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OPSOMMING 

 

AFRIKAANSE TITEL:  Metaboliese sindroom indikators en teikenorgaanskade in 

verstedelikte aktiewe coping Afrikaan en Kaukasiër mans: Die SABPA studie  

 

SLEUTELTERME: Metaboliese sindroom, teikenorgaanskade, coping, etnisiteit 

 

MOTIVERING:  Die toenemende voorkoms van metaboliese sindroom (MetS) 

veroorsaak groot kommer wêreldwyd.  In 2009 het die Internasionale Diabetes 

Federasie (IDF) die nuwe MetS definisie bekendgestel.  MetS kan nou gediagnoseer 

word met die teenwoordigheid van enige 3 van die volgende 5 indikators: verhoogde 

middelomtrek, bloeddruk (BD), trigliseriede en vastende glukose waardes en verlaagde 

hoë-digtheid lipoproteïen cholesterol (HDL-C) konsentrasies.  ŉ Verstedelikte 

omgewing en akkulturasie sowel as die psigososiale stres wat daarmee verband hou, 

het ŉ groot invloed op die voorkoms van MetS en teikenorgaanskade.  Daar is 

aangetoon dat aktiewe coping (AC) response in verstedelikte Afrikane meer 

geassosieer kan word met MetS en die verbandhoudende patologie, as 

vermydingsresponse.  Verder is daar ook ŉ sinergistiese effek aangedui in manlike 

Afrikane, waar beide MetS en AC response sterk assosiasies getoon het met 

subkliniese aterosklerose en nierskade.  Mikroalbuminurie was 4 keer hoër in Afrikane 

met MetS as in die sonder teenwoordigheid van enige indikators.  Groter karotis intima-

media dikte (CIMT) is ook verkry in Afrikane, jeens Kaukasiërs, veral die wat AC 

response gebruik, nieteenstaande hul anti-aterogeniese lipied profiel.  

 

DOELSTELLING:  Die doelstellings van hierdie studie was eerstens om die verskille 

tussen Afrikaan en Kaukasiër mans aan te toon, rakende AC response en die 

voorkoms van MetS indikators.  Tweedens, is bepaal tot watter mate AC response en 

MetS indikators endoteeldisfunksie aandui.   
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METODOLOGIE:  Hierdie vergelykende teikenpopulasie studie vorm deel van die 

Simpatiese Aktiwiteit en Ambulatoriese Bloeddruk in Afrikane (SABPA) studie, 

uitgevoer in 2008 (Afrikane) en 2009 (Kaukasiërs).  In beide jare het die studie verloop 

vanaf Februarie tot einde Mei om seisoenale veranderinge uit te skakel.  Die Etiek 

Komitee van die Noordwes Universiteit het die studie goedgekeur en die protokol is 

volgens die riglyne van die Deklarasie van Helsinki uitgevoer.  Vrywilligers het voor 

deelname ingeligte toestemming gegee.  202 manlike onderwysers is ingesluit as 

deelnemers, waarvan 101 Afrikane en 101 Kaukasiërs was.  Ambulatoriese BD 

metings is geneem in 30 minuut intervalle bedags en 60 minute snags met die 

Cardiotens CE120® apparaat.  Actical® apparate is gebruik vir meting van fisieke 

aktiwiteit.  Psigososiale vraelyste, insluitende die Coping Strategie Indikator, is voltooi 

onder leiding van geregistreerde kliniese sielkundiges.  Deelnemers het oornag gevas 

en na die laaste BD meting is die Cardiotens CE120® en Actical® ontkoppel en ŉ 8-

uur vastende urienmonster verkry.  Antropometrie metings het gevolg waarna 

bloedmonsters deur ŉ geregistreerde verpleegster geneem is.  Die SonoSite 

Micromaxx® is aangewend vir skandering van die CIMT.  MetS indikators (glukose, 

trigliseriede en HDL-C), tesame met gamma glutamyl transferase, kotinien en hoë-

sensitiwiteit C-reaktiewe proteïen (hs-CRP) is geanaliseer met Konelab™ 20i.  Die 

albumien-tot-kreatinien verhouding en CIMT het teikenorgaanskade aangedui.  

Deelnemers is volgens etnisiteit ingedeel, asook in mediaan groepe vir AC tellings (hoë 

AC en lae AC).  Die deelnemers wat diabetes medikasie gebruik het (n=8), nierskade 

gehad het (n=2) of HIV positief was (n=13) is uitgelaat in statistiese analises.  2×2 

ANCOVA’s het betekenisvolle interaksies vir etnisiteit en AC bepaal.  Verder is parsiële 

korrelasies uitgevoer tussen MetS indikators en teikenorgaanskade vir elke etniese en 

AC groep, ongeag van ouderdom, alkoholinname en fisieke aktiwiteit.  Regressie 

analises is uitgevoer vir 4 modelle, eerstens met mikroalbuminurie en tweedens met 

CIMT as afhanklike veranderlikes.  Betekenisvolle waardes is aangedui as p ≤0.05, r 

≥0.35 en gekorrigeerde R2 ≥0.25. 
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RESULTATE:  Manlike Kaukasiërs is fisies meer aktief as Afrikane, maar BD, 

alkoholinname en hs-CRP vlakke is betekenisvol hoër in die Afrikane.  Psigologiese 

veranderlikes het getoon dat vermydingsresponse hoër is in die Kaukasiër mans, 

terwyl sosiale ondersteuningsresponse hoër is in die Afrikane.  Meer MetS indikators 

het die IDF riglyne vir mans oorskry in die hoë AC Afrikane (14.71%) as in hoë AC 

Kaukasiërs (3.33%).  Verder het meer MetS indikators endoteeldisfunksie aangedui in 

manlike Afrikane, veral die hoë AC respondente.  

 

GEVOLGTREKKING:  Die volgende hipoteses is aanvaar: hoë AC response in 

verstedelikte manlike Afrikane is geassosieer met ŉ hoër voorkoms van MetS 

indikators, en MetS indikators is geassosieer met ŉ teikenorgaanskade merker in 

verstedelikte hoë AC manlike Afrikane, maar nie in hul Kaukasiër gelykes nie.   
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SUMMARY 

 

TITLE: Metabolic syndrome indicators and target organ damage in urban active coping 

African and Caucasian men: The SABPA study  

 

KEYWORDS: Metabolic syndrome, target organ damage, coping, ethnicity 

 

MOTIVATION:  The increasing prevalence of metabolic syndrome (MetS) is creating 

immense concern worldwide.  In 2009, the International Diabetes Federation (IDF) 

announced the new MetS definition.  MetS is diagnosed by any 3 of the following 5 

indicators being present: increased waist circumference (WC), blood pressure (BP), 

triglycerides, and fasting glucose values, and decreased high-density lipoprotein 

cholesterol (HDL-C) concentrations.  Psychosocial stress relating to an urban 

environment or acculturation greatly influences the prevalence of both MetS and target 

organ damage (TOD).  Furthermore, in urban Africans, active coping (AC) responses 

have been associated more with MetS and the related cardiovascular pathology than 

avoidance.  A further synergistic effect of MetS and AC responses was also revealed in 

African men, in strong association with both subclinical atherosclerosis and renal 

impairment.  Microalbuminuria was four times higher in Africans with MetS, than in 

those without any MetS indicators.  Furthermore, Africans, especially those utilising AC 

responses, present with greater carotid intima-media thickness (CIMT) than their 

Caucasian counterparts, although they exhibit a lipid profile that is anti-atherogenic. 

 

OBJECTIVES:  The objectives were firstly to indicate and compare differences 

regarding AC responses in the African and Caucasian men, in accord with the 

prevalence of MetS indicators.  Secondly, the extent to which AC responses and MetS 

indicators predict endothelial dysfunction was investigated. 
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METHODOLOGY:  This comparative target population study is nested in the 

Sympathetic Activity and Ambulatory Blood Pressure in Africans (SABPA) study, which 

was conducted from February until the end of May in both 2008 (Africans) and 2009 

(Caucasians), avoiding seasonal changes.  The Ethics Committee of the North-West 

University approved the study, and all volunteers gave written informed consent prior to 

participation.  Procedures were conducted according to the institutional guidelines of 

the Declaration of Helsinki.  The participants included 202 male teachers of which 101 

were African and 101 Caucasian.  Ambulatory blood pressure (BP) measurements 

were recorded with the Cardiotens CE120® at 30 minute intervals during the day and 

60 minutes at night.  Actical® accelerometers determined physical activity (PA).  

Registered clinical psychologists supervised completion of the psychosocial 

questionnaires, including the Coping Strategy Indicator.  Participants fasted overnight; 

after the last BP recording, disconnection of the Cardiotens CE120® and Actical® 

followed.  A fasting 8 hour overnight collected urine sample was obtained from each 

participant.  Anthropometric measurements followed, after which a registered nurse 

commenced blood sampling.  The SonoSite Micromaxx® was used for the scanning of 

CIMT.  MetS indicators (glucose, triglyceride, and HDL-C), together with gamma 

glutamyl transferase, cotinine, and ultrahigh-sensitivity C-reactive protein (hs-CRP), 

were analyzed with Konelab™ 20i.  The albumin-to-creatinine ratio and CIMT 

determined TOD.  Participants were stratified according to ethnicity and median splits 

of AC response scores (high AC and low AC).  Diabetic medication users (n= 8), and 

participants with renal impairment (n= 2) or HIV positive (n= 13), were excluded from 

analyses.  2×2 ANCOVA’s determined significant interactions for ethnicity and AC.  

Partial correlations between MetS indicators and TOD were performed within each 

ethnic and AC group, independent of age, alcohol consumption and PA.  Regression 

analyses were performed for four models, firstly with microalbuminuria and secondly 
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with CIMT as dependent variables.  Significant values were noted as p ≤0.05, r ≥0.35, 

and adjusted R2 ≥0.25. 

 

RESULTS:  Caucasian men were physically more active than African men, whilst BP, 

alcohol consumption and hs-CRP levels were significantly higher in African men.  

Psychological variables revealed higher avoidance scores in Caucasian men and 

higher social support scores in African men.  More MetS indicators exceeded the IDF 

cut-off points in high AC African men (14.71%) than in their Caucasian counterparts 

(3.33%).  Furthermore, more MetS indicators predicted endothelial dysfunction in 

African men, especially the high AC responders. 

 

CONCLUSION:  The following hypotheses were accepted: high AC responses in urban 

African men were associated with a higher prevalence of MetS indicators than in their 

Caucasian counterparts, while MetS indicators were associated with a marker of TOD 

in urban high AC African men, but not in their Caucasian counterparts. 
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CHAPTER 1 

PREFACE AND OUTLINE OF THE STUDY 
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1.1 PREFACE  

The study forms part of the programme for the degree Master of Science in Physiology.  

The peer-reviewed journal Cardiovascular Pathology is considered for submission of the 

manuscript in Chapter 3.  Chapter 2 contains a literature overview of all the variables and 

questionnaires applicable to this study, together with a detailed discussion of the metabolic 

syndrome indicators and target organ damage markers, with a focus on the active coping 

style as a cardio-metabolic risk in African and Caucasian men.  At the end of chapters two, 

three and four, the relevant references are consistent with the guidelines for publishing in 

the aforementioned journal, according to the Vancouver bibliographic style. 

 

1.2 OUTLINE OF THE STUDY 

This study, divided into four chapters consists of the following information: 

Chapter 1 encompasses the preface to and outline of the study as well as the respective 

author’s contributions, whereas the second chapter comprises the general introduction, 

overview of published data, questions arising from the literature, the motivation for and 

objectives of the study, as well as the hypotheses. 

Chapter 3 contains the manuscript of the study, entitled: Metabolic syndrome indicators 

and target organ damage in urban active coping African and Caucasian men: The SABPA 

study.  All the findings of the study, as well as its limitations, are discussed in the fourth 

chapter.  This final chapter also includes the conclusion and recommendations for future 

research.  
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1.3 AUTHOR’S CONTRIBUTIONS 

The contribution of each researcher involved in this study is as follows: 

STUDENT Mrs Andrea De Kock (BSc Honours Physiology) contributed to 

the collection of data, and was responsible for all literature 

searches, statistical analysis and interpretation of the results, 

together with the planning and writing of the manuscript.  

SUPERVISOR Prof Leoné Malan (RN, HED, Whole Brain Instrument, PhD), as 

supervisor, contributed to the collection of the data for the 

SABPA study, assisted in the initial planning of the manuscript, 

and supervised the analysis and writing process. 

CO-SUPERVISOR Dr Johan C. Potgieter (PhD), as co-supervisor, supported in the 

collection of data, and supervised the planning as well as writing 

of the manuscript. 

CO-SUPERVISOR Dr Wilme Steenekamp (MBChB, BA Honours Psychology), also 

as co-supervisor, gave expert medical advice and supervised 

the writing of the manuscript. 
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I, Andrea de Kock, hereby declare that the aforementioned is representative of my actual 

contribution and that I hereby give my consent that this manuscript may be published as 

part of the dissertation for the degree Master of Science in Physiology. 
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INTRODUCTION AND LITERATURE 
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2.1. GENERAL INTRODUCTION 

Africans, especially men, living in diverse geographical areas record a persistent increased 

incidence of cardiovascular morbidity and mortality, and both hypertension and physical 

activity or rather lack thereof have been implicated (1).  Acculturation and migrating from 

rural to urban areas usually leads to adaptation to a new lifestyle, causing an increased 

risk for malnutrition, dyslipidaemia, obesity, alcoholism, increased peripheral vascular 

resistance, and most important to our study, metabolic syndrome (MetS) (2).  It is 

estimated that a quarter of the world’s adult population suffer from MetS (3).  This 

increasing prevalence is causing great concern worldwide, as individuals with MetS are 

three times more prone to myocardial infarction or stroke than those without (3). 

The International Diabetes Federation (IDF) has stated that age, genetics, ethnicity, a 

sedentary lifestyle, hormonal changes, and a pro-inflammatory state, all contribute to the 

development of MetS, but that insulin resistance (IR) and abdominal obesity are two of the 

most important causal factors (3).  It has also been confirmed that increased body weight 

and obesity contribute to a heightened risk for cardiovascular disease (CVD).  This may be 

resultant of the triglyceride and fasting glucose concentrations as well as blood pressure 

that tend to be higher in overweight individuals (4).  The aforementioned could explain the 

increased prevalence of carotid atherosclerosis in individuals with MetS (4).  Nevertheless, 

MetS has also been implicated in renal impairment (5).  According to Chen et al. common 

risk factors for both CVD and chronic kidney disease are abdominal obesity, diabetes, 

hypertension, and dyslipidaemia, all of which form part of MetS (6).  Furthermore, research 

suggests that the increasing prevalence of chronic kidney disease can be explained by 

increasing rates of type 2 diabetes and hypertension (3, 7). 
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Psychosocial stress and an urban environment have been implicated in the manifestation 

of physiological pathology (8- 11).  Du Plessis et al. reported that MetS and target organ 

damage (TOD) are greatly influenced by means of coping with psychosocial stress (5).  

The literature has also revealed that active coping (AC) responses increase the risk for 

both hypertension and MetS, in urban African men (5, 9, 10).   A further synergistic effect 

of MetS and AC was strongly associated with endothelial dysfunction in African men (5).  

However, as some ethnic groups experience the stress of an urban environment and 

acculturation more than others, some may also have a higher MetS and CVD risk, which 

raises the question whether Caucasian AC men will present with the same trend.  The 

following literature overview furnishes a background on MetS, coping and the related 

cardiovascular dysfunction as well as subclinical atherosclerosis and renal impairment. 

2.2. THE METABOLIC SYNDROME 

MetS is associated with both neuroendocrine and immunological disorders, while also 

predisposing the patient to complications including kidney failure, CVD, and certain types 

of cancer (12).  People living with MetS also display a five times greater risk of developing 

type 2 diabetes (3).  The IDF has constructed a new definition of MetS making use of the 

perspectives of experts in cardiology, lipidology, metabolism, nutrition, diabetes, genetics, 

public health and epidemiology (3).   

In 2006, the IDF definition of MetS stipulated that abdominal obesity is an essential 

prerequisite for diagnosis (13).  In 2009, Alberti et al. stated that waist circumference 

should no longer be an obligatory factor, but that it should still be used as a preliminary 

screening tool (3).  African men rarely have waist circumference (WC) values significantly 

higher than the IDF cut off point; however, in SABPA findings, the African men did show 
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considerable development of MetS as well as TOD.  Therefore the new definition seems 

more applicable in South African studies (5).  In the new definition, as seen in the table 

below, any 3 of the 5 abnormalities needs to be present for diagnosis with MetS (3).   

Table 2.2.1: The consensus definition of the metabolic syndrome for men (3) 

METABOLIC SYNDROME INDICATORS  EUROPEAN & SUB-SAHARAN AFRICAN MEN 

Waist circumference ≥ 94 cm 

Blood pressure ≥ 130/85 mmHg 

Triglycerides ≥ 1.70 mmol/L 

High-density lipoproteins ≤ 1.03 mmol/L 

Fasting plasma glucose ≥ 5.60 mmol/L 

 

2.2.1. WAIST CIRCUMFERENCE 

In MetS, central obesity is one of the diagnostic indicators, which is measured by WC 

rather than body mass index (BMI).  In 2001, a South African study showed that people 

with a WC of ≥92 cm had a significantly greater risk of CVD than those with a lower WC 

(14).   The significance remained constant after adjusting for age, gender and smoking.  

However, BMI was not associated with any of the risk factors for CVD.  Thus WC predicts 

the risk of CVD as well as the associated metabolic disorders independently of BMI (14).  

Irace et al. agree that BMI analysis is usually not indicative of cardiovascular pathology, 

since no significant associations have been found between BMI and subclinical 

atherosclerosis (4).  Indices of abdominal obesity also correlated better with increases in 

blood pressure (BP) than BMI; thus BMI is not directly indicative of heart disease (15).  
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Furthermore, according to Jennings et al. WC measurement also has a positive predictive 

value for identifying IR in African women, and although it is not yet clear whether the same 

accounts for IR in African men or their Caucasian counterparts (16), it explains the 

importance of WC measurement in MetS diagnosis.  

In 2010, a comparative study on Europeans and Africans, regarding WC, revealed that in 

European individuals higher WC was associated with higher metabolic abnormalities than 

in urban Africans (17).  In addition, the urban Africans recorded higher obesity-related 

anomalies than their rural counterparts (17).  The IDF still recommends that cut off points 

for WC be higher for Caucasian men than women, due to the larger WC of men in this 

population group (3, 13).  WC values were higher in urban European men than in the 

women, while the opposite was found in urban and rural Africans (17).  However, 

European data are also used to diagnose abdominal obesity and MetS in Africans, and 

this needs attention, as African men record similar WC values to, or even smaller values 

than, their female counterparts (17).  Schutte et al. concur that, in Africans, dyslipidaemia 

and body composition are two of the criteria that need to be adjusted in the MetS definition 

(18). 

PATHOLOGICAL EFFECTS OF ABDOMINAL OBESITY 

The World Heart Federation (WHF) has asserted that abdominal obesity correlates with 

development of IR, abnormal cholesterol levels, type 2 diabetes, thrombosis, hypertension, 

and MetS, while all of the aforementioned are associated with heart disease (3, 19). 

The negative influence of obesity on MetS development is mainly due to intra-abdominal 

adipose tissue located around major organs of the body, which greatly affects glucose 

metabolism, as well as high-density lipoprotein cholesterol (HDL-C) and triglyceride 
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concentrations (19).  Not only the size of the adipose tissue, but also its distribution affects 

disease risk, as the distribution greatly influences fat metabolism (15, 20).  Accumulation 

of adipocytes in the abdominal area, and more specifically the visceral fat area, is 

associated with a greater risk of hypertension, dyslipidaemia, IR, diabetes, as well as 

coronary heart disease (CHD) and subclinical atherosclerosis, whereas total body fat is not 

(15, 20).  Visceral obesity was also perceived as the keystone of MetS, which is 

characterised by glucose intolerance, hypertension, dyslipidaemia, IR, and a pro-

inflammatory and pro-thrombotic state, and although it is no longer the prerequisite it still 

has great significance (3, 21).  Interestingly, racial differences in fat distribution also exist, 

with metabolic implications.  African American and Caucasian pre-pubertal children were 

compared, but the strength of association between specific adipocyte distributions and 

both insulin sensitivity and HDL-C was found to be different for these ethnic groups (22).  

This may be the reason for the ethnic differences in IR and atherogenic characteristics 

between these populations. 

Furthermore, abdominal obesity also affects BP, which can best be described in relation to 

lipid metabolism, because intra-abdominal fat is highly lipolytic and associated with 

increased transport of fatty acids to the liver.  This leads to accumulation and augmented 

production of hepatic triacylglycerols, which in turn decreases insulin clearance and 

hyperinsulinaemia follows (23).  The condition will increase sympathetic activity and 

sustain sodium reabsorption in the kidneys, and both the intravascular and blood plasma 

volumes will increase, causing heightened BP or hypertension (15).  Additionally, in 

obesity, the normal vasodilator effect associated with insulin will be inhibited and cause 

further vasoconstriction and increases in BP (23).   
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2.2.2. DYSLIPIDAEMIA AND PATHOLOGY 

Dyslipidaemia is a combination of elevated triglycerides and apo-lipoproteins, together with 

reduced HDL-C levels and increased small low-density lipoprotein cholesterol (LDL-C) 

particles (3).   

Atherogenic dyslipidaemia is a well known metabolic risk factor, together with increased 

BP and fasting glucose: individuals with these abnormalities usually present with a pro-

thrombotic and pro-inflammatory state (3).  According to Ruotolo and Howard, 

dyslipidaemia is closely associated with CHD and increases with socioeconomic status in 

developing countries (24).  Longo-Mbenza et al. revealed that congestive heart failure can 

be associated with hypertension, abdominal obesity, moderate levels of low HDL-C, 

excessive alcohol consumption, chronic renal failure, and hyperuricaemia, but also with 

reduced triglyceride and cholesterol concentrations, most of which occur in MetS (25).  

Furthermore, both myocardial infarction and ischemic stroke were significantly associated 

with reduced HDL-C (25). 

2.2.3. HDL CHOLESTEROL AND TRIGLYCERIDES 

HDL-C has been proved a protective agent against TOD, including left ventricular 

hypertrophy (26).  Additionally, low HDL-C concentrations in hypertensive patients were 

positively associated with both IR and CVD (26).  This protective effect of HDL-C can be 

explained by its capacity to inhibit the oxidation of LDL-C, thus improving endothelial 

function (26).  This may well be the link between reduced HDL-C concentrations, MetS 

development, and subclinical atherosclerosis.  

According to Davis, African Caribbean patients exhibit a poorer glycaemic control than 

Caucasians or Asians, but in contrast recorded the most beneficial lipid profile (27).  
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Further analyses revealed that the African Caribbeans had a 70% reduced risk of 

myocardial infarction compared to Caucasians, but this could not be explained by their 

lipid profile (27).  Watson and Topol also stated that African Americans have a more 

favourable lipid profile than Caucasians, including 10-20% higher HDL-C levels.  Oddly, 

this does not seem to prevent African Americans from developing CHD (28).   

Only a little research has been carried out on triglycerides in relation to MetS in South 

Africa, but diabetic Africans have been said to record a lower incidence of 

hypertriglyceridaemia than their Caucasian counterparts (29).  According to Kalk and Joffe, 

the triglyceride-to-HDL cholesterol ratio was correlated with IR and was 40% lower in 

Africans than in Caucasians.  Furthermore, the researchers found the MetS prevalence to 

be 46.5 and 74.1% in the African and Caucasian men respectively (29).  However, it 

should be noted that this incidence might be different now because the IDF definition of 

MetS has changed. 

2.2.4. FASTING GLUCOSE, INSULIN RESISTANCE AND DIABETES 

Insulin resistance (IR) is one of the most significant factors that have an effect on the 

development of MetS and is closely associated with CVD (3, 19).  Alberti et al. stated that, 

after stages of hyperinsulinaemia and hyperglycaemia, together with additional 

accumulation of triglycerides, IR will lead to type 2 diabetes and the ensuing 

cardiovascular pathology (3).  In 2006, African Americans showed augmented rates of 

cardiovascular mortality and morbidity and presented with more IR (30).  However, to date 

fewer African Americans are diagnosed with MetS in comparison with Caucasians, 

although higher rates of obesity, hypertension and type 2 diabetes are evident among the 

former (30).  It has been estimated, though, that the trend towards MetS and 
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cardiovascular complications is increasing, due to escalating hypertension and fasting 

glucose concentrations (31, 32). 

In 2005, the prevalence of diabetes in the United States was estimated to be 20.8 million 

or 7.0% of the population, with 1.5 million new cases diagnosed per year.  Interestingly, it 

was calculated that 3.2 million African Americans and 13.1 million Caucasians had 

diabetes, or 13.3% and 8.7% of the respective populations (33).  In Africa, the prevalence 

of diabetes is increasing and it has been projected to reach 18.7 million people by the year 

2025.  Shockingly, a cross-sectional South African study also revealed that a large number 

of people were only diagnosed as diabetic while participating in the study (34). 

Diabetes has developed into one of the major causes of mortality and morbidity, mainly 

through the manifestation of CVD (3).  The Centres for Disease Control and Prevention 

determined the CVD presence in diabetic African American men as 31.3% and in diabetic 

Caucasian men as 38.8%, independent of age (33).  Changes in the cardiovascular 

system are one of the leading causes of death in patients with diabetes, including 

alterations in adrenergic responses, prostaglandin metabolism and vasodilatation in 

diabetic vessels (36).  These changes lead to enhanced vasoconstriction and sympathetic 

activity, and alterations in myocardium energy metabolism, which in turn diminishes heart 

function and increases TOD risk (36).  In 2006, a South African study revealed that 21% of 

the participant group had microalbuminuria, while in diabetic patients the prevalence 

increased to 32% (35).   

2.2.5. CARDIOVASCULAR RISK MARKERS 

Arteriosclerotic cardiovascular disease (ASCVD) constitutes atherosclerotic involvement of 

arteries supplying the heart and other organs, which could cause incapacity or death (37).  
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The term ASCVD is often used as a synonym for ischemic heart disease.  CVD accounts 

for approximately 17% of all deaths in South Africa (38).  Recent studies have revealed 

substantial heterogeneity in the patterns of CVD risk factors, as CVD is significantly 

influenced by ethnicity, gender, geographic setting, and socioeconomic status (1).  

According to Gaillard, in developing countries that include sub-Saharan Africa, the CVD 

risk is mainly attributable to factors such as dyslipidaemia, hypertension, IR, anomalies in 

glucose tolerance, obesity, and lifestyle factors such as smoking, physical inactivity, and 

higher intake of saturated fat (38).  In contrast, this paradigm of CVD risk does not present 

in the same pattern in Africans, and CVD occurs at a younger age when they are 

compared to Caucasians (38).   

CVD also displays a direct association with the blood pressure level in a continuum (39).  

According to Mensah, Croft and Giles, the brain, heart, kidneys and vasculature are the 

primary target organs that are damaged by hypertension (40).  However, age, gender, 

obesity, tobacco use, dyslipidaemia, and diabetes also play important roles in 

cardiovascular pathology, as described in the following sections (38, 39, 41).  

2.2.5.1. AGE AND RACIAL DIFFERENCES IN BLOOD PRESSURE 

After adjusting for age, approximately 21% of the South African population is hypertensive, 

using the World Health Organisation (WHO) guidelines (42).   According to Seedat, 

hypertension prevalence is higher in Africans (25%) than in Caucasians (17%) (43).  The 

mean systolic (SBP) and diastolic blood pressure (DBP) is also higher in rural Africans 

than in African Americans, which he explains by adducing the acculturation of the latter for 

at least 300 years (43).  Opie revealed that hypertensive Africans are usually more salt 

sensitive, and Seedat stated that hypertensive Africans have an expanded intracellular 
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volume and lower plasma renin activity, in comparison with their Caucasian counterparts 

(43, 44).  Thus, racial differences in renal physiology and socioeconomic status are some 

of the most probable factors affecting the difference in BP between Africans and 

Caucasians (43).  According to Anderson et al. the racial differences in hypertension 

prevalence can possibly be accounted for by the increased peripheral vascular reactivity in 

African Americans (45).  In 1989, Anderson also stated that increased sodium retention, 

dietary deficiencies, anger-coping, socioeconomic status, and socio-ecological stress are 

probable causal factors for the higher hypertension prevalence observed in African 

Americans (46). 

In 2002, a cohort study on African Caribbean, South Asian and Caucasian men in England 

revealed that African Caribbean men exhibited a higher overall prevalence of hypertension 

compared to Caucasian men (31% and 19% respectively) (47).  Also, African Caribbean 

men recorded a significantly higher mean SBP than their Caucasian counterparts, and 

showed a 1.6 times greater risk of hypertension, independent of age and BMI (47).  The 

researchers Lane, Beevers and Lip stated that hypertension is usually evident at an earlier 

age in African Caribbeans when compared to other ethnic groups (47).  As the African 

Caribbeans are also of African descent there might be some similarities with African men. 

The Transition and Health during Urbanisation in South Africa in Children Study (THUSA-

BANA) revealed that Caucasian children recorded significantly higher SBP than other 

ethnic groups, including Africans, while DBP showed no difference (48).  However, the 

total peripheral resistance (TPR) of the African and Coloured children was significantly 

greater than those of the Caucasian children (48).  The researchers stated that the 

changes in vascular sensitivity to sympathetic stimulation in both African and Coloured 

children could exist because they experience violence much more than Caucasians, and 
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that this may be the reason for their increased adrenergic sensitivity, which in turn might 

affect pathogenesis of hypertension in later life (48). 

2.2.5.2. URBAN-RURAL DIFFERENCES IN BLOOD PRESSURE 

In almost all African based studies, the urban areas report higher hypertension rates than 

the rural, which may be related to increased psychosocial stress and the adoption of 

western lifestyles (49).  Van Rooyen et al. revealed in the THUSA study that the 

hypertension prevalence of Africans is proportional to age, level of urbanisation and waist-

to-hip ratio (50).  Steyn et al. also established that rural Africans have lower BP than their 

urban counterparts (42), and Malan et al. agree that a higher resting BP is evident among 

urban Africans (9, 10). 

Hypertensive Africans usually present with more complications than their Caucasian 

counterparts, which may be explained by the approximately 90% of urban hypertensive 

Africans who either have undiagnosed hypertension, or hypertension that is inadequately 

treated or untreated (43). 

2.2.5.3. LIFESTYLE FACTORS AND CARDIOVASCULAR RISK 

Caucasians are more prone to develop dyslipidaemia, while African Americans record a 

higher occurrence of smoking, diabetes and hypertension (51).  In 2005, in a rural African 

population, greater use of tobacco was found in men (57%) in comparison to their female 

counterparts (35%) (52). Additionally, 57% of men reported alcohol consumption and 52% 

of women were overweight or obese (52).  In the aforementioned study, 8.8% and 8.5% of 

women and men were respectively diagnosed with diabetes.  HDL-C concentrations were 

revealed to be relatively high in Africans, although LDL-C was ≥3 mmol/L, in 42% of the 
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women and 29% of men (52).  The researchers estimated that 32% of the men had a 20% 

or higher possibility of cardiovascular events in the following ten years (52).   

Feehally stated that African Caribbeans and South Asians are both three times more likely 

to develop end-stage renal disease than Caucasians (53).  According to the US Renal 

Data System, African Americans are also more prone to renal disease (7), which raises 

the question whether Africans will present with the same trend.  It has been determined 

that African Caribbeans and people of African descent have a greater risk of end-stage 

renal failure and stroke, although the risk of developing CHD is minimised when compared 

to Caucasians (47).  Furthermore, no significant differences were found between the BMI 

of the three ethnic groups, but the Caucasians did smoke and consume alcohol more 

extensively (47).  Interestingly, research has also revealed that a moderate level of alcohol 

consumption on a chronic basis is associated with a beneficial lipid and lipoprotein profile 

in normal-weight men, but not in obese men (54). 

2.3. METABOLIC SYNDROME AND THE URBAN ENVIRONMENT AS PSYCHOSOCIAL 

STRESSOR 

In 2007, the World Health Report indicated that 60% of the approximately 56 million 

deaths globally can be explained by chronic diseases of lifestyle (41).  It was also reported 

that the stress of an urban environment may be the cause of this increased prevalence 

(55).  The major chronic diseases of lifestyle include CVD, type 2 diabetes, and certain 

types of cancer.  The World Health Report included the following risk factors: elevated BP 

and plasma fat concentrations, including serum cholesterol levels, smoking, physical 

inactivity, obesity and a poor quality diet (41). 
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South Africa can be described as a middle-income country with wealthy, middle-income, 

and deprived peri-urban suburbs, rural farms as well as underdeveloped rural areas, while 

the recent changing political, economic and social factors have caused an increase in 

urbanisation together with alterations in behaviour and diet (41).  There is an increased 

need to eat “on the move”, whilst less time is spent on preparing meals, so that even 

eating in a supportive family environment is a waning practice.  

According to Van Dijk and Buwalda, leading a sedentary lifestyle, with higher dietary fat 

intake, and more psychosocial stress will contribute to the development of MetS (12).  

Dallman et al. concur that higher levels of stress are associated with weight gain (56), and 

consequently this stress or the inability to overcome such stress can be associated with a 

higher MetS prevalence.   

2.4. COPING WITH LIFE’S STRESSORS 

Every day, people all over the world encounter stressors, but not everyone uses the same 

resources and behavioural responses to overcome such stressors, so that some may cope 

effortlessly while others fail miserably.  Coping is broadly defined as the “cognitive and 

behavioural efforts to manage specific external or internal demands (and conflicts between 

them) that are appraised as taxing the resources of a person” (57).  Ross and Deverell 

have stated that coping resources can be subdivided into internal psychological 

(personality traits) and external environmental (social support) resources (58).  

Furthermore, coping behaviour comprises any behaviour that helps a person to adapt to 

the stresses or challenges of the environment, which may also include unconscious 

behaviour such as defence mechanisms (59).  Amirkhan analytically identified Problem 

Solving, Seeking Social Support and Avoidance as the subscales of the Coping Strategy 
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Indicator (CSI) (60); therefore we focus on these strategies although a variety of other 

coping mechanisms also exist, including catharsis, exercise, meditation and relaxation 

therapies. 

2.4.1. PROBLEM SOLVING 

The problem solving strategy, which is also often referred to as active coping (AC), is an 

approach strategy, which focuses on the problem, and in which the person-environment 

relationship is changed by instrumental actions (61).  This coping style pertains to 

acceptance of the stressor as a reality, and endeavours to eliminate the stressor (58, 62).  

When an individual experiences an event as challenging, the AC response takes effect, 

which is usually accompanied by seeking social support, and commitment to tasks until 

success is achieved in solving the problem at hand (61, 63).  James et al. describes “John-

Henryism” as the strong personality disposition of effortful AC in African Americans (64). 

2.4.2. AVOIDANCE 

The avoidance strategy which can also be referred to as passive coping (PC), entails 

escape responses that include physical and/or psychological withdrawal.  It is also 

recognised by means of uncontrollability and expression of distress (58, 65).  The PC 

response is elicited when an individual experiences little or no control over the problem 

and/or avoids it altogether, in which case depression may also set in, which in itself has 

been associated with pathology (8).   
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2.4.3. SEEKING SOCIAL SUPPORT 

The third dimension of coping included in the CSI, seeking social support, is related to the 

basic need for human contact, and thus involves an active process of seeking comfort, 

advice and help in stressful times (65). 

2.4.4. DOES COPING DIFFER AMONG ETHNIC GROUPS? 

To date there are no known culturally specific coping styles for Africans, but Africans are 

collectivistic and what the group needs, desires and values takes precedence over those 

of the individual.  They also view the experience of social support from their extended 

families and/or churches as very important (66).  Consequently they utilise social support 

in actively coping with stress, which has been said to have a protective effect on 

cardiovascular health (66).  On the other hand, Caucasians are individualistic, in which the 

individual’s own needs and wishes are perceived as more important than those of the 

group, and some might find it difficult to seek social support in coping.   

2.4.5. COPING AND CARDIOVASCULAR HEALTH 

In 1995, a cohort study at the University of Zimbabwe researched the influence of 

psychosocial measures including anxiety, anger, expression, active coping, and family 

instability, on the development of hypertension (67).  It was indicated that whilst no 

psychosocial variable predicted hypertension in Caucasian students, in African students 

psychosocial factors did influence the incidence of hypertension in later life (67). 

According to the literature an AC response acts through a beta 1-adrenergic stimulation 

pattern with subsequent increases in BP via increased catecholamine secretions 
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(especially epinephrine), heart rate, stroke volume, and cardiac output.  The SBP, and to a 

lesser extent the DBP and TPR, will increase (9, 68).   

The PC style, however, is mediated through alpha-adrenergic pathways and upsurges in 

the amounts of norepinephrine, which raises BP through vascular mechanisms and 

vasoconstriction of skeletal muscles, together with DBP and TPR increases (69).  The 

chronic experience of this increase in TPR and overall vascular reactivity correlates 

positively with the manifestation of hypertension (9, 11, 44).   

The literature regarding the influence of specific coping responses on cardiovascular 

health reports conflicting results.  According to Van Rhenen et al., an AC response is 

perceived as a health promoter, which is opposed to the findings of Malan et al. who 

demonstrated that AC responses increase the risk for hypertension and MetS (9, 10, 70).  

In results emanating from the SABPA study, AC responses were confirmed a 

cardiovascular risk (5, 71).   

Although Africans and African Americans are not identical, one assumes that there are 

some similarities.  In African Americans, “John-Henryism”, social support, urban-rural 

residence, socioeconomic status and familial interaction patterns, were found to be 

influential in hypertension development (46).  According to James et al. hypertension is 

inversely related to socioeconomic status in African Americans, and this association 

increases with higher scores in “John-Henryism” (64).  Researchers regarded the social 

support this population experiences as protective against the development of hypertension 

(64, 66). 

Coping and MetS indicators were compared in urban and rural Zulu populations: more 

MetS indicators were found in the urban AC participants, including hypertension and 
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glucose levels, in comparison with their rural counterparts.  In the male urban AC group, 

the cardio-metabolic risk was highly accentuated (72).  Recently, it was established that 

AC responses in urban African men are more associated with MetS indicators and TOD (5, 

11).  In African men, AC responses correlated positively with a higher prevalence of 

hypertension and MetS indicators, than in their PC counterparts (10).  Interestingly, in a 

recent study, 60% of AC African men recorded increased fasting plasma glucose 

concentrations, and 61.5% a waist circumference indicative of abdominal obesity (5).  A 

further synergistic effect of MetS and AC responses was evident in the strong associations 

found with subclinical atherosclerosis and renal impairment (5).  A possible explanation for 

the pathological effects of AC in Africans was revealed by Malan et al. who proposed a 

dissociation between behavioural and physiological AC responses, especially in urban 

African men (9, 10).  In Africans, the AC style is thus proven to be the more pathological 

coping strategy, where apparent loss of control is evident, which raises the question 

whether Caucasians will present with the same trend. 

2.4.6. AMIRKHAN’S COPING STRATEGY QUESTIONNAIRE 

The CSI was analytically developed by Amirkhan in 1990, and has been used successfully 

in an African context (60, 73).  The questionnaire is a self-report measure of situational 

coping, and includes the following coping styles: problem-solving (hereafter referred to as 

AC), avoidance (hereafter referred to as PC), and seeking social support.  The three 

subscales (each describing the use of one of the coping styles) of the CSI each consist of 

11 statements, which are rated by a three point Likert scale: a lot (3), a little (2), or not at 

all (1), keeping a recent (within the previous 6 months) stressful event in mind (60).  A 

higher score in a specific subscale indicates greater use of that coping style.  The cut-off 

points for the coping dimensions of the CSI are depicted in Table 2.4.1. 
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Amirkhan found a test-retest reliability of 0.82 for the CSI.  Cronbach’s alpha coefficients 

from 0.86 to 0.98 for AC, 0.89 to 0.98 for seeking social support, and from 0.77 to 0.96 for 

PC, depicted internal consistency for each of the respective subscales (60). 

Table 2.4.1: Indicating the preferred coping strategy from the CSI (60) 

 LOW AVERAGE (mean) HIGH 

PROBLEM (AC) ≤ 21 21.5 - 30.5  (26) ≥ 31 

SOCIAL SUPPORT ≤ 18 18.5 - 27.5  (23) ≥ 28 

AVOIDANCE (PC) ≤ 15 15.5 - 22.5  (19) ≥ 23 

 

2.5. TARGET ORGAN DAMAGE: ENDOTHELIAL DYSFUNCTION  

Endothelial dysfunction can be described as any disturbance, impairment or abnormality in 

the endothelia (37), which are the cells that constitute the heart cavities and the lumen 

walls of the blood and lymph vessels.  Dysfunction of the endothelia could cause heart 

disease or vascular sclerosis, and as a result myocardial infarction, stroke and/or organ 

failure may occur (37).   

The WHO stated that a third of all global deaths are due to CHD, while CVD is estimated 

to be the second leading cause of death in South Africa (74).  CHD, as ischemic heart 

disease, has been positively associated with total cholesterol and LDL-C levels, while 

reduced HDL-C and elevated triglycerides are well known risk factors for coronary events 

(26, 37). 
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Regarding the lipid profile of the South African population, in the BRISK study (Coronary 

Heart Disease Risk Factor Study in the African Population of the Cape Peninsula), 4.8 

million people had hypercholesterolaemia, with 3.1 million also recording raised LDL-C, 

both of which also increase the risk for CHD (75).  Hypercholesterolaemia has recently 

been associated with a familial medical history of CHD in urban Africans (76).  Steyn et al. 

found hypercholesterolaemia present in 47% and 46% of peri-urban South African men 

and women, respectively (75).  Interestingly, Seedat et al. established a prevalence of only 

2.4% for CHD in an urban Zulu population, and Bertrand agrees that Africans have a low 

risk (6%) of developing CHD (43, 77).  According to Loock et al., CHD was uncommon in 

Africans before 1970, and although the risk factors for CHD have been on the rise since, 

the prevalence rates are still low (76). 

The INTERHEART study (Study of Risk Factors for First Myocardial Infarction)  revealed 

that in Africa, hypertension, dyslipidaemia, smoking, and abdominal obesity explained 90% 

of the coronary artery disease (CAD) risk (78).  CAD can be defined as atherosclerosis of 

the coronary arteries, and it could lead to angina pectoris, myocardial infarction and 

sudden death (37).   Atherosclerosis is a common form of arteriosclerosis in which plaques 

of cholesterol, lipoid material and lipophages are deposited in the intima-media layers of 

large arteries (37). 

Results emanating from the THUSA study (1996-1998), revealed that Africans possess 

less atherogenic lipid profiles than Caucasians, as well as lower LDL and total cholesterol 

concentrations (79). However, in 2007, it was reported that cholesterol levels increase with 

urbanisation (80).  Ntyintyane et al. concur that not only the prevalence of MetS, but also 

that of CAD, is increasing in urban Africans, as they shift from a rural to a Western lifestyle 

(81).  The researchers add that inflammation is often associated with both MetS and CAD, 
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and leptin as an inflammatory marker was significantly elevated in individuals with MetS 

(81).  In addition, leptin also escalated with the presence of increasing MetS criteria while 

positive associations existed between leptin and WC, BMI, and high-sensitivity C-reactive 

protein (hs-CRP) (81).  The augmented hs-CRP concentrations were reported to indicate a 

low-grade inflammation in CAD patients (81).  It has also been proposed that augmented 

inflammation and hs-CRP levels, which are evident in African Americans, might promote 

plaque disruption, causing more acute coronary events (28). 

2.5.1. SUBCLINICAL ATHEROSCLEROSIS 

In 1950, the role of lipids and lipoproteins in the pathogenesis of subclinical 

atherosclerosis was described by Gofman and Lindgren, which led to further studies and 

the establishment of the “postprandial theory of atherosclerosis” (82).  This theory 

explained the development of atherosclerosis as a postprandial phenomenon which 

depends on metabolic responses to ingested food.  Postprandial lipaemia presents as 

increases in plasma triglycerides and triglyceride-rich lipoproteins, accompanied by 

lowered HDL-C and raised LDL-C concentrations, which fluctuates continually throughout 

the day (83). According to Brewer et al. the aforementioned lipoproteins are part of the 

apolipoprotein group, where apolipoprotein-A constitutes HDL-C and -B constitutes LDL-C 

(84).  Lipoprotein-A is made up of LDL cholesterol-like particles which bind to lipoprotein-A 

specific apolipoprotein, and it has been established that aggregation of large numbers of 

these lipoprotein abnormalities is a definite risk for CHD (21). 

In 2006, Packard stated that LDL-C is the primary risk factor regarding CAD, and it is the 

small, dense LDL-C particles that are implicated in the pathogenesis of atherosclerosis, 

because these particles are easily oxidised, but also stay in the circulation for extended 
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periods (85, 86).  According to Ntyintyane et al. small, dense LDL-C particles were present 

in approximately 70% of the CAD patients they studied (81).  Several studies have shown 

that CAD patients have increased triglyceride concentrations, together with a postprandial 

response after fatty meals, which is also present in conditions such as diabetes, 

hypertension, obesity, and MetS (87- 90).  Kolovou et al. considers postprandial lipaemia 

as a new feature of MetS (83). 

It was determined that African Americans and people from African descent record a lower 

prevalence of MetS, since they exhibit lower rates of the major contributing factors.  These 

include higher HDL-C levels as well as reduced serum triglycerides, in comparison with 

Caucasians (38).  Cappuccio agrees that people of African descent have 

hyperinsulinaemia, but low serum triglyceride levels and high HDL-C concentrations (91), 

and although they exhibit a lipid profile that is anti-atherogenic (38), Africans do present 

with greater IR and carotid intima-media thickness (CIMT) than their Caucasian 

counterparts (1). 

Recently, SABPA findings suggested that in AC urban African men, high fasting glucose 

and reduced HDL-C correlate with high CIMT values (5).  Furthermore, both cholesterol 

and fasting glucose in the aforementioned African men predicted subclinical 

atherosclerosis, whilst their high HDL-C levels proved to be protective against TOD (5).  

CAROTID INTIMA-MEDIA THICKNESS 

Measurement of the CIMT is a non-invasive method which is valuable in diagnosis and 

prognosis of cardiovascular pathology and endothelial dysfunction.  The CIMT is a well-

known predictor of TOD, prevailing as subclinical atherosclerosis (92).   
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2.5.2. RENAL IMPAIRMENT 

Mild renal dysfunction usually presents with a small increase in the serum creatinine 

concentration, below 2 mg/dL, and/or the presence of the protein albumin in the urine, both 

of which are significant predictors of cardiovascular events (93).  It has been shown that 

even a moderate decrease in the glomerular filtration rate (GFR) of the kidneys is 

associated with a cluster of haemodynamic and pro-atherogenic abnormalities (93).  

These abnormalities include increases in BP, dyslipidaemia, hypercysteinaemia, IR, 

endothelial dysfunction, and systemic inflammation, all of which in turn may result in the 

development of cardiovascular complications (93).  In 2004, a study in primary 

hypertension revealed an association between cardiovascular morbidity and mortality and 

a reduction in kidney function (93).  Additionally, Schillaci et al. stated that in hypertensive 

patients diagnosed with MetS, a significant part of the risk of TOD usually related to high 

BP is actually caused by the other MetS indicators, rather than the high BP (94). 

Microalbuminuria is a predictor of renal pathology and its presence confirm the diagnosis 

of nephropathy (95).  Chen et al. also linked microalbuminuria and endothelial dysfunction 

to MetS (6).  Findings from the SABPA study revealed that microalbuminuria was 

associated with WC, glucose, triglycerides, and HDL-C and inversely correlated with DBP, 

in urban AC African men (5).  

In Nairobi, microalbuminuria was assessed in type 2 diabetes patients, but while 50% of 

the group was hypertensive and 36% had glycated haemoglobin values greater than 9%, 

their lipid profiles were within the normal range (96).  Albuminuria occurred in 26% of the 

patients, of which one had macroalbuminuria, and this was reported to be both a sign of 

nephropathy and cardiovascular risk (96).  In 2002, Solbu et al. determined that a high 



De Kock 

28 

 

albumin-to-creatinine ratio and the presence of MetS, in non-diabetic individuals, were 

associated significantly with an increased risk of both stroke and myocardial infarction, 

whilst MetS alone did not predict either (97).  

In 2007, researchers indicated that TOD was evident in African patients with primary 

hypertension (140/90 mmHg) (98).  About 40% of their subjects had albuminuria at first 

presentation, of which 37% had microalbuminuria and 2% overt proteinuria.  It was also 

indicated that the participants with urinary albumin excretion mainly recorded higher BP, 

independent of age (98). Okpechi et al. reported that the GFR declines while the albumin-

to-creatinine ratio increases in line with the increasing presence of MetS indicators (99).  In 

their study, they revealed that the albumin-to-creatinine ratios were four times higher in 

individuals with four or more MetS indicators, than in those without any MetS indicators.  

Furthermore, the albumin-to-creatinine ratio was significantly associated with SBP, DBP 

and fasting glucose concentrations in those individuals with MetS (99). 

ALBUMIN-TO-CREATININE RATIO 

Table 2.5.2.1: The albumin-to-creatinine ratio (100) 

 Urine Albumin (mg/dL) = UACR (mg/g) ≈ Albumin excretion (mg/day)                                               

            Urine Creatinine (g/dL)     

 Where: UACR, urine albumin-to-creatinine ratio.  

The National Kidney Disease Education Program (2008) asserted that kidney disease can 

be most accurately determined by urine albumin excretion and estimated GFR (100).  

Regarding the albumin-to-creatinine ratio (ACR) in determining renal function (Table 

2.6.1):  albumin is a large protein produced by the liver that constitutes almost half of the 
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total protein in the serum, and is most abundant in plasma (100).  Alternatively, creatinine 

is produced from creatinine phosphate in the muscles as a breakdown product, and is 

mostly filtered by the kidneys out of the blood (100).  During urine formation there is 

usually no tubular reabsorption of creatinine, and the passage of large albumin molecules 

into the urine is prevented by the glomerular structure.  In calculating ACR, one thus 

evaluates the amount of albumin that is present in the urine compared to the concentration 

of creatinine in the blood (101).  This ratio is valuable as it is specific, sensitive and 

remains unaffected by any variation in the urine concentration, and thus provides a 

credible prediction regarding kidney function (100, 101).   

Because urinary albumin excretion is a cardiovascular risk factor, reducing the urine 

albumin excretion to normal or even near normal values may improve both renal and 

cardiovascular prognoses, as the presence of protein in the urine has been associated 

with more cardiovascular events (99, 100, 101).  The normal ACR is ±30 mg/g creatinine, 

with the level in men usually ≤17 mg/g creatinine.  A ratio of approximately 35-300 mg/g 

creatinine is known as microalbuminuria, whilst a ratio of more than 300 mg/g creatinine is 

termed macroalbuminuria, which is also called albuminuria or proteinuria (100).  Kidney 

disease may be present when the ratio is greater than 30 mg/g, with or without reduced 

estimated GFR values (100).  In the case of microalbuminuria, this means that a small 

amount of albumin is excreted in the urine, and that the kidneys are slightly diseased.  

However, with macroalbuminuria, a large amount of albumin is present in the urine, and 

there exists a kidney disease that severely affects the normal functioning of the kidneys: if 

macroalbuminuria persists, kidney failure could follow (101). 

 



De Kock 

30 

 

2.6. MOTIVATION 

Urbanisation is on the increase in Africa, causing changes in socio-economic status, 

dietary intake, and lifestyles of many South Africans.  Not only do these alterations 

influence the physiological well-being of the body, but they also intensify psychosocial 

stress, in turn increasing susceptibility to a variety of health risks.  The ways in which 

ethnic groups experience the stress of an urban environment or acculturation may be 

implicated in a higher cardiovascular disease risk.  Furthermore, in Africans, active coping 

responses have been associated more with pathology than avoidance, motivating our 

focus on active coping responses as cardio-metabolic risk. 

2.7. GENERAL OBJECTIVES 

The objectives of this study are firstly to indicate and compare differences regarding active 

coping responses in the African and Caucasian men of South Africa, in accord with the 

prevalence of metabolic syndrome indicators.  And secondly to investigate the extent to 

which utilisation of active coping responses, together with MetS indicators, predict target 

organ damage, in both population groups. 

2.8. QUESTIONS ARISING FROM THE LITERATURE 

• Will high active coping responses in urban African (or -Caucasian) men be associated 

with a greater prevalence of metabolic syndrome indicators than in their Caucasian (or 

-African) counterparts? 

• Will metabolic syndrome indicators be associated with a marker of target organ 

damage in urban high active coping African or -Caucasian men? 
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2.9. HYPOTHESES 

The proposed hypotheses are: 

• High active coping responses in urban African men will be associated with a higher 

prevalence of metabolic syndrome indicators than in their Caucasian counterparts. 

• Metabolic syndrome indicators will be associated with a marker of target organ 

damage in urban high active coping African men, but not in urban high active coping 

Caucasian men. 
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MINI SUMMARY  

In men, metabolic syndrome indicators and active coping responses were determined by 

means of the International Diabetes Federation guidelines and the Coping Strategy 

Indicator, respectively.  Active coping responses in Africans were associated with more 

metabolic syndrome indicators and endothelial dysfunction.             [40] 
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STRUCTURED ABSTRACT  

Introduction:  Metabolic syndrome (MetS) is on the increase, creating great concern as it 

predisposes patients to complications including diabetes, kidney failure, cardiovascular 

disease as well as certain types of cancer.  It has also been established that psychosocial 

stress relating to an urban environment or acculturation increases the prevalence of MetS.  

We evaluated whether coping responses and MetS indicators were associated with target 

organ damage (TOD) in Africans and Caucasians. 

Methods:  The Coping Strategy Indicator determined active coping (AC) responses in 

male teachers from the Sympathetic Activity and Ambulatory Blood Pressure in Africans 

(SABPA) study.  MetS indicators included glucose, triglyceride, high-density lipoprotein 

cholesterol, blood pressure, and waist circumference, independent of confounders (age, 

physical activity, gamma glutamyl transferase).  Microalbuminuria and carotid intima-media 

thickness indicated TOD. 

Results:  More MetS indicators exceeded the IDF cut-off points in high AC African men 

(14.71%) than in their Caucasian counterparts (3.33%).  Furthermore, more MetS 

indicators predicted endothelial dysfunction, especially in the high AC African men. 

Conclusion:  High AC African men revealed progress towards endothelial dysfunction. 

                       [168] 

Keywords:  Metabolic syndrome; endothelial dysfunction; coping; ethnicity. 

        

INTRODUCTION 

It is estimated that a quarter of the world’s adult population suffer from metabolic 

syndrome (MetS) and that individuals with MetS face double the risk of dying from 
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myocardial infarction or stroke than those without the syndrome (1).  Studies from 2005 

and 2006 concur that the trend towards developing MetS and related cardiovascular 

complications is on the increase, especially in an urban environment (2, 3, 4).  

Additionally, in urban Africans, active coping (AC) responses have been associated more 

with MetS and the related pathology than avoidance (5, 6).  A synergistic effect of MetS 

and AC responses was also revealed in African men, in strong associations with both 

subclinical atherosclerosis and renal impairment (5).  Furthermore, the albumin-to-

creatinine ratio was determined to be four times higher in Africans with four or more MetS 

indicators than in those without any MetS indicators (7). It has been stated that sub-

Saharan Africans experience a high prevalence of cardiovascular disease (CVD) even 

though they exhibit a lipid profile that is anti-atherogenic (8), in contrast to Caucasians who 

are more prone to develop dyslipidaemia (9, 10, 11).   

The main aims of this study were firstly to compare coping responses and MetS indicator 

prevalence between African and Caucasian men, and secondly, to evaluate the extent to 

which MetS indicators predict target organ damage (renal impairment and subclinical 

atherosclerosis) in these ethnic groups.  

 

METHODS 

STUDY DESIGN 

This comparative target population study forms part of the SABPA (Sympathetic Activity 

and Ambulatory Blood Pressure in Africans) study, conducted from February until the end 

of May in 2008 (Africans) and 2009 (Caucasians), in order to avoid seasonal changes.  
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The sub-study was approved by the Ethics Committee of the North-West University, and 

all volunteers gave written informed consent prior to participation.  All procedures were 

conducted according to the institutional guidelines of the Declaration of Helsinki (12).  

RESEARCH PARTICIPANTS 

Our study included urban African and Caucasian male teachers (n= 202) from the North-

West Province, South Africa.  African (n= 101) and Caucasian (n= 101) men were aged 

between 25 and 60 years.  Exclusion criteria were: users of alpha and beta blockers, ear 

temperatures > 37°C, vaccination or blood donation 3 months prior to participation.  

Furthermore, diabetic medication users (n= 8), and participants with renal impairment (n= 

2) or HIV positive (n= 13), were excluded.     

PROCEDURES 

On four working days of the week, between 07h00 and 08h00, four participants were each 

fitted with the Cardiotens CE120® for ≈22 hours oscillometric blood pressure (BP) 

measurements, as well as the Actical® accelerometers for physical activity (PA) 

measurements.  The participants thereafter resumed their usual daily activities, reporting 

any anomalies such as headache, nausea, visual disturbances, fainting, palpitations, PA 

and stress, in the diary cards provided.  At 16h30 they were transported to the North-West 

University’s Metabolic Unit Research Facility to stay overnight.  Upon arrival, participants 

each received their own rooms and pre-counselling regarding HIV/AIDS, after which they 

were thoroughly briefed on the experimental setup to lessen the stress of anticipation (13). 

Registered clinical psychologists supervised completion of the battery of psychosocial 

questionnaires, which was divided into two equivalent sections, with a dinner break at 

18h30 in-between.  The participants were advised to go to bed at approximately 22h00, 
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fasting overnight.  They were wakened after the last BP recording at 06h00.  The 

Cardiotens CE120® and Actical® were disconnected, and a fasting 8 hour overnight 

collected urine sample obtained from each participant.  Anthropometric measurements 

followed; thereafter participants were placed in the semi-Fowler position and blood 

sampling commenced after a resting period of 30 minutes.  Scanning of the carotid intima-

media wall was performed in the supine position.  On completion of the protocol, each 

participant was thanked for cooperation and privately received feedback, post-counselling 

for HIV and referral to a physician, where applicable.  They enjoyed breakfast and were 

transported back to school. 

QUESTIONNAIRES 

The Coping Strategy Indicator (CSI) 33-item questionnaire was used to determine each 

participant’s favoured coping style and has been used in an African context (14, 15).  A 

Cronbach’s alpha reliability coefficient of 0.84 was determined for the three coping 

strategies of the CSI.   

The CSI is a self-report measure of situational coping, which aims to determine which 

coping style an individual utilises most in stressful situations.  The following coping styles 

are included in the three subscales of the questionnaire: problem-solving, avoidance, and 

seeking social support (14).  The problem-solving and avoidance strategies will hereafter 

be referred to as active (AC) and passive coping (PC) styles, respectively.  An AC 

response is characterised by an effortful focus on the problem, acceptance of it as a reality 

and commitment to tasks until success is achieved in eliminating the problem (13, 16).  On 

the other hand PC involves escape responses that could include physical and/or 

psychological withdrawal, and is often recognised by uncontrollability and distress (16, 17).  
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The participants, keeping a recent stressful event in mind, rated each statement describing 

the utilisation of one of the three coping strategies, by a three point Likert scale, as follows: 

a lot (3), a little (2), or not at all (1) (14).  The higher scores were thus indicative of greater 

use of a specific coping style, during the specific event or stressor.  AC responses were 

not normally distributed and were adjusted by median splits.  Participants were stratified 

according to ethnicity as well as into above median (high) and below median (low) AC 

groups.   

The Global Physical Activity Questionnaire (GPAQ) and the General Socio-demographic 

and Health Questionnaire were completed in order to assess information such as medical 

history, alcohol and smoking habits, caffeine intake, and socio-demographic details of 

each participant (18).   

ANTHROPOMETRIC MEASUREMENTS 

Waist circumference (WC), body mass index (BMI) and PA were measured and calculated 

in triplicate by registered anthropometrists.  The Actical® accelerometers (Montréal, 

Québec) calculated PA in kilocalories per 24 hours, taking resting metabolic rate into 

account (19).  Furthermore, WC was measured perpendicular to the long axis of the trunk, 

at the midpoint between the iliac crest and lower costal border, while BMI was calculated 

from the height and weight in kilograms per square metre.  Participants were considered 

abdominally obese with WC values of ≥ 94 cm, using the 2009 International Diabetes 

Federation (IDF) guidelines for MetS (1). 

BLOOD PRESSURE 

The Cardiotens CE120® (Meditech, Budapest, Hungary), validated by the British 

Hypertension Society, was fitted together with a suitable obese or non-obese cuff to each 
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participant’s non-dominant arm.  The apparatus was programmed to measure ambulatory 

blood pressure oscillometrically, in intervals of 30 minutes during the day (08h00 – 22h00) 

and 60 minutes at night (22h00 – 06h00) (20).  The CardioVisions 1.15 Personal Edition 

software (Meditech®) was employed for data analyses.  The European Society of 

Hypertension (ESH) guidelines stipulate a successful inflation rate as ≥ 70%: our rates 

were 72.60% (2008) and 84.64% (2009) (21).  Hypertension was classified, according to 

the ESH guidelines, as ambulatory SBP of ≥ 125 mmHg, and DBP of ≥ 80 mmHg (21).   

However, the IDF cut-off points stipulate an even higher SBP of ≥ 130 mmHg and DBP of 

≥ 85 mmHg (1); these guidelines were used in MetS diagnosis. 

BIOCHEMICAL MEASUREMENTS 

A registered nurse obtained resting fasting serum and sodium fluoride blood samples from 

the brachial vein branches of each participant’s dominant arm with a winged infusion set.  

Blood samples were handled according to standardised procedures and frozen at -80°C 

until analysis.  MetS indicators [glucose, triglyceride, and high-density lipoprotein 

cholesterol (HDL-C)], together with gamma glutamyl transferase (cGGT), cotinine, and 

ultrahigh-sensitivity C-reactive protein (hs-CRP), were analysed with Konelab™ 20i 

(ThermoScientific, Vantaa, Finland).  The following IDF MetS cut-off points were used: 

HDL-C ≤ 1.03 mmol/L, triglycerides ≥ 1.70 mmol/L, and fasting glucose ≥ 5.60 mmol/L (1). 

MARKERS OF TARGET ORGAN DAMAGE 

The SonoSite Micromaxx® (SonoSite Inc.) high resolution ultrasound system scanned the 

carotid artery intima-media thickness of the far wall (CIMTf), as a marker of subclinical 

atherosclerosis.  Measurements were taken according to the Rudy Meijer protocol, 

longitudinally with the 38 mm broadband linear array transducer, whilst each participant 
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was in the supine position with the head contra lateral to the side being examined, with the 

neck extended (22).  The better of the two angles was stored as an image and the CIMTf 

was calculated to the nearest 0.1 mm.   

A fasting 8 hour overnight collected urine sample was gathered from each participant.  The 

albumin-to-creatinine ratio (ACR) determined the presence of micro- or macro-albuminuria, 

and thus renal impairment.  Albumin excretion from the urine was calculated in 

micrograms per litre per minute, by means of the Turbidimetric method with Unicel DXC 

800 (Beckman and Coulter, Germany), after immuno-precipitation enhanced by 

polyethylene glycol at 450 nm.  

STATISTICAL ANALYSES 

Data was analysed with the computer software package Statistica® version 9.0 (Statsoft 

Inc., Tulsa, OK, USA) (23).  Kolmogorov-Smirnov tests determined normality and C-

reactive protein was logarithmically transformed.  2×2 ANCOVAs determined significant 

interactions between ethnicity and AC for each variable.  T-tests for independent groups 

determined differences between groups.  Chi-square (χ²) statistics calculated proportions.  

ANCOVAs determined significant differences from least square means analyses, 

independent of age, PA and alcohol consumption.  Partial correlations between MetS 

indicators and target organ damage (TOD) were performed within each ethnic and AC 

group, and were adjusted for confounders.  Forward stepwise regression analyses were 

performed for four models (separately for ethnic groups and AC scores), firstly with 

microalbuminuria and secondly with CIMTf as dependent variables.  Covariates 

considered were WC, glucose, SBP, DBP, social support, and hs-CRP, as independent 

variables.  Significant values were noted as p ≤ 0.05, r ≥ 0.350 and adjusted R2 ≥ 0.25.   
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RESULTS 

A single 2 x 2 ANCOVA showed interaction on the main effects (ethnicity x coping) for 

avoidance [F (1, 193), 19.54; p = 0.00].  In Table 1, characteristics of low and high AC men 

are portrayed.  Low and high AC Caucasian men were physically more active than their 

African counterparts and had higher cholesterol levels, whilst alcohol consumption and hs-

CRP levels were significantly heightened in African men.  Psychological variables revealed 

higher avoidance scores in high AC Caucasian men and higher social support scores in 

both low and high AC African men.  SBP and DBP were higher for African men in both low 

and high AC groups, together with use of drugs for hypertension.  Furthermore, African 

men showed higher microalbuminuria and CIMTf values in comparison to their Caucasian 

counterparts. 
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TABLES 

Table 1: Comparing baseline characteristics of urban African and Caucasian low and high active coping men 

 LOW ACTIVE COPING MEN  HIGH ACTIVE COPING MEN  

 African (n=48) Caucasian (n=40) p African (n=40) Caucasian (n=61) p 

       

*Age (years) 43.23 ± 8.40 41.75 ± 11.82 0.496 42.85 ± 8.15
a 

47.07 ± 10.12
a 

0.030 

*Body mass index (kg/m
2
) 27.58 ± 5.61 29.41 ± 5.43 0.125 27.59 ± 5.98 28.79 ± 5.07 0.283 

*Physical activity (kcal/h) 2694.40 ± 693.78
b 

3466.49 ± 744.94
b 

0.000 2688.38 ± 926.55
c 

3810.65 ± 2580.40
c 

  0.010 

*Cotinine (ng/ml) 29.56 ± 52.82 26.70 ± 80.78 0.842 29.88 ± 62.90 33.64 ± 106.41 0.841 

*Gamma glutamyl transferase (µg/L) 80.58 ± 69.39
d 

38.18 ± 36.02
d 

0.001 87.81 ± 108.10
e 

32.46 ± 24.39
e 

0.000 

Cholesterol (mmol/L) 4.89 (4.48, 5.31)
f 

5.65 (5.19, 6.12)
f 

0.029 4.68 (4.33, 5.04)
g 

5.58 (5.30, 5.86)
g 

0.000 

C-reactive protein (mg/L) 5.53 (4.08, 6.99)
h 

1.53 (-0.09, 3.15)
h 

0.001 6.29 (3.63, 8.74)
i 

2.27 (0.33, 4.21)
i 

0.018 

Hypertension n (%) 25 (52.08)
j 

7 (17.50)
j 

0.001 20 (50.00) 10 (16.39) 0.218 

MEDICATIONS       

       

Drugs for hypertension n (%) 8 (16.67)
k 

1 (2.50)
k 

0.029 9 (22.50)
l 

8 (13.11)
l 

0.000 
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PSYCHOLOGICAL VARIABLES       

       

Avoidance score  22 (21, 23) 21 (20, 22) 0.246 20 (19, 22)
m 

25 (24, 26)
m 

0.000 

Social support score 23 (22, 25)
n 

19 (17, 21)
n 

0.001 26 (24, 27)
o 

18 (17,20)
o 

0.000 

METABOLIC SYNDROME INDICATORS       

       

Waist circumference (cm)  98.13 (94.80, 101.46) 96.87 (93.16, 100.58) 0.646 95.44 (90.41, 100.46) 99.88 (95.92, 103.84) 0.196 

Triglycerides (mmol/L)  1.80 (1.30, 2.31) 1.84 (1.28, 2.40) 0.933 1.45 (1.18, 1.72) 1.54 (1.33, 1.75) 0.627 

Sodium fluoride glucose (mmol/L) 5.87 (5.46, 6.28) 5.98 (5.52, 6.44) 0.746 6.28 (5.67, 6.89) 6.00 (5.52, 6.48) 0.509 

High density lipoprotein (mmol/L) 1.03 (0.94, 1.12) 1.04 (0.93, 1.14) 0.912 1.10 (0.96, 1.22) 0.99 (0.90, 1.08) 0.162 

Systolic blood pressure (mmHg) 138.88 (134.55, 143.21)
p 

125.22 (120.40, 130.04)
p 

0.000 137.03 (132.70, 141.37)
q 

128.63 (125.21, 132.05)
q 

  0.005 

Diastolic blood pressure  (mmHg) 88.52 (85.50, 91.54)
r 

78.95 (75.59, 82.32)
r 

0.000 87.15 (84.41, 89.90)
s 

79.72 (77.55, 81.89)
s 

0.000 

TARGET ORGAN DAMAGE MARKERS       

       

Microalbuminuria (mg/mmol) 1.28 (0.84, 1.72) 0.59 (0.10, 1.08) 0.058 6.40 (1.04, 11.75) 0.06 (-4.16, 4.28) 0.085 

Carotid intima-media thickness (mm) 0.69 (0.66, 0.73) 0.65 (0.60, 0.69) 0.125 0.73 (0.68, 0.78) 0.69 (0.65, 0.73) 0.223 

 

Values are arithmetic mean ± SD for T-tests, proportions as n (%) and ANCOVA’s as geometric mean (5
th
 to 95

th
 percentile interval).  Where: n, number of participants; p, significant value if p ≤ 0.05.  

Adjusted for confounders: age, physical activity and alcohol consumption.  HIV positive, diabetes and renal impairment cases excluded.  Significant values depicted in bold and marked alphabetically.  

International Diabetes Federation metabolic syndrome cut-off points: HDL-C ≤ 1.03 mmol/L, triglycerides ≥ 1.70 mmol/L, fasting glucose ≥ 5.60 mmol/L, waist circumference ≥ 94 cm, SBP of ≥ 130 

mmHg and DBP of ≥ 85 mmHg (1). 
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Table 2: The International Diabetes Federation diagnosis of metabolic syndrome, most prevalent in low and high active coping 

men (1) 

 LOW ACTIVE COPING MEN  HIGH ACTIVE COPING MEN  

 African (n=46) Caucasian (n=40) African (n=34) Caucasian (n=60) 

Metabolic syndrome with 3 indicators n (%) n (%) n (%) n (%) 

HDL-C + WC + FG 5 (10.87) 10 (25.00) 8 (23.50) 20 (33.33) 

HDL-C + WC + BP 7 (15.22) 4 (10.00) 10 (29.41) 4 (6.67) 

     

Metabolic syndrome with 5 indicators     

HDL-C + WC + FG + BP + TRIG 3 (6.52) 3 (7.50) 5 (14.71) 2 (3.33) 

 

HIV positive, diabetes and renal impairment cases excluded.  Where: AC, active coping; n, number of participants; HDL-C, high-density lipoproteins; WC, waist circumference; FG, fasting glucose; BP, 

blood pressure; TRIG, triglycerides.   
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Table 3: Stepwise regression analyses of MetS indicators, coping scores and endothelial dysfunction in low and high active 

coping men 

 HIGH AC AFRICAN MEN  HIGH AC CAUCASIAN MEN  

 MODEL 1 (n=40) MODEL 2 (n=39) MODEL 3 (n=61) MODEL 4 (n=60) 

 
Microalbuminuria (mg/mmol) CIMTf (mm) Microalbuminuria (mg/mmol) CIMTf (mm) 

     

ADJUSTED R
2
 0.21 0.52 0.28 0.06 

 β (± 95% CI) β (± 95% CI) β (± 95% CI) β (± 95% CI) 

Glucose (mmol/L) 0.48 (0.20, 0.74)    

High-density lipoproteins (mmol/L)  -0.66 (-0.43, -0.89)   

Cholesterol (mmol/L)  0.58 (0.35, 0.81)   

Glucose (mmol/L)   0.45 (0.23, 0.67)  

Social support   0.40 (0.18, 0.62)  

 LOW AC AFRICAN MEN LOW AC CAUCASIAN MEN 

 MODEL 5 (n=48) MODEL 6 MODEL 7 MODEL 8 

 Microalbuminuria (mg/mmol) CIMTf (mm) Microalbuminuria (mg/mmol) CIMTf (mm) 

     

ADJUSTED R
2
 0.23    

 β (± 95% CI) β (± 95% CI) β (± 95% CI) β (± 95% CI) 

Systolic blood pressure (mmHg) 0.50 (0.25, 0.75)    

 

Covariates considered in MODEL 1: systolic blood pressure, glucose, CIMTf; MODEL 2: high-density lipoprotein, cholesterol, glucose, social support, microalbuminuria; MODEL 3: waist circumference, 

glucose, social support; MODEL 4: C-reactive protein; MODEL 5: systolic blood pressure, diastolic blood pressure; MODELS 6- 8: No entry.  All values adjusted for age, physical activity and alcohol 

consumption, additionally adjusted for blood pressure and C-reactive protein in CIMTf models.  Where: MetS, metabolic syndrome; AC, active coping; n, number of participants; CIMTf, carotid intima-

media thickness far wall; β, beta coefficient; CI, confidence intervals.  Significant values are depicted in bold, p ≤ 0.05. 
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According to Table 2, 14.71% high AC African men had all 5 MetS indicators exceeding 

cut-off points, in comparison with 3.33% of their Caucasian counterparts.  The MetS 

indicator combination of HDL-C, WC and fasting glucose indicated the highest prevalence 

(33.33%) in high AC Caucasian men, while the HDL-C, WC and BP combination was 

highest (29.41%) in high AC African men.  Overall, high AC African men showed greater 

manifestation of MetS, compared to their low AC counterparts, whilst in Caucasians the 

opposite was found.   

In Table 3, in model 1, glucose predicted microalbuminuria in high AC Africans.  In model 

2, cholesterol and decreased HDL-C predicted CIMTf in high AC Africans.  In model 3, 

glucose and social support predicted microalbuminuria in high AC Caucasians.  In model 

5, SBP predicted microalbuminuria in low AC Africans.    

DISCUSSION 

Our aim was to compare MetS indicators and its associations with TOD in two South 

African ethnic male groups.  Various studies have identified modern living and unhealthy 

lifestyles as being the corner stone of CVD risk, but this not only influences physiological 

well-being, it also amplifies psychosocial stress, in turn increasing susceptibility to a variety 

of health risks.  It was established that abdominal obesity, diabetes, hypertension, 

dyslipidaemia, and smoking are some of the most common risk factors for both CVD and 

chronic kidney disease (1, 24).   

Results emanating from the SABPA study (2008) revealed AC responses to be a 

cardiovascular risk in men of African descent; therefore we focused on this coping style 

and its pathological effects (5).  Our study revealed that MetS indicators were generally 

higher in the African men, especially in the high AC groups, in comparison with their 
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Caucasian counterparts, while all 5 of the MetS indicators were present in 14.71% of the 

high AC African men against 3.33% of their Caucasian counterparts.  More high AC 

African men also manifested MetS by 3 indicators, although in one category, owing to the 

combination of increased fasting glucose, WC and lowered HDL-C concentrations, the 

high AC Caucasian men exhibited a 9.83% higher prevalence of MetS. These findings are 

also in accord with results from the THUSA (Transition and Health during Urbanisation in 

South Africa) study, where urban high AC African men presented with a clearly higher 

incidence of MetS than both their female and rural counterparts (4, 25).  In addition, the 

literature revealed that a higher resting BP was evident among urban Africans (4, 25), 

which is in line with the significantly higher ambulatory SBP (8 – 13 mmHg) and DBP (7 – 

9 mmHg) we found in both the low and high AC urban African groups, compared to their 

respective Caucasian counterparts.  As this augmented BP is independent of coping 

response and socio-economic status, it is most probably due to the racial differences in 

renal physiology (26).   

It is important to note that in our study, a general higher prevalence of MetS indicators was 

found in the high AC African men.  Previous studies have found that utilising AC 

responses increases the risk for hypertension and MetS in Africans (4, 25).  This 

pathological trend in urban Africans utilising AC responses was also revealed ten years 

earlier in the THUSA study (25).    When an individual experiences an event as 

challenging, the AC style takes effect, and this is usually accompanied by seeking social 

support, whilst all other activities are suppressed until success is achieved in solving the 

problem at hand (27).  Africans are collectivistic and what the group needs, desires and 

values takes precedence over those of the individual; Africans also view experience of 

social support from their extended families and/or churches as very important.  In addition, 
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utilising social support has been said to exert a protective effect on cardiovascular well-

being (28).  Our results revealed a definite greater use of social support in both the low 

and high AC African groups, yet manifestations of MetS and cardiovascular risk in these 

groups were still noteworthy.  In addition, social support predicted microalbuminuria in the 

high AC Caucasian men, but not in their African counterparts, which confirms that 

Caucasian men may experience social support and help from others as an even greater 

stressor than the real problem at hand.  As Caucasians are more individualistic compared 

to Africans, it might be that the Caucasian men only utilise social support as a last ditch 

effort to cope; but by then stress has already taken its toll.  

The high AC Caucasian men were older and more abdominally obese.  Furthermore, their 

total cholesterol concentrations were higher and HDL-C concentrations lower than those of 

their African counterparts.  In accord with the THUSA study, we found more dyslipidaemia 

in the high AC Caucasian men (10), but in contrast to literature, subclinical atherosclerosis 

was associated with dyslipidaemia in the high AC African men, who supposedly have less 

atherogenic lipid profiles than Caucasians (8, 9).  Augmented hs-CRP concentrations were 

reported to indicate a low-grade inflammation in Africans (29), and it has been found that 

African Americans have higher hs-CRP concentrations (30), which may also be true for 

Africans in South Africa.  Our results revealed significantly higher hs-CRP concentrations 

(3-4 mg/L) in the low and high AC African men, in comparison with their Caucasian 

counterparts.  Together with the hs-CRP, the African men also displayed higher CIMTf 

values.  Albeit insignificant, these markers of subclinical atherosclerosis could increase the 

risk for cardiovascular events (31).  Moreover, African men evidently exhibited more MetS 

indicators and endothelial dysfunction than Caucasian men.  Of the MetS indicators, only 

glucose predicted microalbuminuria in the high AC African and Caucasian men, whilst 
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SBP also predicted significant increases in microalbuminuria in the low AC African men, 

whereas decreased HDL-C predicted CIMTf in the high AC African men.  

In summary, more high AC African men manifested MetS.  Furthermore, in both the low 

and high AC African men, MetS indicators revealed associations with endothelial 

dysfunction, including renal impairment and subclinical atherosclerosis.  Additionally, the 

low and high AC African men exhibited the same trend in cardiovascular pathology, 

verifying the notion of dissociation between physiological and behavioural AC responses in 

this ethnic group (25). 

The SABPA study was limited with regards to the number of participants and the power of 

the present study is greatly influenced by the subdivision in coping and ethnic groups; thus 

it is recommended that the research be repeated with larger and more diverse ethnic 

groups to represent the South African population better.  Also, follow-up is recommended 

as the cross-sectional design of this study cannot infer causality. 
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4.1 INTRODUCTION 

A summary of the main findings from the Article in Chapter 3 follows, with a brief 

discussion of the main aim, results and conclusion of our study.  Weaknesses in the study 

design are acknowledged, together with recommendations to negate the influences of 

such weaknesses in future research with regard to active coping, the metabolic syndrome 

and target organ damage. 

4.2 SUMMARY OF THE MAIN FINDINGS  

The significant findings from the article: Metabolic syndrome indicators and target 

organ damage in urban active coping African and Caucasian men: The SABPA 

study, were: 

The aim of this study was to investigate the cardio-metabolic risk of active coping (AC) 

responses in South African men, since previous studies have identified significant 

cardiovascular and metabolic syndrome (MetS) risk regarding these responses and life’s 

stressors (1- 4).  Contrastingly, Western studies have linked avoidance responses with 

pathology (5).  

Because obesity is on the increase and lifestyles are changing for the worse, development 

of MetS is a growing concern for the South African population, and clarification is needed 

as regards coping with psychosocial stress.  We therefore proposed the following: (a) 

urban high AC African men will record a greater prevalence of MetS indicators than their 

Caucasian counterparts, and (b) MetS indicators will be associated with a marker of target 

organ damage in urban high AC African men, but not in their Caucasian counterparts. 



De Kock 

67 

 

Biochemical analyses of fasting serum blood samples and waist circumference 

measurement did not reveal significant differences, in MetS indicators, between the ethnic 

AC groups.  Generally, though, our study identified higher MetS indicators in the African 

men, albeit insignificant.  Furthermore, in both low and high AC African men a greater 

prevalence of MetS (presence of 3 and 5 indicators) was found in comparison to their 

Caucasian counterparts.  These findings are thus independent of coping, in accordance 

with findings from a THUSA sub study (2008) (3).  The aforementioned study was 

conducted from 1996 - 1998, and now, more than ten years later, the same trend of 

cardiovascular risk in urban African men has been found.  The same tendency to 

increased blood pressure (BP) was demonstrated in our study, with systolic (SBP) and 

diastolic blood pressure (DBP) having increased up to 13 and 9 mmHg respectively, in 

both the low and high AC African men, compared to their Caucasian counterparts.   

Socioeconomic status and racial differences in renal physiology have been proposed as 

the most important causal factors of the racial differences in BP (6).  Because the 

participants in our study possessed the same socioeconomic status, these differences can 

thus only be ascribed to renal physiological variation or psychosocial stress.   

MetS indicators were associated with markers of target organ damage (TOD) in both 

ethnic groups, but again the African men showed more endothelial dysfunction (renal 

impairment and subclinical atherosclerosis), especially in the high AC group, when 

compared to the Caucasian men.  Seeking social support forms part of AC responses, and 

it has been said to have a protective effect on cardiovascular health (7, 8).  Contrastingly, 

in our findings, social support predicted an increase in microalbuminuria in high AC 

Caucasian men, but not in their African counterparts. The strongly individualistic former 

group may find it difficult to seek support from others, and thus it is only used in a last 
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effort to cope.  By this time stress could already have caused physiological changes and 

perhaps pathology. 

Overall, it was the urban high AC African men who exhibited more MetS indicators, which 

predicted TOD, in comparison with the urban high AC Caucasian men.  Furthermore, the 

urban high AC African men displayed more endothelial dysfunction, pertaining to 

subclinical atherosclerosis and renal impairment, than their urban low AC counterparts.  

Subclinical atherosclerosis, as part of coronary artery disease, can cause myocardial 

infarction, stroke and even sudden death, therefore being of major concern in this 

population group.  Hence coping, and even more so AC responses, can be confirmed as 

an immense cardiovascular risk in African men.   

The following hypotheses are accepted: (1) high AC responses in urban African men are 

associated with a higher prevalence of MetS indicators than in their Caucasian 

counterparts, and (2) MetS indicators are associated with a marker of TOD in urban high 

AC African men, but not in their Caucasian counterparts. 

4.3 CHANCE AND CONFOUNDERS 

CHANCE:  Since some factors might have influenced what seem to be credible results, 

they need to be considered.  Weaknesses of the study could have been caused by 

methodological issues, which therefore could have influenced the results.  In this sub-

study, the size of the population group might have been inadequate, as division of the men 

into ethnic groups, followed by subdivision into AC categories, allowed only small groups 

for statistical analyses.  Although data were obtained from 202 South African men, 

participants with clinically confirmed HIV (n = 13) and renal impairment (n = 2), as well as 

users of diabetic medication (n = 8), were excluded from analyses.  The collaborating 
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urban Setswana and English/Afrikaans groups were also representative of only a small 

cohort of the South African teaching population. 

CONFOUNDERS: Age, body mass index, smoking, alcohol consumption, and physical 

activity were addressed in the process of statistical analyses, and adjustments were made 

for age, physical activity, and gamma glutamyl transferase in all results, to provide credible 

results.  In regression models, for the dependent variable carotid intima-media thickness, 

additional adjustments were made for blood pressure and C-reactive protein (9).  

4.4 WEAKNESSES OF THE STUDY 

4.4.1 The SABPA study was limited with respect to the number of participants.  The 

exclusion of some participants from the analyses due to missing data, as well as the 

presence of HIV, renal impairment, and diabetes, might also have affected the 

statistical power of the study.  

4.4.2 The cross-sectional design of this study cannot infer causality.  Data were obtained 

just once, and as some factors alter over time, this has to be considered in future 

research.  For example, the protective effect of seeking social support might only 

occur if used over a longer period of time, while perceptions of oneself and the 

environment are also continually changing and might influence the completion of 

questionnaires. 

4.5 RECOMMENDATIONS FOR FUTURE RESEARCH 

4.5.1 Enlarging the sample of participants will improve identification of the specific 

influence AC exerts on development of the MetS and TOD.  A larger and more ethnic 

diverse sample of participants would provide larger subdivided groups, concerning 

which the statistical analyses would provide more credibility.   
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4.5.2 Follow-up studies are recommended to determine more exact preferred coping 

strategies as well as the long-term effect of such responses.   Because the preferred 

coping strategy reported on the Coping Strategy Indicator is linked with a specific 

stressful event, participants might respond with different coping scores each time the 

questionnaire is repeated.  Furthermore, seeking social support as a coping strategy 

should be further investigated, to determine whether long term use of this coping 

method exercises a positive or negative influence on cardiovascular health.   

4.6 CONCLUSION 

Overall, urban African men indicated a greater manifestation of MetS than their Caucasian 

counterparts; this was even more the case with high AC African men.  The African men 

recorded significantly greater SBP and DBP together with low-grade inflammation, 

signifying a vascular pathological effect of AC responses in this ethnic group.  This could 

explain AC responses which predicted endothelial dysfunction pertaining to renal 

impairment and subclinical atherosclerosis, especially in the high AC African men. 
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APPENDIX 

THE COPING STRATEGY INDICATOR 
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THE COPING STRATEGY INDICATOR – AMIRKHAN 1990 

 

INSTRUCTIONS: 

Listed below are several possible ways of coping. Indicate to what extent you, yourself, 

used each of these coping methods. 

Try to think of one problem you have encountered in the last six months or so. This should 

be a problem that was important to you, and caused you to worry (anything from the loss 

of a loved one to a traffic fine, but one that was, important to you). Describe this problem in 

a few words. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

__________________________________________ 

With this problem in mind, indicate how you coped by ticking the appropriate box for each 

coping behaviour listed on the following pages. Answer each and every question even 

though some may sound similar. 

 

Keeping that stressful event in mind, indicate to what extent you… 

 A lot A little Not at all 

1 Let your feelings out to a friend?    

2 Rearranged things around you so that your problem had the best 

chance of being resolved? 

   

3 Brainstormed all possible solutions before deciding what to do?    

4 Tried to distract yourself from the problem?    

5 Accepted sympathy and understanding from someone?    

6 Did all you could to keep others from seeing how bad  things 

really were? 
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7 Talked to people about the situation because talking about it 

helped you to feel better? 

   

8 Set some goals for yourself to deal with the situation?    

9 Weighed your options very carefully?    

10 Daydreamed about better times?    

11 Tried different ways to solve the problem until you found one that 

worked? 

   

12 Confided your fears and worries to a friend or relative?    

13 Spent more time than usual alone?    

14 Told people about the situation because just talking about it 

helped you to come up with solutions? 

   

15 Thought about what needed to be done to straighten things out?    

16 Turned your full attention to solving the problem?    

17 Formed a plan of action in your mind?    

18 Watched television more than usual?    

19 Went to someone (friend or professional) in order to help you feel 

better? 

   

20 Stood firm and fought for what you wanted in the situation?    

21 Avoided being with people in general?    

22 Buried yourself in a hobby or sports activity to avoid the problem?    

23 Went to a friend to help you feel better about the problem?    

24 Went to a friend for advice on how to change the situation?    
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25 Accepted sympathy and understanding from friends who had the 

same problem? 

   

26 Slept more than usual?    

27 Fantasized about how things could have been different?    

28 Identified with characters in novels or movies?    

29 Tried to solve the problem?    

30 Wished that people would just leave you alone?    

31 Accepted help from a friend or relative?    

32 Sought reassurance from those who know you best?    

33 Tried to carefully plan a course of action rather than acting on 

impulse? 

   

 

 

 

 

 

 

 

 

 

 

             

 


