Taylor, Haskell, 1989:320), improvement of vitality (Salmon, 2001: 

33) and self-confidence (Fox, 2003: 88). PA can also aid in prevention and 

progression of mental disease such as dementia and Alzheimer’s disease (Reiner et 

al., 2013: 814). It has been found to enhance quality of life of individuals with diseases 
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such as fibromyalgia (Gowans et al., 2001: 527) and peripheral arterial occlusive 

disease (Gartenmann et al., 2002: 32). 

2.4. Barriers to physical activity 

It has been estimated that 30 to 60% of the world’s population is sedentary or not 

regularly physically active (De Bourdeaudhuij and Sallis, 2002: 279). Sedentariness is 

defined as actions that do not cause energy expenditure to rise significantly above 

resting levels. These actions include sitting, watching television and sleeping (Pate, 

O’Neill and Lobelo; 2008: 174). Understanding the barriers which cause physical 

inactivity is vital for improving and forming public health interventions (Sallis , Owen 

and Fotheringham,2000:295). 

An Australian study found that being overweight was a common barrier to PA, 

especially in women and obese individuals. Other barriers frequently reported were 

laziness or demotivation, not being a ‘sporty’ kind of person and suffering from a 

disability or injury. Less common barriers were poor health and embarrassment when 

exercising (Ball, Crawford and Owen, 2000: 332). 

South African studies focussing on PA barriers are scarce (Steyn, Fourie and Temple, 

2006: 30). There is a need for more studies to be done, especially within certain 

cultures which present unique barriers (Coakley, 2007: 672). This was seen in a study 

focussing on isiXhosa speaking, professional women where the mean of age was 39.9 

and 19.8 years old respectively. PA barriers caused by their culture were discussed 

(Walter and Du Randt, 2011: 143-155). The first barrier identified was a lack of 

support and interest from family members (Walter and Du Randt, 2011: 146). This 

meant PA was not encouraged (Walter and Du Randt, 2011: 146). Secondly, a woman 

exercising was not perceived as being a part of the isiXhosa culture (Walter and Du 

Randt, 2011: 147). Thirdly, traditional gender roles see girls performing domestic tasks 

while the boys are allowed to play outside (Walter and Du Randt, 2011: 147-148). This 

outlook is carried on into adulthood where women take on most domestic tasks 

(Walter and Du Randt, 2011: 147-148). Other barriers included criticism from the 

community if women were seen wearing revealing exercise clothing or exercising 

(Walter and Du Randt, 2011: 148).  This was seen as only appropriate when done by 

children or younger individuals and not women, especially if they were married (Walter 

and Du Randt, 2011: 148). Another barrier discussed was discouragement by older 
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family members about unwanted weight loss as this is not seen as part of their culture 

(Walter and Du Randt, 2011: 146-150). 

Allender, Cowburn and Foster (2006: 829) found lack of access to facilities, 

inadequate safety and high cost to be common barriers. The table below displays the 

barriers to PA that were identified.  

Table 2.1: Barriers to participating in physical activity and sport by age (Allender, 

Cowburn and Foster, 2006: 829) 

Age category Barriers 

Young children Activities that are very structured 

 Competition in sports 

Young women and adolescents Poor-fitting physical education uniforms 

 Negative school encounters 

 Disruption by boys in class 

 Poor support from teachers 

 Peer influence 

 Competitive atmosphere 

 Wanting to appear feminine 

Adults Anxiety due to unfamiliar environment 

 No role models 

 Poor social network 

 Identity problems 

 Negative school encounters 

Older adults No role models of a similar age 

 High cost 

 Time constraints 

 Uncertainty over prescribed activity 

requirements 

 

Identification of PA barriers present among university staff is important as this can aid 

work intervention programmes in recognising and resolving certain barriers, especially 
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in the work environment. Leicht, Sealey and Devine identified barriers to PA among 

university staff (including academic staff) in Queensland, Australia. The most common 

barriers identified by academic staff were fatigue (21%) and lack of time (41%) due to 

occupational commitments (Leicht, Sealey and Devine, 2013: 167). 

Table 2.2: Barriers to achieving physical activity recommendations identified by 

academic staff at an Australian university (Leicht, Sealey and Devine, 2013: 167) 

Barriers Academic staff (%) 

Lack of time because of occupational 

commitments 

41 

Fatigue 21 

Lack of time because of family 

commitments 

20 

Other 12 

Lack of company to be active with 8 

Not pleasurable 7 

Pain 5 

Lack of transport 3 

No equipment available 3 

Lack of funds 3 

Poor health 1 

 

2.5. Prevalence of physical activity status 

Knowledge regarding the prevalence of PA globally has been somewhat limited in the 

past. This was due to most studies using different instruments to capture data, 

resulting in the data being incomparable (Guthold et al., 2008: 486). In the past 

decade this has been improved through the use of the international physical activity 

questionnaire (IPAQ) and the global physical activity questionnaire (GPAQ).  These 

are standardised tools which have been used globally to assess the prevalence of PA 

and have enabled the prevalence in two-thirds of the world’s countries to be compared 

and assessed (Hallal et al., 2012: 247-248). 
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2.5.1. Global Prevalence of physical activity 

In 2012, 31.1% of adults globally were classified as being inactive (Hallal et al., 

2012:2). Hallal et al. (2012) reported this when studying PA prevalence of adults aged 

15 years and older from 122 countries as well as adolescents aged between 13 and 

15 years old from 105 countries (Hallal et al., 2012:6). Individuals were considered 

physically inactive if they did not meet the following requirements: 5 days of weekly 

MPA for 30 minutes, 3 days of weekly VPA for 20 minutes or a combination resulting 

in 600 MET-minutes per week. These are the current activity recommendations set out 

by WHO (WHO, 2010: 1). Other findings included that populations of higher-income 

countries were more inactive. North and South America were found to be the least 

active with 43.3% closely followed by the eastern Mediterranean with 43.2% not 

meeting the activity requirements. Southeast Asia was found to be the most active 

with 83% of the population meeting activity requirements (Hallal et al., 2012:3,7).  

Guthold et al. (2008: 486,487) studied data collected from the World Health Survey 

which was introduced by the World Health Organisation (WHO) in 2001. This cross-

sectional survey was carried out in 70 countries. These were chosen because of 

varying income levels (low, middle and high) being well-represented across the 

selection. This study focussed on fifty-one of these countries and used the IPAQ to 

collect data and activity requirements as previously mentioned. These countries were 

predominantly middle and low-income countries, and this was done to aid the lack of 

data in these populations (Bull et al., 2004: 790). It was found that 17.7% of all 

participants were inactive. Mauritania had the highest prevalence of physical inactivity 

at 62.3%, followed by Swaziland’s prevalence of 52.75%. The United Arab Emirates 

was third highest at 49.25% prevalence followed by the Dominican Republic at 

41.25% inactivity prevalence. 

Centers for Disease Control and Prevention use the Behavioural Risk Factor 

Surveillance System (BRFSS) to collect data from adults living in the United States of 

America, District of Columbia and associated territories. This system uses telephonic 

interviews to collect data on health-related risk factors and chronic disease and use of 

health prevention services. Xu et al. (2013: 1) published a summary of the surveillance 

for certain health behaviours. This surveillance study was carried out in 2011 in the 

United States and aimed to gather data on health risk behaviours, participation and 
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access to healthcare (Xu et al. 2013: 1). Adults were required to meet the 2008 

Physical Activity Guidelines for Americans which recommended engaging in at least 

150 minutes of MPA weekly or at least 75 minutes of VPA weekly or an equivalent 

combination of both (U.S. Department of Health and Human Services,2008:vii). It 

recommended that aerobic activity should be performed in periods of at least 10 

minutes and should be spread throughout the week (U.S. Department of Health and 

Human Services, 2008:vii). It was found that adults who met these government 

recommendations for aerobic PA and muscle-strengthening activity formed only 

8.5%–27.3% in states and associated territories, 11.0%–32.0% in counties and 7.3%–

32.0% in Metropolitan/Micropolitan Statistical Areas (MMSAs). The median figure for 

adults who engaged in activity of moderate intensity for 150 minutes or more weekly 

or engaged in vigorous activity for 75 minutes weekly per state, was 51.6%. The 

median figure in MMSAS was slightly higher at 52.1% and per county was found to be 

52.9%. Adults who engaged in MPA of 300 minutes or more weekly or engaged in 

VPA for 150 minutes or more weekly were found to be less prevalent. Median figures 

per state were 32.0%, per MMSAs was 31.8% and per county was 32.6%. This data 

determined the median prevalence of adults meeting government activity 

requirements to be 52% for moderate, and 32% for vigorous aerobic activity. Adults 

engaging in muscle-strengthening activity only, were found to be 30%.  Additionally, 

the median figure for adults engaging in no PA during leisure time per state was 

26.2% (Xu et al., 2013: 9). 

The Health Survey for England 2016 (Scholes et al., 2016: 7) gathered data through a 

questionnaire where participants were asked about activity at home, walking, 

occupational activity, sports and exercising. PA was assessed according to the UK 

recommendations which require MPA of at least 150 minutes weekly in durations of 

ten minutes or more. Alternatively, 75 minutes of VPA, or an equivalent combination of 

both MPA and VPA, is adequate (Scholes et al., 2016: 10). It was found that 62% of 

adults aged 19 years and older were considered physically active by meeting these 

requirements. Of the individuals aged 19 to 64 years of age, 67% met the aerobic 

activity requirements (Scholes et al., 2016: 14).  Prevalence of individuals aged 16 

years and older who met activity requirements was 62% (Scholes et al., 2016: 15). 

The highest prevalence of PA in the UK was found to be in London at 65% and the 

lowest in the West Midlands at 53% (Scholes et al., 2016: 16). Prevalence of PA in 
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2016 for adults aged 19 years and older was found to be similar to findings in 2012, 

where prevalence was found to be 61% (Scholes et al., 2016: 19). 

In 2008, Healy et al. published a report investigating the associations between PA and 

sedentariness with metabolic risk in participants which consisted of 169 individuals. 

The time spent being sedentary or doing MPA and VPA was measured through the 

use of accelerometers. The findings were that only 4% of their time was spent 

engaging in MPA or VPA. Participants were found to be sedentary 57% of the time or 

participating in light-intensity activity for 39% of the time (Healy et al., 2008: 369-371). 

Another study by Healy et al. in 2007 investigated the independent association 

between light-intensity activity and 2-h plasma glucose concentration. This study 

measured time spent doing light, moderate and vigorous activity in 173 Australian men 

and women through wearing an accelerometer and use of a diary. It was reported that 

4.3% of their time was spent engaging in moderate to vigorous activity. Furthermore, 

23.8% of time was spent doing light-intensity activity and 56.6% was spent sedentary 

(Healy et al., 2007: 1387-1388). 

2.5.2. Prevalence of physical activity in South Africa 

Statistics regarding the prevalence and effects of physical inactivity in the South 

African population have been described as scarce (Dalal et al., 2011: 885).  Studies 

that have been done, revealed that the South African population has largely adopted 

the sedentary lifestyle of developed, high income countries (Lambert, Bohlmann and 

Kolbe-Alexander, 2001: 12). This has resulted in a similar disease profile emerging in 

the form of non-communicable diseases, such as coronary heart disease and type 2 

diabetes mellitus (Kunene and Taukobong, 2015: 2). Studies carried out in localised 

areas of SA have indicated increasing levels of physical inactivity (Joubert et al., 2007: 

726). 

From a sample of individuals from a peri-urban community in the Western Cape, 

49.7% did not meet the recommended 150 minutes of protective PA against 

cardiovascular disease. Data was collected using The Stanford Seven Day Physical 

Activity Recall which was modified and carried out by interviewers. The sample 

consisted of 976 individuals, 15 years and older, that formed part of the working-class 

community of Mamre in the Western Cape (Steyn et al., 2004: 234, 235, 237). 
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Kruger, Venter and Vorster studied the PA levels of individuals from randomly 

selected sites in the North West province. Participants were required to complete a 

questionnaire similar to the Baecke questionnaire, which was validated for use in the 

population. Participants were questioned on occupational and travelling activity, sport 

involvement, stair climbing and recreational activity. It was found that 29.1% were 

inactive and 27.9% were moderately active. It was also found that individuals living in 

rural areas were less active and that only 48.1% participated in sports (Kruger, Venter 

and Vorster, 2003: 16, 18, 20). 

Research has also been carried out on the PA of health professionals in SA. One 

particular study focussed on activity levels of health professionals working at Estcourt 

Hospital in KwaZulu-Natal. The majority of the participants were black (82%) and 

female (83%), with the nursing profession forming more than half (57%) of 

participants, followed by doctors (14%). The remaining professions together 

accounted for slightly over a quarter (29%) of the participants. The majority of (60%) 

participants were in the ≥ 40-years-old category, and 40% were in the < 40-years-old 

category (Kunene and Taukobong, 2015:3). Participants were required to complete 

the Global Physical Activity Questionnaire (GPAQ) version 2 of the World Health 

Organisation (WHO). It was found that 40% of participants had low activity levels with 

less than 600 MET-minutes/week being performed. Moderately active participants 

formed 29% of the sample, performing 600 or more MET-minutes/week. Participants 

classified as highly active, by performing 3000 or more MET-minutes/week, formed 

31% of the sample (Kunene and Taukobong, 2015: 2-3). Another study focussed on 

the effects of implementing the trans-theoretical model to improve activity of hospital 

healthcare workers in SA. Participants were required to walk for six minutes on a 

stepping machine while their heartrate was assessed. Their fitness levels were then 

determined according to their V02max. It was reported that 81.5% had low fitness 

levels. It was found that 15.5% were moderately fit and that only 3% of participants 

had high fitness levels (Skaal and Pengpid, 2012: 386-387). 

2.5.3. Prevalence of physical activity in men and women 

Developing countries that have been analysed, revealed that 20% of women and 15% 

of men were physically inactive enough to be considered at risk of developing NCD’s. 

PA prevalence varied between men and women in African countries, but was 
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comparatively similar in the Western Pacific, Eastern European and Southeast Asian 

countries.  In most developed countries, women had a higher probability of being more 

inactive than men. (Guthold et al., 2008: 486-488). 

Worldwide it has been found that 33.9% of women are inactive, which is more than the 

27.9% of men who have been found to be inactive. Walking patterns between men 

and women have been found to be similar due to the walking measurement being 

divided into the same categories, namely occupational, transport and recreational 

(Hallal et al., 2012:256). Men were found to have a higher probability of engaging in 

VPA than women, across all age groups (Hallal et al., 2012:256). Men engage in 

moderate to vigorous-intensity exercise for an average of 35.5 minutes daily, while the 

average for women is 32 minutes (Hallal et al., 2012: 248-250,252,).  

Past risk factor studies carried out in SA have emphasised that women are specifically 

vulnerable to not being physically active on a regular basis (Joubert et al., 2007: 726). 

This was seen in the working-class community of Mamre in the Western Cape where 

only 22% of young women participated in protective levels of activity (Steyn et al., 

2004: 237). In the North West Province, a similar trend was found where 35.5% of 

women and only 24% of men were considered physically inactive (Kruger, Venter and 

Vorster, 2003: 19). In contrast, women living on farms were found to be more active 

than men living on farms. Sport activity participation was higher in men (37.3%) and 

lower in women (10.8%). Only 18% of men played sport regularly and the most 

common sport played was soccer. It was found that the most active participants were 

those living on farms or in informal settlements as they cycled or walked long 

distances to work (Kruger, Venter and Vorster, 2003: 18-21). 

These studies emphasise the low levels of PA of women in particular in SA compared 

to that of men. Physical inactivity has been found to be significantly and inversely 

related to both waist circumference and BMI in South African women (Kruger et al., 

2002: 18: 422-427). This is seen in the high prevalence of obese and overweight 

South African women (24.8% and 39.2%) compared to men (0.1% and 10.6%) 

(Shisana et al., 2014: 135). In turn, this has significant health implications for South 

African women such as increased risk of chronic lifestyle disease such as type 2 

diabetes, ischaemic heart disease and hypertension (Steyn, Fourie and Temple, 2006: 

23, 27). This indicates the significant role of PA in prevention of these diseases and 
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the importance of the guidelines being developed by The Ministry of Health for 

prevention and management of these conditions (Steyn, Fourie and Temple, 2006: 

29). 

2.5.4. Prevalence of physical activity by age 

The decrease of PA levels with age is the most notable factor in PA studies 

(Caspersen et al., 1994: 74). Although this has been reported in many studies, it is not 

well understood (Sallis, Prochaska and Taylor, 2000: 1598).  Research has shown 

that PA decreases most significantly during adolescence between the ages of 13 and 

18 years of age (Van Mechelen et al., 2000: 1615 -1616; Telama and Yang, 2000: 

1620). It has been shown that habits continue from childhood to adulthood (Telama, 

2009:193), thus active children are less likely to experience chronic lifestyle diseases 

resulting from physical inactivity when older (NatCen Social Research, 2017: 25). 

It has been found that one is the most physically active during childhood (Anderssen 

et al., 1996: 354-355 van Mechelen and Kemper, 1995). European studies support 

this finding, reporting that European children were significantly more active than 

adolescents, especially in MPA (Riddoch et al., 2004: 90). The Health Survey for 

England 2008 reported PA in children between the ages of 4 and 15 years to be low - 

32% for boys and 22% for girls respectively (The NHS Information Centre, 2008: 10).  

Regular PA has been found to be important during the adolescent years, due to its 

particular health benefits. Despite this, population studies have found that many 

adolescents do not meet PA recommendations (Sallis, Prochaska and Taylor, 2000: 

963). The Global Matrix study found that PA was higher in low-income countries with 

poor infrastructure. Generally, this study found PA grades worldwide to be poor 

(Tremblay et al., 2014: S119). It has been estimated that globally, four out of every five 

adolescents between 13 to 15 years old, do not achieve the recommended PA 

guidelines (Hallal et al., 2012: 254).It has been found that physical inactivity gradually 

rises during adulthood, with the greatest increase occurring from age 50 to 69 

(Guthold et al., 2008).  

Prevalence of physical inactivity in adults (individuals aged 15 years and older) from 

122 countries was estimated by Hallal et al. As seen in Table 3, the highest 

prevalence of inactivity is in North and South America as well as the East 
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Mediterranean countries. The WHO global health observatory data repository was 

used to obtain these estimates.  

Table 2.3: Physical inactivity prevalence by WHO regions (Hallal et al., 2012: 248) 

WHO Region Prevalence (%) 

Africa 27, 5 

North and South America 43, 3 

East Mediterranean 43, 2 

Europe 34, 8 

South- East Asia 17, 0 

Western Pacific 33, 7 

 

Individuals in urban areas have been shown to be more physically active than those in 

rural areas. Parks, Housemann and Brownson (2003) found that residents living in 

suburban areas were more than twice as likely to meet recommended PA guidelines 

than those living in rural locations (Parks, Housemann and Brownson, 2003: 29). This 

was supported by Guthold et al. (2008) who found that urban men and women were 

6.7% and 3.4% more physically active than their rural counterparts (Guthold et al., 

2008: 492). 

Table 2.4: Physical inactivity of men and women according to urbanity (Guthold et al., 

2008: 492) 

 Prevalence (%) 

Urbanity Men Women 

Urban 18,8 21,7 

Rural 12,1 18,3 

 

Being physically active should be one of the most important priorities in older adults. 

This is due to the substantial evidence of the many health benefits in this population, 

(Nelson et al., 2007: 1099, 1102). Despite this, older adults are largely less physically 

active when compared to younger adults (DiPietro et al., 1993: 69–76).  
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2.6. Factors influencing physical activity participation 

Previous studies have found various factors that influence PA participation. These 

include cognition, demographics, behaviours and physical and social environment. 

Perceived barriers and benefits of activity are two cognitive factors which affect activity 

levels most consistently (Buckworth and Dishman, 1999: 1024). Perceived barriers are 

one’s assessment of possible obstacles which prevent one from participating in health 

behaviour. Perceived benefits are one’s assessment of possible advantages of 

engaging in health behaviours (Brown, 2005: 107). 

De Bourdeaudhuij and Sallis (2002) investigated the effect of various psychosocial 

variables in three adult population samples and found social variables such as a 

supportive environment to be an important influence on PA in both genders at every 

age. This included family and friends believing PA to be important (De Bourdeaudhuij 

and Sallis, 2002: 285-286). Other factors included family and friends providing direct 

support and engaging in PA themselves. Self-efficacy, which is the confidence to 

continue being physically active despite facing challenges or difficulties, was also a 

notable variable found. Health benefits were the reason for activity in male adults and 

young females. Opportunities to be competitive were significant in males (De 

Bourdeaudhuij and Sallis, 2002: 285-286). 

Bauman et al. (2012: 260) found being male a constant positive determinant between 

ages four to nine years old. Perceived behavioural control and self-efficacy were found 

to be determinants in adolescents. Health status, history of PA as an adult and 

personal activity goals were found to play important roles (Bauman et al., 2012: 260). 

Environmental factors affecting children include proximity of houses and facilities such 

as shops. Other factors include traffic capacity and speed, the ability to walk and 

access to, and closeness to, recreational amenities (Ding et al., 2011: 446). Street 

formation and the ability to walk easily were important factors found in adults. 

Transportation settings, attractiveness of the environment and closeness to 

recreational amenities were also found to be significant factors (Bauman et al., 2012: 

262). 

Allender, Cowburn and Foster (2006) carried out a systematic review of qualitative 

research focussing on the reasons for sport and PA participation of children and adults 
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in the United Kingdom. They found that socialising, weight control and pleasure were 

the most frequently found reasons for participation. The table below summarises the 

main reasons found for participation in PA by age. 

Table 2.5: Main reasons for participating in PA and sport by age (Allender, Cowburn 

and Foster, 2006: 829) 

Age category Reason 

Young children Support from parents 

Experimentation 

Safe surroundings 

Uncommon activities 

Young women and adolescents Support from family 

 Weight control 

Participating with peers 

Improved self confidence 

Increased fitness 

Adults Gain skills 

 Social support 

Health benefits 

Pleasure 

Feeling of achievement 

Older adults Pleasure 

 Social network 

Health advantages 

 

2.7. Physical inactivity and chronic diseases 

Many chronic diseases can be prevented by being physically active which aids weight 

management and lowers the risk of obesity (Miles, 2007: 316). Unfortunately, low PA 

levels in SA have resulted in widespread obesity and chronic disease (Joubert et al., 

2007: 729,730).  

2.7.1. Coronary heart disease 

Coronary heart disease describes the cardiovascular symptoms caused by narrowing 

of the coronary arteries, which provide the blood supply to the myocardium (Institute of 
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Medicine (US) Committee on Social Security Cardiovascular Disability Criteria, 2010: 

1-304).  The narrowing of arteries is due to atherosclerosis. This is an inflammatory 

process in the arterial wall whereby lipid-rich deposits accumulate within the intima of 

the arterial wall and form plaques (Walker et al., 2014: 579-580). These lipid-rich 

deposits can include triglycerides; borderline levels are between 150-200 mg/dL. 

Raised levels of triglycerides (>200 mg/dl) are associated with an increased risk of 

atherosclerosis (Wedro, 2019:1).This can cause myocardial necrosis which can lead 

to angina pectoris, myocardial infarction, arrhythmia and sudden death (Walker et al., 

2014: 583).  

It has been found that PA, especially that of vigorous intensity, decreases risk of 

cardiovascular disease.PA reduces risk through increasing high-density lipoprotein 

(HDL) cholesterol, reducing collateral vessel growth and lowering blood pressure 

(Walker et al., 2014: 581). In South Africa, 29.4 thousand deaths in 2012 were caused 

by ischaemic heart disease and 39.5 thousand deaths were attributed to strokes 

(WHO, 2015: 1-3).  

2.7.2. Hypertension 

Hypertension is accountable for over half of all cases of coronary heart disease and 

strokes and is the risk factor most responsible for mortality worldwide (Bhagani, Kapil 

and Lobo, 2018: 509). Hypertension is classified as systolic blood pressure being 

equal to, or greater than, 140mmHg and diastolic blood pressure equal to, or greater 

than, 90mmHg (Mancia et al., 2013: 2165). 

Primary or essential hypertension is when an exact underlying cause is not found. The 

pathogenesis is not well understood but it is suspected that a combination of genetic, 

lifestyle and environmental factors may lead to its development (Walker et al., 2014: 

607). Secondary hypertension is when an identifiable cause, which can be treated or 

reversed, is found through assessment of the individual. The causes are classified as 

neural, vascular, renal and endocrine (Bhagani, Kapil and Lobo, 2018: 510). 

Table 2.6: Causes of secondary hypertension according to category (Bhagani, Kapil 

and Lobo, 2018: 511) 
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Category Cause 

Neural Obstructive Sleep Apnoea 

 Failure of autonomic system 

Vascular Fibromuscular dysplasia 

 Renovascular disorders  

 Aorta coarctation 

 Renal stenosis 

Renal Monogenic tubular syndromes 

 Polycystic kidney disease 

 Chronic kidney disease 

 Reninoma 

Endocrine Corticosteroid disorders 

 Phaeochromocytoma 

 Hyper/hypothyroidism 

 Acromegaly 

 

Risk factors predisposing an individual to development include smoking, family history, 

diabetes mellitus, serum cholesterol and pre-developed vascular disorders (Walker et 

al., 2014: 607). PA reduces risk of hypertension by improving elasticity and flexibility of 

the artery walls and raising production of collagen fibres (Han et al., 2012: 402).  

2.7.3. Diabetes mellitus 

Diabetes is a collection of metabolic diseases where raised blood glucose levels 

(hyperglycaemia) are present (American Diabetes Association, 2010: S62). Type I 

diabetes results from autoimmune destruction of the β cells of the pancreas that 

secrete insulin. This results in complete insulin deficiency (Walker et al., 2014: 800). 

Type II is the most common and is characterised by insulin resistance and inadequate 

insulin production to combat this resistance (Walker et al., 2014: 800). Criteria for 

diagnosis include a fasting glucose concentration of ≥ 7.0 mmol/L or a casual or non-

fasting glucose concentration of ≥ 11.1 mmol/L (Seino et al., 2010: 212). SA had 

1,826,100 cases of reported diabetes in 2017 (International Diabetes Federation, 

2018) and it was estimated that 8.3% of the global population had diabetes in 2011 

(Walker et al., 2014: 800). Genetic and environmental factors have been strongly 

linked to developing diabetes (Dupuis et al., 2010: 12-13; Chan et al., 2009: 2133).  
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PA increases glucose absorption by skeletal muscle from the bloodstream, thereby 

decreasing resistance of muscle to insulin and improving glycaemic control and insulin 

sensitivity (Schrauwen, 2007: 535). Exercise causes muscle cells to release a protein 

called Fibronectin type III domain-containing protein 5 (FNDC5) which is a precursor 

to irisin, a hormone which has shown to be protective against obesity and diabetes 

(Boström et al., 2012: 463).  

Engaging in PA regularly can delay or prevent the onset of diabetes mellitus type II 

(Schellenberg et al., 2013: 548). The American Diabetes Association recommends 

that diagnosed individuals should participate in MPA to VPA for 150 minutes or longer, 

spread over three days weekly (Colberg et al., 2016: 2066). It has been found that 150 

to 175 minutes of weekly exercise can reduce the risk of diabetes by 40-70% in 

individuals with reduced glucose tolerance (Church et al., 2010: 2261). 

2.7.4. Obesity 

Obesity has been defined as an excess in body fat which can impair health. Diagnosis 

requires a BMI of more than or equal to 30 kg/m2 (WHO, 2018: 1). There is a global 

increase of obesity with a rising prevalence not only in high-income countries, but in 

low and middle-income countries too (Swinburn et al., 2011: 805).In 2016, the South 

Africa Demographic and Health Survey revealed that 41% of women and 11% of men 

15 years and older were classified as obese (National Department of Health et al., 

2017: 45-47). 

Obesity is the result of a large difference between energy intake and energy output 

which is too great to be overcome by hypothalamic regulation of basal metabolic rate 

(Walker et al., 2014: 116). 

Reduced PA levels and basal metabolic rate support the likelihood of weight gain with 

ageing (Walker et al., 2014: 116). PA has been found to increase eating awareness 

and evidence may suggest a positive effect on appetite regulation and satiety 

(Martins, Morgan and Truby, 2008: 1344-1345). 

2.7.5. Hypercholesterolemia 

Raised plasma cholesterol levels in the form of low-density lipoproteins (LDL’s) of > 

4.9 mmol/l and > 7.5 mmol/l total cholesterol indicate familial hypercholesterolemia or 
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hyperlipidaemia (Heart UK, 2018: 3). Hypercholesterolemia can be familial or caused 

by a diet high in saturated fat and obesity (Durrington, 2003: 722). Secondary causes 

include diabetes mellitus, liver disease and nephrotic syndrome (Soran et al., 2018: 

14). 

Risk factors include family history, smoking, male gender, hypertension, physical 

inactivity and central obesity (Murray et al., 2003: 227). In SA, 35.5% of individuals 

aged 25 years and older have an elevated total cholesterol of 5 mmol/L or greater 

(WHO, 2016). Strong evidence has shown that PA can decrease the risk of 

cardiovascular disease by up to 30% (Li and Siegrist, 2012: 401), for which high 

cholesterol is a major risk factor (Stamler et al., 2000: 311). Increasing leisure-time PA 

has been shown to reverse atherosclerosis which can be achieved by walking as little 

as 25 kilometres weekly (Franklin et al., 2003: 118).  

2.8. Physical inactivity and the work environment  

Physical inactivity and sedentariness are largely prevalent in office-based occupations 

which involve sitting for most of the day. Hildebrandt et al. (2000: 514-515) revealed 

that 60% of workers with inactive lifestyles reported low back pain symptoms and 

those sedentary and inactive workers were found more likely to have low back pain 

symptoms and prolonged sick leave (Hildebrandt et al.,2000: 514-515). This leads to 

the development of WRMSD’s and poorer sleep quality, which can decrease 

productivity during work (Chia, Chen and Suppiah, 2015: 8). It can be assumed that 

research on the teaching profession will be similar to the lecturer population. Research 

has shown that poor physical health and high levels of stress are associated with 

teaching. Neck, back and upper limb musculoskeletal disorders are most prevalent in 

teachers (Erik and Smith, 2011: 1). These are due to prolonged standing, overhead 

writing and sitting with a head-down posture (Chiu and Lam, 2007: 20). This 

knowledge is significant for chiropractors as they diagnose, treat, manage and prevent 

disorders of the musculoskeletal system (CASA, 2020:1) and can aid management of 

patients who are in professions like lecturing where these specific work conditions can 

lead to similar musculoskeletal injury and disorders. This would also give chiropractors 

and other healthcare practitioners valuable insight where improved treatment, postural 

advice and exercises can be prescribed to help prevent injury and disorders in the 

workplace (CASA, 2020:1). 
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Jacobson et al. (2001: 1019) found one day of exercise weekly was related to 

decreased sick leave and two days related to even less sick leave. “Meta-Analysis of 

Workplace Physical Activity Interventions” by Conn et al. (2009: 334) revealed that 

interventions caused a lower mean absenteeism, lower job stress and significantly 

greater job satisfaction. Seat cycles used for 22.8 minutes daily on average by office 

workers in Singapore, led to lower systolic blood pressure levels, less lower back pain, 

better sleep quality and decreased episodes of sleepiness in workers (Chia, Chen, 

and Suppiah, 2015: 8). 

2.8.1 Workplace physical activity interventions 

Studies have revealed that white collar workers spend between 66% and 82% of 

working hours being sedentary (Clemes, O'Connell and Edwardson, 2014: 302). It has 

also been shown that these workers do not balance this by improving their PA 

involvement or by decreasing sedentariness after working hours (Chau et al., 2012: 

54: 199; Tigbe, Lean and Granat, 2011: 53: 51). This highlights the need for inventions 

in the workplace, not only for improving health but to also increase work productivity. 

It has been proposed that interventions should aim to decrease sitting time and 

increase PA of office workers (Puig-Ribera et al., 2015: 72). Malik, Blake and Suggs 

(2014) identified three types of workplace activity intervention programmes which had 

been implemented in recent years. The first type was PA or exercise interventions 

such as exercise classes, promoting use of stairs and active travelling. Another type of 

intervention was offering counselling or support to workers through peer support, 

telephone coaching, motivational talks and group counselling. The third type included 

providing health-promoting information to workers through flyers, email messages, 

health screenings and posters (Malik, Blake and Suggs, 2014: 155). Exercise 

interventions such as a workplace walking program significantly increased workers’ 

daily step count and PA levels (Gilson et al., 2009: 43; von Thiele Schwarz, Lindfors 

and Lundberg, 2008: 183). Offering counselling or support showed some improvement 

in PA levels of workers, with phone counselling and face-to-face mentoring producing 

the largest increase in activity (Campbell et al., 2002: 319, van Wier et al., 2009: 6;). 

Sending email interventions led to a significant increase in leisure-time activity in 

workers (Hager et al., 2002: 333). Walking interventions were found to be the most 

successful in causing a significant rise in PA levels from the PA intervention studies. 
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This was attributed to workers being able to walk during working hours which possibly 

removed the barrier of lack of time to exercise due to work (Dugdill et al., 2008: 27). 

These workplace interventions are aligned with the principles of chiropractic practice 

and care, which consist of a holistic outlook and promotion of a healthy lifestyle by 

encouraging a proper diet and regular exercise CASA, 2020:1).Therefore it is common 

for chiropractors to encourage patients to be more active throughout their daily life, 

such as using stairs instead of a lift or taking regular breaks from sitting at a desk in 

order to encourage more activity at the workplace. 

The studies included in this review by Malik, Blake and Suggs (2014) used a variety of 

methods to assess PA levels of workers. These methods fall into two categories and 

can be either subjective or objective. Subjective methods require the individual to 

record their activity levels or to recall their activity participation. Examples of this used 

in the reviewed studies included questionnaires, interviewing the individuals and filling 

in a PA diary. Objective methods include use of devices which can directly measure 

and monitor biosignals and other measures of activity. Examples of this include 

indirect calorimetry, accelerometers, heart rate monitors and pedometers (Blake and 

Suggs, 2014: 156, Strath et al., 2013: 2262, 2265; Malik,). 

Wearable devices have become increasingly popular and one of the most commonly 

used is pedometers. Pedometers measure steps taken and determine the distance 

walked over a period of time (Strath et al., 2013: 2268). Studies have provided 

sufficient evidence for convergent and construct validity, supporting their use in 

practice and research (Tudor-Locke et al., 2002: 808; Tudor-Locke et al., 2004: 282). 

Schneider et al. found the reliability of commonly used pedometers to be good (> 

0.80) and found the intra-model reliability for most models to be significantly high 

(Schneider et al., 2003: 1782). Advanced pedometers can record walking behaviour 

and measure time spent in different intensity categories during regular gait cycles 

(Bassett and Strath, 2002: 163-164; Strath et al., 2013: 2268). Therefore, pedometers 

measure a cumulative number of steps (volume of activity) and walking behaviour 

(Tudor-Locke and Myers, 2001: 95-96; Corder, Brage and Ekelund, 2007: 598). 

Measurement of activity intensity contributes to aerobic fitness which is important in 

preventing cardiovascular disease and maintaining good health (Eisenmann, Laurson 

and Welk, 2011: S106).  
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2.8.2 Aerobic fitness 

Aerobic fitness measures/estimates the ability of the body to transport oxygen to 

muscle tissue and produce energy when exercising (Armstrong and Welsman, 2007: 

5). Studies have found that higher aerobic fitness contributes to a lowered risk of 

mortality and disease and therefore it is important for maintaining a healthy lifestyle 

(Laukkanen, Lakka and Rauramaa, 2001:825; Swain, 2005: 55, Williams, 

2001:754).Aerobic fitness, or cardiorespiratory fitness, is the ability to perform large 

muscle, dynamic, moderate-to vigorous intensity exercise for prolonged periods of 

time. Performing at this level of physical exertion is dependent on the integrated 

physiologic and functional conditon of the respiratory, cardiovascular, and 

musculoskeletal systems (ACSM, 2018:146).  

Aerobic fitness can be measured by a few methods. Heart rate monitors can measure 

resting and maximum heart rate which indicates the cardiorespiratory stress 

experienced by an individual during exercise (Strath et al., 2013: 2265). Indirect 

calorimetry is considered the most accurate process for energy-expenditure 

measurement in controlled conditions (Strath et al., 2013: 2265). This involves an 

open-circuit system in which oxygen and carbon dioxide volumes expired are 

measured and analysed (Strath et al., 2013: 2265). Another method is the doubly 

labelled water method which measures energy expended over one to three weeks 

(Strath et al.,  2013: 2265).This method uses the removal  rate of two isotopes which 

are ingested in water to determine the carbon dioxide production over the measured 

time (Strath et al.,  2013: 2265).  

2.8.2.1 Measuring aerobic fitness 

An important indicator of aerobic fitness is maximal oxygen uptake (VO2 max). VO2 

max is the maximum rate of the cardiovascular, pulmonary and muscular systems to 

absorb, transport and utilise oxygen per minute during incremental exercise (Poole, 

Wilkerson and Jones, 2008: 403). VO2 max can be directly measured but the process 

is performed in a laboratory setting which is expensive. It is, therefore, common for 

VO2 max to be estimated using physiological measurements such as heart rate values 

measured during submaximal exercise (Uth et al., 2004: 111). VO2 max uses 

assessments such as the Harvard step test, Beep test and the twelve-minute run and 

walk test (Gayen, Bandyopadhyay and Mitra, 2013: 102).  These tests can be 
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performed intermittently (submaximal), continuously to exhaustion (maximal) or in the 

form of a walking/running test (Wood, 2008: 1).  

Submaximal tests include the step tests such as the Harvard step test which is one of 

the most popular tests due to minimal equipment and space needed (Yuan et al., 

2008: 139). This test is based on the assumption that fitter individuals will have 

smaller increases in heart rate while stepping onto and off a step for five minutes and 

will be able to recover more quickly. These results can then be correlated with 

maximal oxygen consumption (Burnstein, Steele and Shrier, 2011: 506). Cycle 

ergometer tests are also submaximal tests. An example is the Astrand-Rhyming test 

which involves cycling for 6 minutes at a specific workload while heart rate is 

measured. The goal is to maintain a steady-state heart rate in the range of 125 and 

170 bpm which, together with the workload, is used to estimate the VO2 max (Wood, 

2008: 1).   

Maximal tests are performed until exhaustion and include V02 max field tests which 

are commonly used. An example is the multi-stage 20 m shuttle run test which 

involves running back and forth between two lines which are 20 metres apart. Running 

speed is then indicated to the individual through a CD audio beep which increases the 

speed every minute (Aandstad et al., 2011: 514).  

Walking/running tests are popular as they can be used by individuals of all ages and 

fitness groups, the tests are simple to perform and many people can be tested at once 

(Wood, 2008: 1). Examples include Cooper’s 12-minute run test which involves 

individuals running as many laps as possible in twelve minutes. The laps completed 

and distance covered are then used to estimate VO2 max (Penry, Wilcox and Yun, 

2011: 5). For less fit or elderly individuals, the Rockport Walking test or six-minute 

walk test can be used. The Rockport test involves walking as quickly as possible for a 

mile (1,6 kilometres) after which heart rate and time of walking is recorded. V02max is 

then calculated using these measurements along with weight and age (Wood, 2008: 

1). The six-minute walk test is an adaptation of Cooper’s 12-minute run test and is 

used on the elderly. This involves walking as quickly as possible for six minutes in a 

rectangular area of 45.72m (Wood, 2008: 1). Beacons are placed to signal distance 

walked (Wood, 2008: 1). The aim is to cover as much distance as possible in the six-

minute time frame. Individuals are then scored using equations set out by Jenkins et 
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al. (2009: 516-517). These include the walking distance, age and height of the 

individual (Jenkins et al., 2009: 516-517). 

2.9. Summary 

 Interventions can be developed and implemented to improve employee health and 

fitness which may consequently contribute to improved work productivity (Chia, Chen 

and Suppiah, 2015: 5-10). If high levels of inactivity are found, measures can be taken 

to educate employees about the importance of exercise. Few studies have been done 

on PA levels of office workers in SA (Ferreira and Strydom, 2016: 118-119). Most 

research focusses on health-care workers. Inactivity contributes to the high levels of 

obesity and co-morbid pathology (Skaal and Pengpid, 2011: 563). Therefore, more 

studies need to be done in this area of PA. Additionally, PA data of university staff will 

give insight into the health of employees and steps can be taken to improve PA 

uptake. This study therefore aims to determine the PA patterns and aerobic fitness of 

academic staff at the DUT to expand the knowledge in this area. 
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Chapter Three: 

Methodology 

3.1 Background 

This chapter describes the methodology that was applied to the research question and 

hypotheses. This chapter will consist of the study design, the ethical considerations 

used, the study setting, the study population, participant recruitment, the sample size, 

inclusion and exclusion criteria, the measurement tools used, research procedure, 

limitations that were experienced in the study, data synthesis and the statistical 

analysis used. 

3.2 Study design 

The study was designed as a cross-sectional study in a quantitative paradigm. It 

consisted of a descriptive component, involving the completion of the IPAQ and 7-day 

pedometer wear and an experimental component in the form of an aerobic fitness 

assessment. The study was conducted at DUT from which academic staff were 

recruited. DUT gave the researcher permission to conduct the study (Appendix D). 

Individuals were required to complete the questionnaire, wear the pedometer for a 

consecutive seven-day period and to perform an aerobic fitness assessment. Approval 

to conduct the study was obtained from the Institutional Research Ethics Committee 

(IREC) (IREC Reference Number: REC 37/18) (Appendix H). 

3.3 Study setting 

The aerobic fitness test and other measures (such as anthropometric measures), as 

well the issuing and return of the pedometer, were undertaken in the rehabilitation 

room located in the DUT chiropractic clinic in Durban, KwaZulu-Natal. Following 

informed consent by participants, the questionnaires were provided to participants 

either through delivery by the researcher to their offices or by email for them to fill out. 

The method of receiving the questionnaire was the choice of the participants. The 

participants completed the questionnaires in their own time and then either emailed 

them back to the researcher or the researcher collected them once completed.  

Pedometers were used by participants throughout their daily activities at work and 

during leisure time. 
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3.4 Study population 

The study population was 472 full-time, non-contract academic staff members at DUT 

at the Ritson, ML Sultan and Steve Biko campuses. 

3.5 Permission to conduct research 

Full ethical approval to conduct research was granted by the Institutional Research 

Ethics Committee (IREC) (Appendix H) at DUT. In order to grant full ethical approval, 

IREC also required gatekeeper permissions. These permissions were granted by the 

DUT Chiropractic Clinic Director (Appendix E) and DUT (Appendix D). Full ethical 

approval indicated that the research study followed the principles of the Declarations 

of Helsinki of 1964, and Nuremburg and Belmont of 1947. 

3.6 Inclusion and exclusion criteria 

The following criteria were used to determine those eligible for inclusion in the study: 

1. Full-time academic employees at the university. 

2. Signed Informed consent (Appendix A). 

3. Willingness to wear a pedometer during waking hours for seven consecutive 

days and additionally be willing to perform an aerobic fitness test if randomly 

selected.     

The following criteria were used to determine those not eligible for inclusion into the 

study: 

1. The supervisors of the research project. The supervisors were involved and        

invested in the research project which could lead to bias in the results.  

2. Participants not willing to wear a pedometer. The pedometer was required for 

complete data collection in the study therefore participants needed to agree to wear 

them. 

3. Participants performing non-ambulatory activity (such as swimming and cycling) 

that may not be captured or may be inaccurate through the pedometer reading. 

This could lead to inaccurate pedometer data collection which would not show a 

true reflection of the participant’s PA levels. 
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4. Participants that did not sign the informed consent. This was required for ethical 

reasons and ensured the participants were fully informed about the study and 

what was required of them. 

5. Participants who were not full-time academic staff members. This was chosen 

to ensure consistency in the results as all participants had similar working hours. 

6.    Participants that reported any known health problems, for example injury or 

cardiac disease, that would have prevented them from performing the fitness 

assessment. This was to protect participants health and to not put them at risk  

of negatively affecting their health e.g. worsening an injury or symptoms of an 

injury or disease.   

3.7 Sampling 

Sampling included participant recruitment and sample size. 

3.7.1 Participant recruitment 

The participants were full-time, non-contract academic staff members at DUT. 

Permission was given to the researcher by the DUT Institutional Research Ethics 

Committee (IREC) allowing the academic staff to participate in the study (Appendix D). 

Academic staff were recruited by the researcher through emails and phone calls made 

by the researcher. Participation in the study was voluntary. 

3.7.2 Sample size 

The Department of Management Information Systems at DUT was contacted to supply 

the number of full-time academic staff members employed by the university, which 

was 472. The initial sample size calculated by a statistician was 213 participants for 

completion of the questionnaires and pedometer wear (Singh, 2017). The sample size  

which was initially calculated for the fitness assessments was 40 participants. These 

sample sizes accounted for the possibility of drop-outs and lost data. They were 

randomly selected from the participants who had already completed both the 

questionnaire and pedometer wear (Singh, 2017). After five months of data collection, 

the researcher requested a sample size reduction due to low response rate, limited 

pedometer numbers and time constraints. This reduction was approved (Appendix I) 

and the reduced sample size determined after consultation with a statistician for 
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completion of the questionnaire and pedometer study was 61 staff members. This 

same sample size was determined for the fitness assessment participants in order to 

increase the validity of the results. Thus, the sample size required for the aerobic 

fitness assessment was 61 staff members.  A power analysis using ANOVA tests was 

conducted in G-POWER to determine a sufficient sample size. ANOVA (Analysis of 

Variance) is a statistical method that evaluates potential differences in a scale-level 

dependent variable by a nominal-level variable having 2 or more categories (Statistics 

Solutions., 2013:1).G-POWER is a widely used tool to compute statistical power 

analyses for many different t tests, F tests, χ2 tests, z tests and some exact tests. It 

can also be used to compute effect sizes and to display graphically the results of 

power analyses (Buchner et al., 2020:1). These statistical tools and programs were 

selected and used at the discretion of the statistician and were sufficient in 

determining the sample size for the study. 

3.8 Measurement tools 

3.8.1 The International Physical Activity Questionnaire  

This was the self-administered format and included an additional page with questions 

on socio-demographics (age and gender), a subjective fitness rating, types of sport 

involvement, leisure-time exercise and recreational activities engaged in. This page 

also included questions on whether the participant was physically fit enough to 

participate in the step test and did not have any health problems or injuries preventing 

them from participating (Appendix C). The IPAQ consisted of five parts and the 

questions were close ended. 

The questionnaire included the following five parts: 

• Part 1: Job-related PA 

• Part 2: Transportation PA 

• Part 3: Housework, house maintenance and caring for family 

• Part 4: Recreation, sport and leisure-time PA 

• Part 5: Time spent sitting 
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The questions in these five parts focused on the intensity of activity; whether moderate 

or vigorous (IPAQ research committee, 2002: 1-5). Metabolic equivalent of task 

(MET)-minutes per week were then calculated using prescribed MET values from the 

Compendium by Ainsworth et al. (2000: 498-504) and were applied to time variables 

according to the intensity of activity (IPAQ research committee, 2005: 5). This 

questionnaire did not require permission for use and was found to be valid when 

assessing PA patterns and levels in healthy adults by Hagstromer, Oja and Sjostrom 

(2005: 755-762). Mäder et al. (2006: 1255-1266) found the reliability of the short 

format of IPAQ to be good where a Spearman correlation produced a coefficient range 

of 0.43-0.68 for continual data measures.  

 

3.8.2 Pedometer wear 

Participants wore a blinded pedometer, the Omron HJ 720 ITC. This was a 

piezoelectric pedometer which recorded the intensity and number of steps taken. 

Pedometers were calibrated for each participant which required their weight (kg), 

height (cm) stride length (cm),date and time to be entered before the pedometer was 

worn. This was then uploaded electronically. Information displayed included number of 

steps taken daily, number and duration of “manufacturer-defined aerobic steps” (>60 

steps/minute, minimum duration of 10 minutes) (OMRON Healthcare, 2007: 1). This 

provided aerobic time, which is complete time spent accumulating steps in minutes 

per day (minutes/day). Calories burned and distances covered were also displayed. 

This brand and model of pedometer has been shown to be valid and reliable by 

Holbrook, Barreira and Kang (2009: 669-673) for various mounting positions under 

prescribed and self-paced walking conditions in both healthy and overweight adults. 

Hasson et al. in 2009 stated it was a valid assessment of steps taken in different BMI 

groups during constant- and variable-speed walking. 

3.8.3 Aerobic fitness 

The Harvard step test was used to measure aerobic fitness of participants. It is based 

on the theory that individuals with higher aerobic fitness levels experience smaller 

increases in heart rate when stepping up and down a 44 cm step for five minutes and 

have faster physical recovery times (Burnstein, Steele and Shrier, 2011: 505-513). 
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Heart rate was measured prior to beginning the step test. Participants were required to 

step up and down the step continuously for five minutes or for as long as they were 

able to. Participants were advised to stop as soon as they experienced any discomfort 

while performing the test. After five minutes they were instructed to sit down and be as 

quiet and still as possible. Heart rate was then measured at 30 second intervals up to 

five minutes, beginning one minute after stepping had stopped. Cardiorespiratory 

endurance was determined using the Physical Efficiency Index (PEI) formula (Lee, 

Roh and Kim, 2016: 641-645): 

PEI = D/(2 × P) × 100 

D: Duration of the exercise (s) 

P: First phase (60–90 s) + Second phase (120–150 s) + Third phase (180–210 s) 

Heart rates (Lee, Roh and Kim, 2016: 641-645) 

Burnstein, Steele and Shrier (2011: 505-513) found this test to be reliable and valid for 

fitness in occupational and sport settings. BMI was calculated using the participant’s 

height and weight with the formula of kg/m2. PBF was measured and waist 

circumference measured with a measuring tape. 

3.8.4 OMRON BF511 Body Composition Monitor 

The Omron BF511 body composition monitor uses bioelectrical impedance analysis to 

determine specific variables including weight, BMI, PBF, skeletal muscle percentage 

and visceral fat level. This is achieved through sending a very weak electrical current 

through the body. An example is the calculation of PBF. Due to body fat having low 

electrical conductivity, this electrical impedance is used to determine the fat tissue 

percentage. Information such as gender, height and age were entered into the profile 

on the monitor, which assisted with calculation of the variables (Omron Healthcare, 

2017: 1,3). The variables recorded were weight (kg), BMI (kg/m2) and PBF (%). This 

device has been clinically validated and found to provide accurate information for field 

studies and its eight-electrode arrangement (positioned on both hands and feet) was 

preferred for public and personal use (Bosy-Westphal et al., 2008: 320, 324). 
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3.9 Research procedure 

3.9.1 Initial approach to prospective participants and completion of 

questionnaires 

The researcher randomly selected departments at DUT using the RANDBETWEEN 

function as a random number generator in Excel. The departments included were 

those situated on the Ritson, Steve Biko and M.L. Sultan campuses. The researcher 

requested participation through phone calls and emailing the staff members and 

department secretaries a Letter of Information and Informed consent (Appendix A) and 

the questionnaire (Appendix C). The Letter of Information and Informed Consent 

(Appendix A) consisted of a detailed explanation of the study which stated that it was 

completely voluntary and staff members could withdraw from the study at any time. 

The email also asked staff members to complete the questionnaires and email them 

back or to contact the researcher to collect them from the department. Separate ballot 

boxes were used to store the Letter of Information and Informed Consent (Ballot box 

A) and the questionnaires (Ballot box B), which ensured confidentiality. After receiving 

the written informed consent, the staff members were assessed to determine whether 

they met the inclusion criteria of the study.  

3.9.2 Handing out of pedometers and completion of pedometer wear 

Staff members were asked to wear a pedometer daily for seven consecutive days 

after returning the completed questionnaire to the researcher. This was to ensure a 

five-consecutive-day protocol to increase the likelihood of attaining at least three days 

of pedometer readings. This is the minimum criteria for estimating daily ambulatory 

physical activity (Tudor-Locke et al., 2004: 281-291; Rowe et al., 2007: 435-447; Hart 

et al., 2011: 62-69). The researcher aimed to receive pedometer data over seven 

consecutive days for all 61 participants and continued data collection until this was 

achieved. 

Staff members were required to wear the pedometer on the right or left hip, throughout 

the day, and to follow their usual daily activity routine. They were informed of the date 

on which pedometers would be collected and by which they needed to have worn the 

pedometer consistently for a week. The researcher also informed the staff members 

that they could only remove the pedometer when sleeping, showering or bathing. The 
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pedometer screen was covered to prevent staff members from seeing their daily steps 

which could have influenced their levels of physical activity. Staff members were 

emailed reminders to wear their pedometers and to obey the protocol. Staff members 

were also informed that they would be able to receive their daily results at the end of 

the study. 

3.9.3 Fitness assessment 

The staff members were instructed to bring their pedometers to the fitness 

assessment to return them to the researcher. Reminders for dates and times of 

returning the pedometers and the fitness assessment were sent to participants. The 

researcher met with the staff member in the rehabilitation room in the DUT chiropractic 

clinic. The staff member than performed the Harvard Step Test. This consisted of the 

researcher recording the stepping time up to five minutes. The heart rate was 

measured at 30 second intervals up to five minutes, beginning exactly one minute 

after stepping had stopped. Weight, BMI and PBF were determined using the Omron 

BF511 body composition monitor. Height was determined using a tape measure. 

Waist and hip circumferences were measured to determine the waist-hip ratio. Waist 

circumference was measured in the mid-axillary line halfway between the lower 

margin of the last palpable rib and the top of the iliac crest. Hip circumference was 

measured at the widest circumference of the buttocks (WHO, 2011: 20).  These 

measurements were all recorded on the data collection sheet (Appendix G). Collection 

of the pedometers and performance of fitness assessments were done over the 

duration of a month from administering the questionnaires. 

3.10 A summary of the research procedure 
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Permission was 

received from DUT 

to conduct the study 

(Appendix D). 

Permission was 

received from the DUT 

Chiropractic Clinic 

Director to conduct the 

study (Appendix E). 

Approval was obtained 

from the RHDC and 

IREC to conduct the 

study (Appendix H). 

The sample of 61 participants 

consisting of full-time, non-contract, 

academic staff members was obtained 

from the Ritson, Steve Biko and M.L. 

Sultan campuses at DUT. 

Random selection of departments to be 

approached was carried out using a 

random number generator in an Excel 

spreadsheet. 

Prospective participants were contacted 

through email of the Letter of 

Information and Informed consent 

(Appendix A) and the questionnaire 

(Appendix C). 

Pedometers were issued to participants 

after Informed Consent and the 

completed questionnaires had been 

returned and were worn for seven 

consecutive days. 

After completion of pedometer wear, 

participants performed the Harvard Step 

Test and measurements were taken 

(Appendix G). 

Questionnaire, pedometer and fitness 

assessment data were coded on an 

EXCEL spreadsheet by the researcher 

and was analysed by a statistician using 

IBM SPSS version 25.0. 



41 
 

3.11 Ethical considerations 

• Permission was received from the DUT to conduct the study (Appendix D). 

• Permission was received from the DUT Chiropractic Clinic Director to conduct 

the study (Appendix E). 

• Approval for this study was obtained from the RHDC and the IREC of DUT 

(IREC Reference Number: REC 37/18) (Appendix H). 

• Participants were given a letter of information and consent to inform them of the 

study (Appendix A) and the lecturers were required to sign the letter of consent 

(Appendix A). 

• The researcher and each participant signed a letter of confidentiality. This 

stated that the information was to be kept private between the researcher and 

the participant and that the participant’s identity was to be kept anonymous in 

the research process (Appendix B). 

• The participants were informed that participating in the research was entirely 

voluntary and that they should not feel compelled to participate. 

• No remuneration was given to the participants due to participation being 

voluntary. 

• All information obtained was only seen and utilised by the researcher, the 

statistician and the supervisor. It was kept in safe storage during the research 

study. 

• Justice was ensured throughout as the study was fair and impartial. There was 

no direct benefit for participation and each participant was treated the same.  

• Non-maleficence was ensured as participants did not suffer any harm from the 

research. 

• The data will be stored safely at the DUT – Chiropractic Programme for five 

years after which it will be shredded and disposed of. 

3.12 Data Synthesis and Analysis 

3.12.1 International Physical Activity Questionnaire data 

The data was captured in an EXCEL spreadsheet to be coded and cleaned using the 

Guidelines for Data Processing and Analysis of the IPAQ – Short and Long Forms 

manual found on the IPAQ website (IPAQ research committee, 2005: 1-15). The data 
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was coded as a continuous measure and as median MET-minutes. Interquartile 

ranges and median values were worked out for low-intensity PA (LPA), moderate-

intensity PA (MPA) and vigorous-intensity PA (VPA) according to the specific domains 

(transportation, work, home, yard and leisure). These were then calculated by using 

the formulas and MET values present in the analysis guide. Total PA scores were 

calculated using the formula of Total PA MET-minutes/week = sum of Total Work + 

Total Transport + Total Domestic and Garden + Total Leisure-Time MET-

minutes/week scores. Categorical scores were then applied and classified populations 

as either ‘low’, ‘moderate’ or ‘high’. The question on sitting was an additional indicator 

variable and was not included in the PA score. Minutes were used as the indicator 

instead of MET-minutes because the latter represented energy spent. The data was 

cleaned using the guidelines set out in the analysis guide. An example of an analysis 

plan was present in the guide which was followed by the researcher (IPAQ research 

committee, 2005: 1-15). The complete time doing PA during the week and the activity 

intensity were used and compared to WHO recommendations for PA per week. This 

advised 150 minutes of MPA or 75 minutes of VPA or an equivalent combination of 

both, accumulating at least 600 MET minutes weekly. The formula that was used was: 

(MET value) × (time of activity in minutes per day) × (days of activity per week) = 

MET-minutes per week (IPAQ research committee, 2005: 1-15). 

3.12.2 Pedometer data 

Data was uploaded onto the Omron Health Management Manager Software Protocol 

(Incorporated Omron Health Management. Instruction manual: Pocket pedometer-

model HJ-720ITC, 2007: 1). Participants’ data was analysed if the pedometer was 

worn for at least seven consecutive days. The variables of daily steps, aerobic steps, 

aerobic walking time, calories burned, and distance covered were then exported into 

an EXCEL spreadsheet for data analysis. 

Tudor-Locke and Bassett (2004:6-7) described the normal steps-per-day categories 

and classification system. 

Table 3.1: Steps-per-day categories and classification system (Tudor-Locke and 

Bassett, 2004:6-7) 
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Steps per day Classification 

<5000 Sedentary lifestyle 

5000–7499  Physically inactive 

7500–9999 Moderately active 

≥10,000 Physically active 

≥12,500 Very active 

 

3.12.3 Fitness assessment data 

The PEI for each participant was compared to this classification table (Chegg Inc., 

2019: 1). 

Table 3.2: Physical Efficiency Index Classification (Chegg Inc., 2019: 1) 

Physical Efficiency Index Classification 

Below 55 Poor 

55 to 64 Low average 

65 to 79 High average 

80 to 89 Good 

90 and above Excellent 

The  physical efficiency/fitness index  (PEI/PFI) measures  the  physical  fitness  for  

muscular work and the ability to  recover  from the  work (Parmar and Vaghela, 

2015:1076). 

The BMI (kg/m2) was compared to the ranges specified by WHO and classified 

accordingly. 

Table 3.3: Body mass index and corresponding nutritional status (WHO, 2019: 1) 

Body Mass Index (BMI)  Nutritional Status 

Below 18.5 Underweight 

18.5–24.9 Normal weight 

25.0–29.9 Pre-obesity 

30.0–34.9 Obesity class I 

35.0–39.9 Obesity class II 

Above 40 Obesity class III 

 

PBF was compared to the classification table which was based on the research of 

McCarthy et al. (2006: 598) and Gallagher et al. (2000: 694-701), found in the 
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instruction manual of the Omron BF511 body composition monitor. This table 

classified participants according to gender and age into the categories of low, normal, 

high or very high PBF (Omron Healthcare, 2017: 30). 

The waist and hip circumference measurements were used to determine the waist-hip 

ratio (waist circumference/hip circumference). This was then compared to a 

classification table of risk according to waist-to-hip ratio for disease associated with 

being overweight. 

Table 3.4: Waist-to-hip ratio and disease risk (Burgess, 2017: 1) 

Disease risk Women Men 

Low 0.80 or below 0.95 or below 

Moderate 0.81–0.85 0.96–1.0 

High 0.86 or above 1.0 or above 

 

The participants’ data from the IPAQ, the pedometers and the fitness assessment was 

then classified into three groups according to their participation in the study. Group A 

consisted of participants who only completed the IPAQ questionnaire in the study. 

Group B consisted of participants who completed the IPAQ questionnaire and 

pedometer wear. Group C consisted of the participants who completed all three data 

sets. This comparison of data allowed for possible correlations between trends in the 

data and the level of study participation which might have shown significant 

correlations that would have provided further insight in the study. 

3.13 Statistical analysis 

IBM Statistical Package for the Social Sciences (SPSS) version 25.0 was used to 

analyse the data. Continuous data was described using median and inter-quartile 

range overall and per group, as the variables were not normally distributed. Median 

values were reported, and non-parametric tests were performed due to the skewness 

of the data (Esterhuizen, 2019: 1). The median is less influenced by skewed data and 

outliers than the mean and thus is a preferred measure of central tendency with 

asymmetrical data (Australian Bureau of Statistics, 2013: 1). Nonparametric Kruskal-

Wallis tests were used to compare medians across PA groups at a 0.05 level of 

significance. Where an overall significant result was found, Bonferroni adjusted 
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multiple comparison tests were done to try and identify the groups which differed. 

Relationships between continuous variables were assessed using Spearman’s rank 

correlation coefficient (Esterhuizen, 2019: 1).  

3.14 Limitations 

The researcher had difficulty contacting the staff members through email as many 

staff members did not reply. The researcher only sent emails for the first two months 

of data collection as there was a very low response rate from the staff members. At 

the beginning of the third month, the researcher began phoning staff members to 

inform them of the study and to ask them if they were willing to participate. This 

resulted in an improvement but the response rate per department was still relatively 

low. A limited number of pedometers were available to the researcher to give to 

participants. This resulted in a longer time being required for data collection as each 

pedometer was with each participant for a week at a time during the data collection 

period. In the fourth month of data collection, DUT experienced a suspension of the 

academic programme due to student protests. The staff members recruited during that 

month were not lecturing and spent most of the day in their offices. This meant that 

the PA data from the questionnaires and pedometers did not reflect their usual daily 

activity routine during work hours. Thus, due to low response rate, human resource, 

time and financial constraints, the sample size was reduced to 61 participants 

(Appendix I).  

Limitations in the methodology included the use of the IPAQ as there have been 

limitations reported. It has been reported that there may be a possible limitation 

regarding the high prevalence estimates produced, where 75% of many populations 

satisfy or succeed 600 MET-minutes (Bauman et al., 2009:8).Another limitation is that 

participants struggle to differentiate between moderate and vigorous activity, this can 

lead to PA being overestimated (Sallis and Saelens, 2000:1). IPAQ assesses multiple 

domains of PA which could cause increased overall PA estimates than other surveys 

that only capture leisure-time activity (Health and Human Services, US,2008:1-

61).Another possible limitation is misreporting PA due to recall problems or cross-

cultural differences (Bauman et al., 2009:S6). No premeasurement criterion was 

communicated to participants before using the OMRON BF511 Body Composition 

Monitor, as the researcher was not aware of these criteria (Beestone, 2018:1). When 
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performing the Harvard Step test, a metronome was not used to ensure a rate of 30 

steps per minute which has been used in other studies (Hiremath, Parwati and 

Goudar, 2018:2; Sharma et al., 2014:259). 
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Chapter Four: 

Results 

4.1 Introduction 

This chapter presents the findings and analysis of data collected in the study. These 

results are linked to the hypotheses and the research question, which influenced the 

study. It consists of the following: participation rate; demographics of participants; self-

reported PA levels using the IPAQ; PA patterns using pedometer data; comparison of 

pedometer-measured data with self-reported data; aerobic fitness assessment 

measurements; comparison of pedometer-measured data with aerobic fitness; 

comparison of pedometer measured data with fitness assessment measurements, 

self-reported fitness level and IPAQ PA. 

Median values were reported, and non-parametric tests were performed for the results 

that follow due to the skewness of the data (Esterhuizen, 2019). The median is less 

influenced by skewed data and outliers than the mean and thus is a preferred 

measure of central tendency with asymmetrical data (Australian Bureau of Statistics, 

2013: 1). 

4.2 Participation rate 

Sixty-one full-time, permanent academic staff members from DUT participated in the 

study. A total of 218 questionnaires were sent out to full-time, permanent academic 

staff members on Ritson, Steve Biko and M L Sultan campuses over a five-month 

period. Of the 218 questionnaires distributed, 116 were completed and returned. Of 

these, 55 were excluded as 27 participants only filled in the questionnaire and did not 

complete the pedometer wear or fitness assessment. A further 28 participants 

completed the questionnaire and pedometer wear but did not perform the fitness 

assessment. These 55 participants were excluded due to either a change of mind and 

not wanting to participate in pedometer wear and perform the fitness assessment, or 

the researcher was unable to contact them after completion of the questionnaire to 

complete the rest of the study. Another 5 participants were excluded for not 

completing the questionnaire completely or failing to complete the informed consent 

form. The final sample number of the study was thus 61 (n = 61). The final response 

rate was 27.9%. Participants were required to complete the IPAQ, wear a pedometer 
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for seven consecutive days, perform the Harvard step test and have measurements 

including BMI, PBF, body height, body weight and waist-to-hip ratio recorded. 

4.3 Demographics 

4.3.1 Age 

The mean age of participants was 44.1 ± 9.5 years. The oldest participant was 63 

years old and the youngest participant was 25 years old. 

4.3.2 Gender 

The majority of the sample (67.2%) consisted of females (n = 41).  

4.3.3 Department and Faculty 

Table 4.1 shows that the largest number of participants was from the Information 

Technology department at 37.7% (n = 23) and that the Nursing department had the 

lowest number of participants at 1.6% (n = 1). 

Table 4.1: Participation of participants according to department 

Department Frequency (n) Percentage (%) 

Applied Law 2 3.3 

Auditing and Taxation 2 3.3 

Community Health Studies 4 6.6 

Dental Sciences 3 4.9 

Entrepreneurial Studies and 

Management 

2 3.3 

Financial Accounting 4 6.6 

Food and Nutrition Consumer Sciences 2 3.3 

Hospitality and Tourism 8 13.1 

Information and Corporate Management 3 4.9 

Information Technology 23 37.7 

Management Accounting 7 11.5 

Nursing 1 1.6 

 

The faculty of Accounting and Informatics made up the largest portion of the sample at 

63.9% (n = 39). This was followed by Management Sciences at 19,7% (n = 12). 

Applied Sciences comprised the smallest portion at 3.3% (n = 2). 
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4.3.4 Sports participation 

The most popular exercise was walking (45.9%), followed by going to the gym (37.7%) 

and running (23%). Other forms of exercise performed were yoga (14.8%), soccer 

(6.6%) and cricket (3.3%). 

4.3.5 Recreational activity involvement 

The most popular activity was shopping (44.3%), followed by dancing (16.4/%) and 

playing with their children (13.1%). Other activities such as gardening (6.6%) and 

walking the dog (3.3%) were also mentioned. 

4.4 Self-reported physical activity levels 

Self-reported physical activity was determined using the IPAQ. 

4.4.1 Physical activity classification 

To be classified as moderately active, participants needed to perform a minimum of 20 

minutes of VPA on three or more days (IPAQ research committee, 2005: 5, 6). 

Alternatively, performing MPA or walking for at least 30 minutes for five days or more, 

were also included in this classification of moderately active. A third alternative 

requirement was a combination of activity to accumulate 600 MET minutes a week 

(IPAQ research committee, 2005: 5, 6). To be considered highly active, participation in 

VPA on at least three days to accumulate at least 1500 MET-minutes/week is required 

(IPAQ research committee, 2005: 5, 6). Alternatively, seven or more days of a 

combination of activity resulting in at least 3000 MET-minutes/week can be achieved 

(IPAQ research committee, 2005: 5, 6). Low or physically inactive participants have 

less than 600 MET-minutes/week (IPAQ research committee, 2005: 5, 6). Of the 

participants who completed the questionnaire, pedometer wear and fitness 

assessment, most were classified as being moderately active (49.1%), while 31.9% 

were highly active and 19.0% were classified as low or physically inactive according to 

the IPAQ data. 

4.4.2 Types of physical activity intensity performed by participants  

The median for total physical activity was 4018.5 MET minutes per week (360.0-

29100.0). Participants spent the most time engaging in MPA during the week at 1800 
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MET minutes/week (360.0-28620.0). The least amount of time was spent engaging in 

VPA during the week at 720 MET minutes/week (0 -12720). 

4.4.3 Physical activity undertaken across specific domains 

Most physical activity was spent performing domestic and gardening/yard activities at 

1120.0 MET-minutes/week (0.0-28560.0). Participants were least physically active in 

the transport domain when travelling between places at 594.0 MET minutes/week 

(0.0-7920.0). At work, 1050.0 MET-minutes/week (0.0- 19020.0) of PA were 

performed and during leisure-time 794.0 MET-minutes/week (0.0-6426.0) were 

performed.  

4.4.4 Sedentary activity 

Participants spent a weekly median time of 37 hours (2.3-100) sitting. The average 

sitting time per day was 5.29 hours (0.3-14.29). 

4.4.5 Sedentary activity according to physical activity classification 

No significant relationship was present (p = 0.640) between the median total sitting 

minutes per week and the physical activity classification groups.  

4.4.6 Self-reported fitness level 

Of all participants, 19.7% rated their level of fitness out of ten as six (n = 12). The 

second most common ratings were three (n = 11) and five (n = 11) out of ten which 

were both rated by18% of participants respectively. The 25 and 75 percentiles were 

3.50 and 6.50 respectively. 

4.5 Self-reported fitness level and IPAQ physical activity classification 

The median self-reported fitness level for moderately active participants was five out 

of ten (3 - 6). Highly active participants reported six out of ten (5 - 7) and low activity 

participants reported 3 out of ten (1 - 3).The 25 percentiles were 3 (moderately active), 

5 (highly active) and 1 (low activity) respectively and the 75 percentiles were 6 

(moderately active), 7 (highly active) and 3 (low activity).Please see in Table 4.2 

below. 

Table 4.2: Self-reported fitness level and IPAQ physical activity classification 
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 IPAQ Physical activity classification 

Low Moderate High 

Self-reported fitness level out of ten Median 3 5 6 

Percentile 25 1 3 5 

Percentile 75 3 6 7 

 

There was a significant difference in self-reported fitness level across the three PA 

groups (p = 0.003). Post hoc tests showed that the significant differences were 

between the high and low groups (p = 0.01) as well as the moderate and high groups 

(p = 0.04). This shows that the low activity group rated themselves much lower than 

those in the high activity group and the high activity group rated themselves higher 

than the low activity group. The moderate activity group also generally rated 

themselves lower than the highly active group and the highly active group rated 

themselves higher than the moderate activity group. Therefore, participants rated their 

fitness level correctly across the groups. Please see in Table 4.3 below. 

Table 4.3: Post hoc tests for self-reported fitness level and PA groups 

Sample 1- 

Sample 2 

Test statistic Std. Error Std. Test Statistic 

(2-sided tests) 

Sig. Adj.Sig. 

Low-Moderate -19.753 10.602 -1.863 .062 .187 

Low- High -31.167 10.671 -2.921 .003 .010 

Moderate-High -11.414 4.616 -2.473 .013 .040 

 

4.6. Average daily pedometer values 

The median number of daily steps taken by participants was 4824.43 steps (565.86-

15098.57). A median distance of 3.6 kilometres (0.31-11.89) was covered daily. 

Participants walked a median number of 586.29 daily aerobic steps (0.00-5830.43) 

and burned a median amount of 83 kilocalories (6.14-450.71) every day. The median 

aerobic walking time was six minutes (0.00-52.86). 
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4.7 Comparing pedometer-measured data with IPAQ physical activity 

classification 

A trend was present which indicated that as self-reported physical activity increased, 

so did all the median values of the pedometer-measured data. This is demonstrated in 

Figures 4.1 to 4.5 below. 

The median step count was the highest in the high activity group (6001,71 steps), 

followed by the moderate activity group (4627,57 steps) and lastly the low activity 

group (4182,86 steps) (Figure 4.1). 

 

Figure 4.1: Median steps according to physical activity classification 

The median aerobic step count was highest in the high activity group (1114,57 aerobic 

steps), followed by the moderate activity group (213,14 aerobic steps) and lastly the 

low activity group (0 aerobic steps) (Figure 4.2). Aerobic steps differ from normal steps 

as it is a more rigorous style of walking and is detected when more than 60 steps per 

minute are taken and walking occurs for more than 10 minutes continuously (OMRON 

Healthcare, 2007: 1).  
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Figure 4.2: Median aerobic steps according to physical activity classification 

The median aerobic walking time was the highest in the high activity group (10 

minutes), followed by the moderate activity group (2,14 minutes) and lastly the low 

activity group (0 minutes) (Figure 4.3). Aerobic walking time is the time accumulated 

when performing aerobic steps (OMRON Healthcare, 2007: 1). 

 

Figure 4.3: Median aerobic walking time according to physical activity classification 

The median energy expended was the highest in the high activity group (123,71 

kilocalories), followed by the moderate activity group (62,86 kilocalories) and lastly the 

low activity group (57,57 kilocalories) (Figure 4.4).A kilocalorie (Kcal) represents a unit 
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of energy containing 1,000 calories, therefore average kilocalories are the energy 

burned throughout the day (Mckenzie, 2020:1). 

 

Figure 4.4: Median energy expended according to physical activity classification 

The median distance covered was the highest in the high activity group (4,37 

kilometres), followed by the moderate activity group (3,44 kilometres) and lastly the 

low activity group (3,01 kilometres) (Figure 4.5). 

 

Figure 4.5: Median distance covered according to physical activity classification 

The Kruskal-Wallis tests showed an overall significant difference between the physical 

activity groups in terms of average aerobic steps (p = 0.028) and average aerobic 
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walking time (p = 0.033). A significant difference in aerobic step count was found 

between the low activity group and high activity group (p = 0.019) (Table 4.4). A 

significant difference in aerobic walking time was also present between the low activity 

group and high activity group (p = 0.059) (Table 4.5). Aerobic steps differ from normal 

steps as it is a more rigorous style of walking and is detected when more than 60 

steps per minute are taken and walking occurs for more than 10 minutes continuously 

(OMRON Healthcare, 2007: 1). Aerobic walking time is therefore the time 

accumulated when performing aerobic steps (OMRON Healthcare, 2007: 1). However, 

post hoc tests for these two variables showed that none of the pairwise comparisons 

between individual groups reached statistical significance due to small sample sizes 

and thus low power, especially in the low physical activity group. The low versus high 

groups showed the largest differences in each case, but the difference did not quite 

reach statistical significance (p = 0.056 and 0.059, respectively). 

Table 4.4: Post hoc tests for aerobic steps and physical activity groups 

Sample 1 –

Sample 2 

Std. Error Std. Test Statistic 

(2-sided tests) 

Sig. Adj. Sig. 

Low-moderate 10.480 -1.598 .110 .330 

Low-High 10.548 -2.354 .019 .056 

Moderate-High 4.562 -1.773 .076 .228 

 

Table 4.5: Post hoc tests for average aerobic walking time and physical activity groups 

Sample 1 –

Sample 2 

Std. Error Std. Test Statistic 

(2-sided tests) 

Sig. Adj. Sig. 

Low-moderate 10.479 -1.618 .106 .317 

Low-High 10.547 -2.332 .020 .059 

Moderate-High 4.562 -1.675 .094 .282 

 

4.8 Measurements performed at the aerobic fitness assessment 

The measurements performed at the aerobic fitness assessment included: PEI, BMI, 

waist-to-hip ratio and PBF. 
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4.8.1 Physical Efficiency Index  

The median PEI for participants was 50. This is classified as poor according to the 

classification by Chegg Inc. (2019:1).The 25 and 75 percentiles were 47 and 56 

respectively. Most participants (62.3%, n = 38) were classified as having a poor PEI. 

This was followed by 31.1% (n = 19) of participants having a low-average PEI 

classification. Only 6.6% (n = 4) were classified as having a high-average PEI.  

4.8.2 Body Mass Index  

The median BMI of participants was 27.3 kg/m2, which is in the pre-obese BMI 

category. The 25 and 75 percentiles were 23 and 32.3 respectively. The most 

common BMI classification was of normal weight at 34.4% (n = 21). To be classified 

as pre-obese, a participant needs to have a BMI between 25.0–29.9 kg/m2. To be 

classified in obesity class I, a BMI of 30.0–34.9 kg/m2 is required. Obesity class II 

requires a BMI of 35.0–39.9 kg/m2. To be classified in obesity class III requires a BMI 

above 40 kg/m2 (WHO, 2019: 1). Just over a third of participants were classified as 

pre-obese at 31.1% (n = 19) and 18% (n = 11) were categorised in obesity class I. 

Figure 4.6 shows the BMI classifications and their respective percentages below. 
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Figure 4.6: Proportion of participants according to body mass index 

classification 
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4.8.3 Waist-to-hip ratio 

The median waist-to-hip ratio was 0.83. The 25 and 75 percentiles were 0.77 and 0.87 

respectively. The waist-to-hip ratio of most participants was classified as being low risk 

(65.6%, n = 40). Low risk categorisation requires women to have a ratio of 0.80 or 

below and men to have a ratio of 0.95 or below (Burgess, 2017: 1). This was followed 

by 18% (n = 11) of participants falling into the high-risk category. To be considered 

high risk requires women to have a ratio of 0.86 or above and men to have a ratio of 

1.0 or above (Burgess, 2017: 1). Participants who were considered at moderate risk 

only constituted 16.4% (n = 10) of the sample. To be considered at moderate risk, 

women are required to have a ratio of 0.81–0.85 and men to have a ratio of 0.96–1.0 

(Burgess, 2017: 1). 

4.8.4 Percentage body fat 

The median PBF was 38.3%. Over half of participants were classified as having a very 

high PBF (52.5%, n = 32). The 25 and 75 percentiles were 28.3 and 45.5 respectively. 

Participants considered to have normal PBF constituted 23% (n = 14) of the sample. 

PBF classifications and their proportions are seen in Figure 4.7 below. 
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4.9 Comparing body mass index, percentage body fat, waist-to-hip ratio and 

Physical Efficiency Index 

Negative correlations were found between PEI and PBF (r = -0.369, p = 0.003). 

Another negative correlation was present between PEI and BMI (r = -0.308, p = 

0.016). A strong positive correlation was found between BMI and PBF (r = 0.789, p < 

0.001). 

4.10 Comparing pedometer-measured data with aerobic fitness 

Significant relationships were found between PEI and average kilocalories (r = 0.295, 

p = 0.021) as well as with average distance (r = 0.293, p = 0.022). This is seen in 

Table 4.6 below. 

Table 4.6: Correlations between pedometer measured data and Physical Efficiency 

Index 

Correlations 

     Physical efficiency index 

Spearman’s rho Average steps Correlation Coefficient .250 

Sig. (2-tailed) .052 

N 61 

Average aerobic steps Correlation Coefficient .244 

Sig. (2-tailed) .058 

N 61 

Average walking time Correlation Coefficient .251 

Sig. (2-tailed) .051 

N 61 

Average kilocalories Correlation Coefficient .295* 

Sig. (2-tailed) .021* 

N 61 

Average distance Correlation Coefficient .293* 

Sig. (2-tailed) .022* 

N 61 

* Indicates significant values 
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4.11 Comparing pedometer measured data with aerobic fitness assessment 

measurements 

BMI was negatively correlated with all the pedometer measurements. These 

correlations were weak to moderate in strength. The strongest negative relationship 

was with average steps (r = -0.296, p = 0.020) which was low to moderate in strength. 

The correlations between the pedometer data and BMI are seen in Table 4.7 below. 

 

Table 4.7: Correlations between pedometer-measured data and body mass index 

Correlations 

      Body Mass Index (kg/m2) 

Spearman's rho Average steps Correlation Coefficient -.296* 

Sig. (2-tailed) .020 

N 61 

Average aerobic steps Correlation Coefficient -.244 

Sig. (2-tailed) .059 

N 61 

Average walking time Correlation Coefficient -.224 

Sig. (2-tailed) .082 

N 61 

Average kilocalories Correlation Coefficient -.116 

Sig. (2-tailed) .373 

N 61 

Average distance Correlation Coefficient -.236 

Sig. (2-tailed) .067 

N 61 

*Indicates significant values 

Negative relationships were present between PBF and all pedometer measurements 

with the strongest negative relationship being with average aerobic steps (r = -0.416, p 

= 0.001) which was low to moderate in strength. This was followed by average aerobic 

walking time (r = -0.409, p = 0.001) and average steps (r = -0.380, p = 0.003). Other 

significant negative relationships were present with average kilocalories (r = -0.280, p 

= 0.029) and average distance (r = -0.343, p = 0.007). The negative correlations are 

seen below in Table 4.8. 
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Table 4.8: Correlations between pedometer measured data and percentage body fat 

Correlations 

 Percentage body fat 

Spearman's rho Average steps Correlation Coefficient -.380* 

Sig. (2-tailed) .003 

N 61 

Average aerobic steps Correlation Coefficient -.416* 

Sig. (2-tailed) .001 

N 61 

Average walking time Correlation Coefficient -.409* 

Sig. (2-tailed) .001 

N 61 

Average kilocalories Correlation Coefficient -.280* 

Sig. (2-tailed) .029 

N 61 

Average distance Correlation Coefficient -.343* 

Sig. (2-tailed) .007 

N 61 

*Indicates significant values 

4.12 Comparisons of physical activity level between groups of participants 

according to completion of the study 

Group A consisted of participants who only completed the IPAQ questionnaire in the 

study. Group B consisted of participants who completed the IPAQ questionnaire and 

pedometer wear. Group C consisted of the participants who completed all three data 

sets. Group A contained the largest percentage of individuals of low activity level at 

40.7% (n = 11). Only 11, 1% (n = 3) were considered to be highly physically active. 

Group B contained a higher percentage of highly active individuals at 25% (n = 7). 

Group C had the highest percentage of highly active individuals at 44.3% (n = 27). 

There was a significant difference (p < 0.001) across the three groups regarding 

physical activity level where high activity was more likely to be present in Group C and 

low activity more likely to be present in Group A. No significant difference (p = 0.172) 

in total PA MET-minutes/week was found across the groups. However, there was a 

trend towards increasing values from Groups A to B to C. The comparisons between 

the groups regarding PA level and total PA MET-minutes/week can be seen in Table 

4.9 below. 
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Table 4.9: Comparisons between the groups regarding physical activity level and total 

physical activity MET-minutes/week 

 Groups 

A B C Total 

Physical activity level High Count 3 7 27 37 

Column N % 11.1% 25.0% 44.3% 31.9% 

Low Count 11 8 3 22 

Column N % 40.7% 28.6% 4.9% 19.0% 

Moderate Count 13 13 31 57 

Column N % 48.1% 46.4% 50.8% 49.1% 

Total physical activity 

MET-minutes/week 

Median 2916.0 3590.0 4018.5 3796.3 

 

4.13 Comparisons of pedometer-measured data between groups of participants 

according to completion of the study 

No significant differences were found between Groups B and C in terms of any of the 

outcomes. The median number of daily steps was slightly higher in Group C (4,824.4 

steps) than Group B (4,477.9 steps). Median number of average kilocalories 

expended increased from 65.5 in Group B to 83.0 in Group C. The comparisons can 

be seen in Table 4.10 below. 
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Table 4.10: Comparisons of pedometer-measured data between groups of participants 

 Groups 

 B C Total 

 Average steps Median 4,477.9 4,824.4 4,804.7 

Average aerobic steps Median .0 586.3 358.9 

Average walking time Median .0 6.0 3.4 

Average kilocalories Median 65.5 83.0 80.7 

Average distance Median 3.3 3.6 3.6 

 

In summary, key findings included that 49.1% of participants were classified as being 

moderately active, 31.9% were classified as highly active and 19.0% were classified 

as low or physically inactive according to the IPAQ. Participants mostly engaged in 

MPA during the week (1800 MET minutes/week). The largest volume of physical 

activity was spent performing domestic and gardening/yard activities (1120 MET-

minutes/week). A significant difference in self-reported fitness level was found across 

the PA classifications (p = 0.003), with the most significant differences being present 

between the high and low groups (p = 0.01) and moderate and high groups (p = 0.04). 

A trend was found which indicated that as PA increased, so did all the median values 

of the pedometer-measured data. 

An overall significant difference between the PA groups in terms of average aerobic 

steps (p = 0.028) and average aerobic walking time (p = 0.033) was present. The 

majority of participants (62.3%) were classified as having a poor PEI, followed by 

31.1% of participants having a low-average PEI and only 6.6% were found to have a 

high-average PEI. Strong negative correlations were found between PEI and PBF (r = 

-0.369, p = 0.003). Another negative correlation was present between PEI and BMI (r 

= -0.308, p = 0.016). A strong positive correlation was found between BMI and PBF (r 

= 0.789, p = <0.001). BMI was negatively correlated with average daily steps (r = -

0.296, p = 0.020), average daily aerobic steps (r = -0.244, p = 0.059) and average 

distance covered (r = -0.236, p = 0.067). Significant relationships were found between 

PEI and average kilocalories (r = 0.295, p = 0.021) as well as with average distance (r 
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= 0.293, p = 0.022). PBF was negatively correlated with average aerobic steps (r = -

0.416, p < 0.001), average aerobic walking time (r = -0.409, p < 0.001) and average 

daily steps (r = -0.380, p = 0.003). A trend was found where total PA MET-

minutes/week increased from Groups A to B to C. There was a significant difference 

(p < 0.001) across the three participation groups regarding PA level where high 

activity was more likely to be present in Group C and low activity more likely to be 

present in Group A.  
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Chapter five: 

Discussion 

5.1 Introduction 

This chapter provides insight into the PA patterns and aerobic fitness of the academic 

staff at DUT in the context of current documented literature. Particular reference is 

made to the PA classification of the staff, the type of activity that was engaged in, self-

reported fitness levels and their correlations with actual fitness, correlations between 

self-reported PA and pedometer measured data, correlations among BMI, PBF, PEI 

and between these measurements and pedometer data and trends present across the 

different participation groups in the study in the light of our findings. 

 

5.2 Physical activity classification 

Our findings of 19.0% of physically inactive participants in this study were lower than 

previous studies conducted (Hallal et al., 2011:249; Guthold et al., 2008:489; Xu et al. 

(2014:9). Hallal et al. (2011) found global inactivity to be 31.1% based on the WHO 

global health data repository from 122 countries (2011: 248). To be considered low-

activity, participants did not meet the criteria for moderate or highly active 

classifications (IPAQ research committee, 2005: 5, 6). Interestingly, the 31.9% of 

highly active participants in this study was similar to the 31.4% highly active 

individuals found globally in the same study (Hallal et al., 2011: 249). This indicates 

that the proportion of highly active individuals in this study is, to an extent, 

representative of the global proportion of highly active individuals which could possibly 

indicate the PA characteristics between the populations are similar. These highly 

active participants engaged in VPA on at least 3 days to accumulate at least 1500 

MET-minutes/week. Alternatively, they did a combination of activity resulting in at least 

3000 MET-minutes/week (IPAQ research committee, 2005: 5, 6). Almost half of the 

sample (49.1%) in this study was found to be moderately active which was larger than 

the 37.5% of the global population determined in the same study (Hallal et al., 2011). 

This is most likely attributed to the age range of the population which was higher and 

included individuals of 60 years old or older, whereas in our study there were very few 

people over 60 years of age. Studies have found that physical inactivity rises during 
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adulthood with age, with the largest increase occurring from age 50 to 69 years of age 

(Guthold et al., 2008). Therefore, it was likely that the global population study may 

have included a larger group of older participants in their late sixties, seventies or 

eighties. However, a study by Guthold et al. (2008) produced the most similar result 

where only 17.7 % physical inactivity prevalence was found in a population of 51 

mostly low- and middle-income countries. Interestingly, Xu et al. (2014) found a similar 

prevalence to this study, finding moderately active adults in the United States to be 

52% and vigorously active adults to be 32%. The standard Behavioural Risk Factor 

Surveillance System (BRFSS) questionnaire which includes questions on leisure-time 

physical activity which was defined as nonparticipation in any physical activities (other 

than what is done during one’s regular job) or exercises, such as running, calisthenics, 

golf, gardening, or walking during the preceding month (Xu et al.,2014:6,7).To be 

classified as moderately active, participants needed to perform a minimum of 20 

minutes of VPA on 3 or more days (IPAQ research committee, 2005: 5, 6). 

Alternatively, performing MPA or walking for at least 30 minutes for 5 days or more, 

was also included in this classification. A third alternative requirement was a 

combination of activity to accumulate 600 MET minutes a week (IPAQ research 

committee, 2005: 5, 6). These form the current physical activity recommendations 

stated by WHO to be classified as sufficiently physically active (WHO, 2011). 

 

Previous studies performed have revealed that the South African population has 

largely adopted the sedentary lifestyle of developed, high income countries (Lambert, 

Bohlmann and Kolbe-Alexander, 2001: 12). These studies have indicated rising levels 

of physical inactivity (Joubert et al., 2007: 726). The results of this study contradict 

this, with the result of the low-activity proportion of 19.0%. This contradiction is not 

supported in a study performed by Steyn et al. (2004: 237) that found that 49.7% of a 

working-class community in Mamre, Western Cape did not meet the recommended 

PA levels to protect against cardiovascular disease. A possible explanation for this, is 

participants of 45 years or older in this study were overrepresented by 11% and those 

between 15 and 29 years old were under-represented by 10% in the sample (Steyn et 

al., 2004: 235). Kruger, Venter and Vorster (2003) also found increased prevalence of 

inactivity of 29.1% in the North West Province, with only 27.9% of individuals being 

moderately active. Possible explanations for the varying results could be the differing 

sample size and demographics of both studies. The study by Kruger, Venter and 
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Vorster (2003) had a much larger sample (n = 1 854) than this study’s sample (n = 

61). Additionally, all participants in the study by Kruger, Venter and Vorster were 

African and the sample included individuals living in rural settings (Kruger, Venter and 

Vorster, 2003: 17), whereas this study only included individuals in an urban setting 

and of different demographics. Individuals in rural settlements have been found to be 

more inactive which was also seen in the study by Kruger, Venter and Vorster (2003: 

20). 

 

Few studies have been done on PA levels of office workers in SA (Ferreira and 

Strydom, 2016: 119). Most research focusses on health-care workers (Lela and 

Frantz, 2012; Kunene and Taukobong, 2015; Puoane et al., 2005; Skaal and Pengpid, 

2012). Both studies by Kunene and Taukobong (2015) and Skaal and Pengpid (2012) 

found higher inactivity prevalence in healthcare workers in SA than the 19.0% in this 

study. Of the sample of health professionals in Estcourt Hospital in Kwa-Zulu Natal, 

40% had low activity levels, 29% were moderately active and 31% were highly active 

(Kunene and Taukobong, 2015: 2-3). In a hospital in Pretoria, 81.5% of healthcare 

workers had low fitness levels, 15.5% were moderately fit and only 3% were 

considered highly fit (Skaal and Pengpid, 2012: 386-387).  An explanation could be 

the samples of these studies being 109 (Kunene and Taukobong, 2015: 2) and 200 

(Skaal and Pengpid, 2012: 564) respectively which is higher than the sample (n = 61) 

in this study. Furthermore, previous studies have found healthcare workers to be 

particularly inactive (Singh and Purohit, 2012) and to have unhealthy lifestyles when 

compared to the general population (Jonsdottir, Börjesson and Ahlborg, 2011). 

 

5.3 Types of physical activity intensity performed by participants 

Previous studies conducted reported similar results to our findings that MPA was 

mostly performed during the week (1800 MET minutes/week) and VPA was the least 

engaged in (720 MET minutes/ week). Biernat, Tomaszewski and Milde (2010: 291, 

292) found that office workers in Poland participated in MPA for 180 minutes or longer 

more frequently than VPA. Additionally, Kunene and Taukobong (2015: 4) found that 

nearly half (49.5%) of the sample of healthcare workers participated in MPA and only 

38.5% engaged in VPA. 
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5.4 Physical activity undertaken across specific domains 

Similar results were seen in white collar workers in Denmark when compared to our 

findings, that the largest volume of PA was spent performing domestic and 

gardening/yard activities (1120 MET-minutes/week) and the least amount of PA was 

spent travelling between places (594 MET minutes/week). This may be due to the 

population being white collar workers who rely on using cars for transport and 

therefore seldom walk for transport. The Danish study found that moderately active 

workers spent the most MET-minutes/week (620 MET-minutes/week) performing 

domestic activities and the least during transportation (497 MET-minutes/week) 

(Hansen et al., 2010: 147). Household and domestic activity includes duties such as 

cleaning, gardening and caring for family (IARC, 2002: 6) (IPAQ research committee, 

2002: 4). Therefore, it can be expected that these results can vary according to the 

cultures and demographics of the sample and socio-economic status of the 

population. For example, in the isiXhosa culture, women are expected to do most 

domestic tasks and duties at home (Walter and Du Randt, 2011: 147-148) and 

therefore a study including this population will spend a large amount of activity 

performing domestic activities. 

 

5.5   Sedentary activity 

To date, there are no well-accepted parameters for sedentary data and its 

classification (IPAQ research committee, 2005: 6). Additionally, previous studies have 

not defined or measured sedentary behaviour consistently (Rosenberg et al., 2008: 

S30). Current epidemiological studies have not been adequately developed to 

establish sitting parameters that can determine adverse health effects (Bauman et al., 

2011: 231). Therefore, only a comparison of this study’s results of a median sitting 

time of 37 hours (2220 minutes) weekly and 317.14 minutes daily can be made with 

other studies. No significant relationship was present (p = 0.640) between the median 

total sitting minutes per week and the PA classification groups. Very similar results 

were reported from a study by Bauman et al. (2011) that investigated sitting times of 

participants from twenty countries. The median sitting time was 300 minutes or five to 

six hours per day (Bauman et al., 2011: 230). The average daily sitting time of 317.14 

minutes in this study was lower than the 417 minutes of mean sitting time found from a 

study on well-educated countries by Rosenberg et al. (2008: S36-37). The average 
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daily sitting time of this study was also found to be over 30% lower than the daily 

sitting time of full-time Australian workers which was reported to be 492 minutes by 

Brown, Miller and Miller (2003: 1343-1344). 

 

5.6 Self-reported fitness level and IPAQ physical activity classification 

The most frequently rated fitness level out of ten was six (19.7%, n = 12) followed by 

three (18%, n = 11) and five (18%, n = 11) with the median fitness level being reported 

as five out of ten (Table 4.4). This indicated that the sample underestimated their 

fitness levels as over half (50,8%, n = 31) were classified as moderately active and 

44.3% (n = 27) as highly active according to the IPAQ classification. This was 

contradicted by a study conducted by Mikkelsson et al. (2005: 329) on 40-year-old 

women and men in Finland to determine how accurately they could estimate their 

fitness level. The correlation between estimated fitness and measured physical fitness 

was found to be 0.54 and it was determined that the sample was able to estimate their 

physical fitness at group level moderately well (Mikkelsson et al., 2005: 329). An 

explanation for this could be the demographic of the sample as all individuals in the 

study by Mikkelsson et al. (2005: 329) were 40 years old, whereas in this study the 

age ranged from 25 years old to 63 years of age. Despite the result, some participants 

in the study were found to be poor at estimating their physical fitness (Mikkelsson et 

al., 2005: 329)  

 

The findings in this study indicated that participants rated their fitness level accurately 

across the physical activity groups. A significant difference in self-reported fitness level 

was found across the PA classifications (p = 0.003) (Table 4.5). Participants in the low 

activity group rated themselves much lower than those in the high activity group and 

the high activity group rated themselves higher than the low activity group which was 

seen with the significant differences being present between the high and low groups (p 

= 0.01) (Table 4.5). The moderate activity group also generally rated themselves lower 

than the highly active group and the highly active group rated themselves higher than 

the moderate activity group. This was indicated by the significant difference between 

the moderate and high groups (p = 0.04) (Table 4.5). These results are supported by a 

study conducted in the United States by Gerrard (2012: 1873) which found that the 

more educated individuals are, the more accurately they can report their physical 
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fitness levels. We can assume the sample in this study was well-educated as all 

participants had achieved tertiary qualifications. 

 

5.7 Average daily pedometer values 

Tudor-Locke et al. (2011: 14) determined that healthy adults typically take a range of 

between 4000 and 18 000 steps/day. Therefore, the daily average of 4824.43 steps 

found in this study falls into this range, albeit in the lower end of the range. It was also 

determined that 10000 steps/day was an achievable target for adults in good health 

(Tudor-Locke et al. (2011: 14). The average daily step count was also much lower 

than the 8818 average daily steps found to be taken by Australian working adults 

reported by Miller and Brown (2004). An explanation for this could be that the sample 

of Australian workers included many different occupations such as chemists, 

laboratory technicians, librarians and cleaners (Miller and Brown, 2004: 220) whose 

activity levels would differ from academic staff and could possibly account for the 

higher average daily step count.  

 

Sitthipornvorakul, Janwantanakul and van der Beek (2014: 2, 3) reported that 65.6% 

of a sample of office workers in Bangkok walked between 5000-9999 steps/day and 

only 6.2% walked less than 5000 steps per day. However, the sample of the study 

was much larger than this study at 320 office workers which could explain the 

contradictory results. The mean age of the participants was also lower than this study 

at 34.8 years old, therefore participants were generally younger which could account 

for higher activity and more daily steps being walked (Sitthipornvorakul, 

Janwantanakul and van der Beek, 2014: 1, 3). Compared to a study conducted in a 

South African setting, the daily average steps in this study are almost a third lower 

than the mean steps per day of a working population which was found to be 6,574 

steps per day (Pillay et al., 2015: 5). The average of 586.29 aerobic daily steps in this 

study was similar to that of the working South African population, which was found to 

be 694 average daily aerobic steps per day (Pillay et al., 2015: 5).   

 

The average of 83 kilocalories expended daily was significantly lower than previous 

studies conducted on office workers. Coopoo, Constantinou and Rothberg (2008: 41) 

reported that employees within a South African, medium-sized financial corporation 
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expended a mean of 1 974 kilocalories daily. A study performed on 290 workers and 

students of a Japanese university, found office workers to have the lowest energy 

expenditure of 2103 kilocalories per day for both males and females (Matsuura et al., 

1993: 89). 

 

5.8 Comparing pedometer-measured data with IPAQ physical activity 

classification 

A trend was found which indicated that as PA increased, so did all the median values 

of the pedometer measure data (Figures 4.1 to 4.5).  This indicated that PA 

classification by the questionnaire correlated with the pedometer data. An overall 

significant difference between the PA groups in terms of average aerobic steps (p = 

0.028) and average aerobic walking time (p = 0.033) indicated the questionnaire data 

was most strongly correlated with these two variables. The low versus high groups 

showed the largest differences in each case (p = 0.056 and 0.059 respectively) which 

indicated there was a large distinction between these two groups in terms of 

pedometer data ranges. 

 

Varying results have been found by previous studies which both contradict and 

support these results. Contradicting results were found by Sitthipornvorakul, 

Janwantanakul and van der Beek (2014: 3) who studied the correlation between the 

GPAQ and pedometer PA data and found no correlation between them (p = 0.15). 

However, when stratifying by age, a low but significant correlation (p = 0.01) was 

found in participants of 20–29 years of age (Sitthipornvorakul, Janwantanakul and van 

der Beek 2014: 3).  Supporting evidence was found by Soo, Wan Abdul Manan and 

Wan Suriati (2015), De Cocker et al. (2008) and Cleland et al. (2011). When 

comparing the Bahasa Melayu version of the GPAQ with pedometer data, Soo, Wan 

Abdul Manan and Wan Suriati (2015: NP189) found a low but significant correlation (p 

= 0.013) between average daily steps recorded by the pedometer and total PA time 

spent weekly. Despite this, no significant correlation was found (p = 0.717) regarding 

PA classification between pedometers and the GPAQ-M (Soo, Wan Abdul Manan and 

Wan Suriati, 2015: NP189). De Cocker et al. (2008: 76) found step counts from 

pedometer wear to be moderately correlated (rs = 0.37) with total PA and moderate 

activity classification (rs = 0.31) reported from the IPAQ. A study conducted on young 
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Australian adults reported a moderate and significant correlation (p < 0.001) between 

the self-reported activity levels determined by IPAQ and daily steps recorded by 

pedometers over a seven-day period (Cleland et al., 2011: 498). 

 

The IPAQ utilised self-reported data and therefore was a subjective tool to obtain the 

physical activity classification of participants (Hagstromer, Oja and Sjostrom, 

2006:755). Subjective methods may introduce self-reporting bias which can occur due 

to factors such as social desirability, selective recall or sampling approach (Althubaiti, 

2016: 212). Self-reporting bias is a common aspect of research studies and if used 

correctly can provide a wider variety of responses than other types of data collection 

tools (Althubaiti, 2016: 212). It has been found that individuals using the IPAQ tend to 

overestimate time spent performing high-intensity activity and underestimate time 

performing low and moderate-intensity activities (Hagstromer, Oja and Sjostrom, 

2006:759). This contradicts the findings of this study where PA classification by the 

questionnaire correlated with the pedometer data. 

 

5.9 Physical Efficiency Index  

Similar results have been found by Lee, Roh and Kim (2016) and Sengupta, 

Chaudhuri and Bhattacharya (2013) where PEI was slightly higher, despite the 

samples of both studies consisting of different demographics to this study. Lee, Roh 

and Kim (2016: 643) investigated elementary school students and found that 

overweight/obese students and students of normal weight had a median PEI of 55.2 

and 57.5 respectively as determined by the Harvard step test. The PEI of the 

elementary students was slightly higher than the median PEI of 50. The majority of 

participants (62.3%) in this study had a poor PEI, as the median of 50 is classified as 

poor, and 55 to 64 is classified as low-average PEI. Therefore, fewer students (31.1%) 

were considered as having low-average PEI in this study. Only 6.6% were found to 

have a high-average PEI in this study. An explanation for this could be the much 

younger age of the participants. Lee, Roh and Kim (2016) studied elementary students 

and it is known that during childhood, one is the most physically active (Anderssen et 

al., 1996: 352.; van Mechelen and Kemper, 1995: 135-158). Sengupta, Chaudhuri and 

Bhattacharya (2013) used the physical fitness index (PFI) to determine aerobic fitness 

which utilised the same equation as the PEI. They reported the median PFI to be 
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57.60 (Sengupta, Chaudhuri and Bhattacharya, 2013: 520). This could be due to the 

sample being young adults and thus much younger than this sample’s study. It has 

been found that physical inactivity gradually rises during adulthood (Guthold et al., 

2008: 489), which explains the lower PEI values of this study’s older sample group.  

 

5.10 Body Mass Index  

Employees of a financial corporation in SA had similar results to our findings of the 

median BMI of participants being 27.3. The mean BMI of female employees was 29.4 

and the male employees had a mean BMI of 27.1 (Coopoo, Constantinou and 

Rothberg, 2008: 41). The majority of the participants had BMI values that were 

classified as overweight and the female employees were bordering on obesity 

(Coopoo, Constantinou and Rothberg, 2008: 42) which is similar to the third (31.1%) 

of participants classified as pre-obese and the 18% categorised in obesity class I 

(Figure 4.6) in this study. A study conducted on healthcare workers in a public hospital 

in Pretoria revealed much higher BMI classifications among both medical and 

administration employees (Skaal and Pengpid, 2011: 566). Most of the healthcare 

workers were obese (37.5%) and 26.5% were overweight. Only 26.5% were of normal 

weight and 9.5% were severely obese (Skaal and Pengpid, 2011: 565). This is higher 

than our findings where the most common BMI classification was normal weight at 

34.4% of the sample (Figure 4.6). An explanation for this could be the age range 

within the sample where most of the participants were 40 years of age or over (Skaal 

and Pengpid, 2011: 566) and it has been shown that metabolic rate lowers with age 

which can contribute to weight gain and increased BMI (Baum and Ruhm, 2009: 635; 

Guthold et al., 2008: 489). A study based on data from the South African National 

Health and Nutrition Examination Survey (SANHANES-1) conducted in 2012 revealed 

42.1 % of the South African sample was of normal weight with 27.8% and 23.0% 

found to be obese and overweight respectively (Mchiza et al., 2015: 994). These 

results are similar to this study with regard to obese and overweight proportions with 

the exception of the higher proportion of participants of a normal weight. This could be 

attributed to the much larger sample of 6 411 South Africans than the sample of 61 in 

this study which could have led to the difference in results (Mchiza et al., 2015: 993). 
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5.11 Waist-to-hip ratio 

Can et al. (2016: 940) reported waist-to-hip ratio of office workers in Turkey to be 0.8 

across 20 to 29 years of age and 0.7 across 30 to 49 years of age. The 0.8 across 20 

to 29 years of age is similar to the median waist-to-hip ratio of 0.83 found in this study.  

Despite the sample consisting of only women (Can et al., 2016: 938), the waist-to-hip 

ratios were very similar to this study across the age groups. 70% were considered at 

low risk for cardiovascular disease and diabetes (WHO, 2011: 12), which is only 4.4% 

higher than the 65.6% low risk in this study. Our findings also included that 18% of 

participants were considered high risk and 16.4% were at moderate risk. Coopoo, 

Constantinou and Rothberg (2008: 41) reported a similar median waist-to-hip ratio of 

office workers which was 0.82. Males were found to have a higher median waist-to-hip 

ratio of 0.88 (Coopoo, Constantinou and Rothberg, 2008: 41). Seibt, Lützkendorf and 

Thinschmidt (2005: 310-315) found the median waist-to-hip ratio to be 0.88, which is 

slightly higher than what was found in this study. The sample in the study consisted of 

only women, which could have contributed to the differing results as the sample in this 

study consisted of both women and men.  

 

5.12 Percentage body fat 

Our findings were similar to results found by Low, Gramlich and Engram (2007) who 

conducted a study on self-paced exercise in office workers in America. The median 

PBF of the sample of 32 office workers was 38.1 (Low, Gramlich and Engram, 2007: 

103) which is similar to our findings of 38.3% median PBF. Interestingly, Coopoo, 

Constantinou and Rothberg (2008: 41) reported a much lower median PBF of 24.15% 

from office workers in SA. This contradicts our findings of over half (52.5%) of 

participants classified as having a very high PBF (Figure 4.7). An explanation for this 

could be that the mean age of the sample was a lot lower than this study at 33.3 years 

for females, and 30.7 years for males, respectively (Coopoo, Constantinou and 

Rothberg, 2008: 41). Our findings also included that over half (52.5%) of participants 

were classified as having a very high PBF (Figure 4.7) and 23% of the sample had a 

normal PBF (Figure 4.7). A lower median PBF of 30% was found by Pillay et al. (2015: 

5) in South African workers. The mean age of participants was also lower at 37.4 

years of age which was lower than the mean age of 44.1 years of age in this study. 
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Therefore, a younger sample could account for the lower PBF as it has been shown 

that body fat mass increases with age (St-Onge and Gallagher, 2010: 152). 

 

5.13 Comparing body mass index, percentage body fat, waist-to-hip ratio and 

Physical Efficiency Index 

Negative correlations were found between PEI and PBF (r = -0.369, p = 0.003). 

Another negative correlation was present between PEI and BMI (r = -0.308, p = 

0.016). PEI (or Physical Fitness Index) requires regular aerobic exercise to rise due to 

greater oxygen intake (Khodnapur et al., 2012: 137) and therefore aids in loss of BMI 

and body fat. Regular aerobic exercise has been shown to reduce body fat by 

decreasing production of enzymes which accumulate body fat, thus decreasing BMI 

and PBF (Marandi et al., 2012: S119). Therefore, individuals with greater PEI values 

exercise more frequently and burn more body fat and will have lower BMI and PBF 

values. These findings are supported by previous studies which found that regular 

aerobic exercise improved body fat composition and other anthropometric measures 

(Marandi et al., 2012: S118-25; Stasiulis, Vizbaraite and Mockus, 2010: 129-34; 

Suman, 2016: 41-44;). 

 

A strong positive correlation was found between BMI and PBF (r = 0.789, p = <0.001). 

BMI uses the body mass (kg) and height (m2) of an individual to determine whether 

they are overweight or obese (Gallagher et al., 2000: 694). It is commonly assumed 

that body mass is closely related to body fatness and BMI has been shown to be an 

adequate measure of general adiposity (Prospective Studies Collaboration, 2009: 

1083). Therefore, it is generally expected that BMI and PBF would be closely related 

and positively correlated. This is supported in previous studies which found BMI and 

body fat to be strongly correlated (Romero-Corral et al., 2008: 959–966; Gallagher et 

al., 1996: 228-239). 

 

BMI, obesity and waist-to-hip ratio measurements have been found to differ across 

certain ethnic population groups in South Africa (JEMDSA, 2012:S83). These groups 

include the African and coloured/Indian population. A higher prevalence of obesity has 

been found in coloured women at 26.3% and in African women at 31. 8% (JEMDSA, 

2012:S83).  WHO has reported that the relative PBF at different BMI values differs 



75 
 

within populations due to physiological and environmental factors (WHO, Expert 

Consultation, 2004:160). Furthermore, a weaker relationship between obesity and 

diabetes has been reported in the Indian population at the same BMI cut-off values 

used on other ethnic groups (JEMDSA, 2012:S83). Due to this, WHO has suggested 

the use of lower BMI cut-off ranges when assessing Indian individuals. An Indian 

individual is considered ‘at risk’ with a BMI of 22-25 kg/m2, and at ‘higher risk’ at ≥ 26 

kg/m2 (JEMDSA, 2012:S83). The International Diabetes Foundation has advised using 

a smaller waist circumference to determine risk which is ≥ 80 cm for women and ≥ 90 

cm for men (IDF, 2006:11). Durban, Kwa-Zulu Natal, has been reported to have the 

most substantial Indian population in sub-Saharan Africa (South African History 

Online, 2019:1). Therefore these alternative cut-off ranges and measurements should 

have been implemented in this study and this will be a recommendation for future 

studies in the Kwa-Zulu Natal region. 

 

5.14 Comparing pedometer-measured data with aerobic fitness 

Significant relationships were found between PEI and average kilocalories (r = 0.295, 

p = 0.021) as well as with average distance (r = 0.293, p = 0.022) (Table 4.6). PEI 

indicates cardiorespiratory endurance (Lee, Roh and Kim, 2016: 642) as a measure of 

aerobic fitness and requires regular cardiovascular exercise for improvement (Frey, 

2018: 1). Therefore, it can be expected that an individual with a higher PEI may 

expend more kilocalories and cover larger distances as it is required to maintain the 

PEI level. No other PA studies to our knowledge have attempted to determine if there 

is an association between PEI and pedometer-measured data. 

 

5.15 Comparing pedometer-measured data with body mass index and 

percentage body fat 

BMI and PBF were both negatively correlated with all pedometer-measured data 

(Table 4.7 and 4.8). This indicates that with greater activity there is higher energy 

expenditure and hence loss of body fat. Therefore, this shows that the more active 

individuals have a lower BMI. This is supported by previous findings that regular PA 

prevents weight gain (Waller et al., 2008: 353–361) and helps to maintain a low BMI 

(Mustelin et al., 2009: 29–36). 
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BMI was negatively correlated with all the pedometer measurements and the 

strongest negative relationship was found to be with average daily steps (r = -0.296) 

(Table 4.7). This was followed by average daily aerobic steps (r = -0.244) and average 

distance covered (r = -0.236). It has been shown that overweight and obese 

individuals are largely physically inactive (Pietiläinen et al., 2008: 412), therefore this 

explains these findings that the higher an individual’s BMI, the fewer steps and 

distance will be covered. Similar results were found by Tudor-Locke et al. (2001: 

1573), where a negative relationship (r = -0.30) between steps per day and BMI was 

reported in 109 healthy American adults. A stronger negative relationship (r = -0.4005) 

was reported in sedentary office workers in Canada (Chan et al., 2003: 1565). This 

could be attributed to the demographics of the sample consisting of mostly women 

(86.8%) (Chan et al., 2003: 1563), whereas 67.2% of this study’s sample were 

women. A slightly weaker, negative correlation was reported in a Japanese adult 

population in women (r = - 0.217) and men (r = - 0.116) (Mitsui et al., 2008: 181). A 

possible explanation is that obesity is not as prevalent in the Japanese population 

(OECD, 2017: 3), therefore BMI is generally lower. In South African adults, a similar 

negative relationship was reported between BMI and average daily steps (r = -0.28) 

(Pillay et al., 2014: 17). Interestingly, a stronger negative correlation was found with 

average daily aerobic steps (r = - 0.31) than with average daily steps (Pillay et al., 

2014: 17). 

 

PBF was negatively correlated with all pedometer-measured data with the strongest 

negative correlation being with average aerobic steps (r = -0.416) (Table 4.8). This 

was followed by average aerobic walking time (r = -0.409) and average daily steps (r = 

-0.380). These findings support the similar results found by Pillay et al. (2014), in a 

South African working population, where the strongest negative correlation was with 

average aerobic steps (r = –0.45), followed by average daily steps (r = –0.38). A 

weaker negative relationship was found with average aerobic walking time (r = –0.37) 

(Pillay et al., 2014: 17). Tudor-Locke et al. (2001: 1573) found a similar negative 

correlation to this study between steps per day and PBF (r = - 0.27) in American 

adults. Literature has shown that higher PA and less sedentary time is related to lower 

levels of adiposity (Du et al., 2013: 6; Pouliou et al., 2012: 275–278; Slentz et al., 

2004: 36). Therefore, the results of this study support this literature. Contradictory 

results were found in a study conducted on African women in a South African, rural 
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community (Cook, Alberts and Lambert, 2008: 1328). No correlation was found (p = 

0.940) between PBF and average steps per day (Cook, Alberts and Lambert, 2008: 

1328). This could be attributed to the differing demographic of the sample as it 

included only women living in a rural community. Very few participants owned motor 

vehicles, therefore walking was the main mode of transport (Cook, Alberts and 

Lambert, 2008: 1329).  

 

5.16 Comparisons of physical activity level between groups of participants 

according to completion of the study 

Three groups of participants were established according to level of study participation, 

namely Group A, Group B and Group C. Group A consisted of participants who only 

completed the IPAQ questionnaire in the study. Group B consisted of participants who 

completed the IPAQ questionnaire and pedometer wear. Group C consisted of the 

participants who completed all three data sets. Group C was found to have the highest 

percentage of highly active individuals at 44.3% (n = 27) while in Group A, only 11, 1% 

(n = 3) were considered to be highly physically active (Table 4.9). Group B contained a 

higher percentage of highly active individuals at 25% (n = 7). Group A consisted of the 

most inactive individuals, where 40.7% (n = 11) were classified as low activity. There 

was a significant difference (p < 0.001) across the three groups regarding PA level. 

High activity was more likely to be present in Group C and low activity more likely to 

be present in Group A.  

 

Therefore, this suggested that the more an individual participated in the study, the 

more likely they were to be more active. The group of individuals who only completed 

the questionnaire in this study formed the largest percentage of low activity (40.7%) 

(Table 4.9). This could possibly be due to participation barriers similar to those found 

by worksite health programmes. Possible barriers that have been reported are low 

exercise confidence in individuals who are not regularly active, the attitude that PA is 

not a priority and lack of motivation to participate (Edmunds, Hurst and Harvey, 2013: 

7). Other barriers found included lack of time and interest in participating (Bardus et 

al., 2014: 17). It has been found that participation in programmes is related to the 

perception of already being healthy or sufficiently physically active and that worksite 

programmes tend to attract individuals who are already health-conscious and 
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physically active (Bardus et al., 2014: 17). This is further supported by other studies in 

which individuals who participated in physical activity interventions were more 

physically active than the general population (Vandelanotte et al., 2005: 142; Spittaels 

et al., 2006: 388). Knowledge and insight into these barriers can inform healthcare 

practitioners and aid them in identifying and addressing these barriers with their 

patients when offering advice on how to achieve a healthier lifestyle and encourage 

increased PA in the workplace. 

 

5.17 Summary 

Overall, the self-reported data indicated that almost half (49.1%, Table 4.9) of the 

academic staff were adequately physically active but pedometer-measured data and 

measurements such as PEI and PBF contradicted this. The daily average of 4824.43 

steps found in this study falls into the lower end of the range of between 4000 and 18 

000 steps/day typically taken by adults which was determined by Tudor-Locke et al. 

(2011: 14). The average of 83 kilocalories expended daily was significantly lower than 

previous studies conducted on office workers (Coopoo, Constantinou and Rothberg, 

2008: 41; (Matsuura et al., 1993: 89). The median PEI for participants was 50 and 

most participants (62.3%, n = 38) were classified as having a poor PEI. The median 

PBF was 38.3% with over half of participants classified as having a very high PBF 

(52.5%, n = 32). According to the IPAQ data, the majority of the academic staff at DUT 

were found to have sufficient PA levels and were classified as either moderately 

(49.1%) or highly (31.9%) physically active. However, the pedometer data 

measurements were all lower than those of previous pedometer-measured studies 

that were conducted (Miller and Brown, 2004: 220; Sitthipornvorakul, Janwantanakul 

and van der Beek, 2014: 2, 3; Coopoo, Constantinou and Rothberg, 2008: 41). It was 

found that as PA increased, so did all the median values of the pedometer measure 

data. The aerobic fitness of most participants was inadequate with the majority 

achieving a ‘poor’ PEI score of below 55 in the aerobic fitness assessment. It was 

found that participants who engaged in all parts of the study were more likely to be 

highly active than those that only participated in a portion of the study and that the 

more participants participated, the more active they were likely to be. There is a 

paucity of information from previous studies on self-reported PA, aerobic fitness and 

pedometer measured data of academic staff in a university setting. It has been found 
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that academic staff have largely intensive workloads and with technology advances 

this has led to a unique work environment which is largely sedentary with low activity 

levels (Pirincci et al., 2008: 1261 – 1263).  Academic staff therefore perform largely 

sedentary work similar to office workers (Hush et al., 2009: 1533). Hence, they are a 

reliable indicator of the office-bound adult and therefore a good representation of this 

population.  
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Chapter Six: 

Conclusion, Limitations and Recommendations 

6.1 Introduction 

This chapter utilises the results and discussion of this study to form conclusions about 

the PA patterns and aerobic fitness of academic staff at a University of Technology in 

South Africa. This chapter includes key findings such as the PA classification of 

participants, the type of activity engaged in most commonly, self-reported fitness 

levels, trends found across the participation groups and relationships between 

pedometer-measured data and aerobic fitness measurements such as BMI, PBF, PEI 

and waist-to-hip ratio. Strengths of the study are highlighted, such as the comparisons 

drawn between the PA data. Limitations of the study are mentioned, such as low 

response rate, limited pedometers and student protests.  Recommendations for future 

studies are included, such as using a larger study population, research assistant 

recruitment and electronic questionnaire use. 

6.2 Key findings 

• 49.1% of participants were classified as being moderately active, 31.9% were 

classified as highly active and 19.0% were classified as low or physically 

inactive, according to the IPAQ. 

• Participants mostly engaged in MPA during the week (1800 MET 

minutes/week). 

• The largest volume of PA was spent performing domestic and gardening/yard 

activities (1120 MET-minutes/week). 

• A significant difference in self-reported fitness levels was found across the PA 

classifications (p = 0.003), with the most significant differences between the 

high and low groups (p = 0.01), and moderate and high groups (p = 0.04). 

• A trend was found which indicated that as self-reported PA increased, so did all 

the median values of the pedometer measure data. An overall significant 

difference between the PA groups in terms of average aerobic steps (p = 

0.028) and average aerobic walking time (p = 0.033) was present. 
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• Most participants (62.3%) were classified as having a poor PEI, followed by 

31.1% of participants having a low-average PEI and only 6.6% were found to 

have a high-average PEI. 

• Strong negative correlations were found between PEI and PBF (r = -0.369, p = 

0.003). Another negative correlation was present between PEI and BMI (r = -

0.308, p = 0.016). A strong positive correlation was found between BMI and 

PBF (r = 0.789, p = < 0.001). 

• BMI was negatively correlated with average daily steps (r = -0.296, p = 0.020), 

average daily aerobic steps (r = -0.244, p = 0.059) and average distance 

covered (r = -0.236, p = 0.067). 

• Significant relationships were found between PEI and average kilocalories (r = 

0.295, p = 0.021) as well as with average distance (r = 0.293, p = 0.022). 

• PBF was negatively correlated with average aerobic steps (r = -0.416, p = 

0.001), average aerobic walking time (r = -0.409, p = 0.001) and average daily 

steps (r = -0.380, p = 0.003). 

• There was a significant difference (p < 0.001) across the three participation 

groups regarding PA level, where high activity was more likely to be present in 

Group C and low activity more likely to be present in Group A. 

• A trend was found where total PA MET-minutes/week increased from Groups A 

to B to C. 

 

6.3 Strengths of the study 

The study, in drawing comparisons between different sources of PA data, namely 

pedometer measurements, self-reported data and aerobic fitness measurements, is to 

our knowledge the first in SA. 

 

6.4 Limitations 

A low response rate led to the initial sample size of 213 participants being reduced to 

a smaller sample of 61 participants which lead to the study having a lower power 

regarding results and that the results of the study could not be generalised.  
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A limited number of pedometers were available to the researcher which resulted in a 

longer time required for data collection as each pedometer was with each participant 

for a week at a time.  

Student protests during the fourth month of data collection resulted in staff members 

recruited during that month spending most of the day in their offices. Therefore, the 

physical activity data from the questionnaires and pedometers may not have reflected 

their usual daily activity routines during work hours.  

Questionnaires were emailed to participants who were then required to scan and 

email the completed copy back to the researcher. This may have deterred academic 

staff from participating. 

6.5 Recommendations 

• A larger population of academic staff members should be included in future 

studies. This could include all campuses of the DUT and would provide a larger 

sample size and therefore more accurate data on the PA patterns and aerobic 

fitness of academic staff. To this end, academic staff from other South African 

universities should also be included in future studies. 

• In future studies, research assistants should be recruited to aid researchers in 

contacting academic staff in order to decrease the time period of data 

collection. 

• A larger number of pedometers should be available to the researcher in future 

studies, which would speed up the data collection process. 

• Future studies should attempt to conduct data collection during normal term 

time when the academic staff are engaging in their normal, daily lecturing 

routine without any disruptions such as student protests. 

• Questionnaires could be available electronically in future studies, such as being 

provided in a link in an email. Staff could easily complete the questionnaire and 

it would be sent back to the researcher automatically.  

• This study did not use the lower BMI cut-off ranges and smaller waist 

circumference measurement ranges when assessing Indian participants  in the 

sample and therefore this is recommended in future studies to improve 
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accuracy of data collection specific to the demographic of the Kwa-Zulu Natal 

region.  

6.6 Conclusion 

The results of this study revealed that almost half the participants were at least 

moderately active according to self-reported data. This is higher than previous studies 

performed nationally and globally among office workers and healthcare workers. 

Despite this, most participants exhibited poor aerobic fitness when performing the 

aerobic fitness assessment. Self-reported data indicated that the largest proportion of 

participants in this study were moderately active which contradicted the objective 

pedometer data (which was lower than previous studies conducted) and the poor PEI 

levels found in this study. Therefore this indicates that participants over-reported their 

PA level which is aligned with the limitations of the IPAQ discussed in 3.14. Due to the 

small sample size of the study, these results cannot be generalised to the greater 

population. The study therefore illustrates the need for academic staff members of 

DUT to improve their aerobic fitness, step count and aerobic walking time on a daily 

basis. This will benefit the health of academic staff. This was seen in the strong 

negative correlations found between step counts and aerobic walking time with BMI 

and PBF as well as between PEI and PBF. By increasing step count and aerobic 

walking time, staff could potentially maintain a healthy BMI and PBF which could 

reduce risk of co-morbid pathologies. This would contribute to a healthy lifestyle which 

should be encouraged. Therefore, it is recommended that employers and 

management of tertiary institutions consider these findings and use them to implement 

worksite physical activity programmes in order to improve PA of workers and 

academic staff. This could ultimately positively impact well-being, and consequent 

work performance. Chiropractors offer holistic management and lifestyle advice to 

their patients (CASA, 2020:1), therefore they can encourage patients to be more 

active and discuss possible solutions and plans to do so with patients. They can 

organise campaigns in the community encouraging increased PA and offer incentives 

such as step-count competitions. Healthcare practitioners can offer support and 

advice to the community through offering blogposts, leaflets and posters educating 

and encouraging patients and the public to be more active.  
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Appendices 

Appendix A: Letter of Information and consent 
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Appendix B: Confidentiality Agreement 
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Appendix C: Questionnaire 

Personal details: 
 
Date:                                         
 
Name and surname:                                                               
 
Department:                                                                           
 
Faculty:                                                                                    
 
Gender:                                                             
 
Age:                                
 
Exercise and sports details: 
 

1) Please specify the sports that you are involved in: 
                                                                                                                              
                                                                                                                              
                                                                                                                              
                                                                                                                
 

2) Please specify any other forms of exercise done during leisure time eg. gym, 
jogging, yoga : 
                                                                                                                              
                                                                                                                              
                                                                                                                              
                                                                                                             
 

3) Please rate your level of fitness out of ten: 1  2  3  4  5  6  7  8  9  10 
 

4) Please list any recreational activities eg. dancing, shopping. Please exclude 
activities which you have already mentioned:  
                                                                                                                               
                                                                                                                               
                                                                                                                               
                                                                                                        
 
Physical activity readiness: 
 

5) Are you physically fit enough to participate in a fitness assessment? This will be 
a step test where you will be required to step up and down a step as quickly as 
you can for five minutes or for as long as possible. Your heart rate will be 
measured after activity has stopped. 
 
Please circle:   Yes / No 
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6) Please specify any health problems that would prevent you from being able to 
perform the fitness assessment eg. injuries or heart conditions: 
                                                                                                                              
                                                                                                                              
                                                                                                                              
                                                                                                           
 

 
Please give your signature in agreement that all information given here is to your 
knowledge true and correct: 
 
Signature                                                Date                                                                  
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Appendix D: Letter requesting gatekeeper permission and response 
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Appendix E: Letter requesting gatekeeper permission from DUT Chiropractic 

Clinic Director 
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Appendix F: Advertisement 

❖ Would you like a free fitness 
assessment and wear a 
pedometer to know how many 
steps you take? 

 
❖ Are you a full-time academic 

staff member at DUT on Ritson, 
ML Sultan or Steve Biko 
campuses? 

 
 
 
 
 
  

 
Research is being carried out at the Durban 
University of Technology Chiropractic Day Clinic 

 
For more information contact Valeska at  
061 280 5447 or valeskaroelofse@gmail.com 
 

(Marwah 2013: 1) 
Haase 2016: 1) 
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Appendix G: Data collection sheet: aerobic fitness assessment 

Date:                                  
Name and surname of participant:                                     
Time of stepping:                            minutes 
 
Table One: Heart rate and seconds 

Seconds Heart rate 

0-30 s  

30s-60s  

60s-90s  

90s-120s  

120s-150s  

150-180s  

180s-210s  

210s-240s  

240s-270s  

270s-300s  

300s  

 
Table Two: Body Mass Index (kg/m2) 

Height (metres)  

Weight (kilograms)  

Body Mass Index (kg/m2)  

 
Waist Circumference (cm):                      
Hip Circumference (cm):                               
Body fat percentage (%):                          
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Appendix H: IREC approval letter 
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Appendix I: Biostatistics letter 
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