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Chapter 5 
 

POTENTIAL RISK FACTORS OF RESPIRATORY DISEASES 
AND SYMPTOMS AMONGST ADULTS IN SOUTH AFRICA 

 
 
Objective: To determine the prevalence and potential risk factors (occupational and 

environmental, socio-demographic, BMI, TB) of various respiratory symptoms and 

diseases in a representative adult population (15 years and older) of South Africa. 

Methods: During 1998, a probabilistic national survey was performed in 12 763 

households. 13 826 individuals from 6 457 households were interviewed for the 

health survey. Univariate and multivariate logistic regression analyses were used to 

generate crude and adjusted odds ratios (OR) and 95% confidence intervals (CI) in 

order to assess the influence of possible risk factors on respiratory diseases and 

symptoms. 

Results: The survey also revealed relatively low crude prevalence rates for doctor 

diagnosed asthma (3.7%), chronic bronchitis (2.4%), doctor diagnosed 

emphysema/bronchitis (4.2%) and TB (2.7%), but higher respiratory symptoms: 

wheeze and shortness of breath (11.1%), cough with phlegm (6.8%); nocturnal 

coughing (13.1%), nocturnal wheezing/tight chest (10.8%). Nearly 1.7% of the 

respondents reported using asthma medication, whilst 0.5% were using TB 

medication. In general most of the potential risk factors were significantly related to 

the respiratory diseases and symptoms in the unadjusted models. The multivariate 

logistic regression analyses suggested that the prevalence of respiratory symptoms 

and diseases could be diminished in South Africa by health promotion predictors 

(increasing connection to electricity, having a medical aid and improved education). 

This preliminary analysis suggests that the following potential risk factors should be 

lessened in order to have a beneficial influence on the prevalence rates of respiratory 

symptoms and diseases: households going hungry, years smoked, households with 

smokers, exposure at work to fumes, smoke, dust or strong smells and period 

worked in such a job as well as BMI increase for the underweight and decrease of 

the obese. Other potential risk factors included age and race.  

Conclusions: Although there is potential for residual confounding despite 

adjustment in this preliminary analysis, the documented international evidence on 

most of the potential risk factors suggests that these associations may be real. It is 

trusted that more detailed South African analytical intervention studies will 
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scrutinise these results in order to develop integrated intervention programmes to 

improve adult respiratory health in the country. 
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5.1 Introduction 

The ultimate endeavour of epidemiology is to identify modifiable risk factors of 

disease occurrence and progression and to contribute in testing the efficacy and 

effectiveness of interventions on these risk factors including the health services.  

 

Chronic diseases were the main cause of death amongst South Africans in 2000.1 

Much of what must be done to prevent respiratory symptoms and diseases lies 

outside of the sphere of health care. Therefore interventions should be targeted at 

risk factors, rather than only providing medical treatment for those already affected. 

 

However, without a clear understanding of the complex interaction between the 

personal, educational, political, social, economic, cultural, occupational and 

environmental risk factors, the prevention of chronic diseases at a population level 

will be hampered. South Africa, a middle income country, is faced by health risk 

factors from a First World situation (e.g. industry, traffic, aging population) along 

those from a Third World situation (e.g. domestic burning of coal/biomass fuels, 

poor sanitation, overcrowding). Thus intervention strategies deduced from studies 

conducted in developed countries are not merely applicable in this country.  

 

Globally the prevalence of chronic obstructive pulmonary disease (COPD)(such as 

chronic bronchitis and emphysema) has not been studied to the same extent as 

asthma. Although there are a number of studies of chronic bronchitis in selected 

populations in middle- and low income countries, the overall burden and risk 

factors of COPD in these countries are not well documented.2-6 

 

Most environmental epidemiological studies in South Africa focused on children 

health.7-18 The 1998 South African Demographic and Health Survey (SADHS) is 

the first national health survey conducted across the entire country.19 Data from this 

survey provided the opportunity to examine the prevalence and potential risk factors 

of various respiratory symptoms and diseases in a representative national population 

(both adults and children) rather than a selected high risk population, as has been 

the case in most previous studies in developed countries. 
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It is trusted that the results of this preliminary analysis will draw attention to the 

socio-demographic, environmental and occupational risk factors and lead to debate 

on potential integrated intervention programs. 

 

5.2 Methods 

5.2.1 Survey method 

The 1998 SADHS had a cross-sectional design and was a national household survey 

of the population living in private households in the country. Detailed information 

on the survey design is outlined elsewhere.19 The sampling frame for the SADHS 

was the list of approximately 86 000 enumeration areas (EAs) created by Central 

Statistics (now Statistics South Africa, SSA) for the Census conducted in October 

1996. The EAs, ranged from about 100 to 250 households and were stratified by 9 

provinces, urban and non-urban residence and by EA type. The number of 

households in the EA served as a measure of size of the EA.  

 

The first stage (proportional stratified sampling) of the two-stage sampling led to a 

total of 972 EAs being selected for the SADHS (690 in urban areas and 282 in 

non-urban areas). The second stage involved a systematic random sample of 10 and 

20 houses in selected urban and rural EAs, respectively. Oversampling was 

conducted in some areas to enable inference to be made about differences across 

provinces and race – and in the Eastern Cape province, across health districts.  

 

In addition to the main survey of households an adult health questionnaire was 

administered individually to a sample of adults aged 15 and over in half of the 

households selected for the main survey. The SADHS questionnaires were translated 

into 9 of the 11 official languages of South Africa and checked by backtranslation 

(Refer to Appendices 1 and 2).19 The questionnaires were pretested in 

November/December 1996 as part of a pilot study.  

 

The household questionnaire characterised all household members, including their 

age, sex, race and education, household characteristics such as fuels use for cooking 

and heating. The adult health questionnaire elicited information about medical 

history, symptoms of disease, utilisation of health services, occupational history and 

smoking habits of the respondents. The questionnaire was accompanied by 

measurements of height and weight.  
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Interviewers were trained over several weeks. Interviews were conducted after 

working hours. Interviewers were constructed to return twice if a suitable 

respondent was not found at home. Fieldwork commenced late January 1998 and 

was completed in September 1998. The response rate at the household level was 

97% of 12 860 households in 966 EAs. Of the 6 457 households selected for the 

adult survey, 95.3% were completed. At the individual level, 92.6% of eligible 

adults were included in the survey, although not all of them had all the 

measurements taken. The overall response rate for the adult survey was 89.7%. It 

was substantially lower in Gauteng (67.5%) where a large proportion of adults were 

not at home (13%). The response rate was higher in the non-urban than urban area.  

 

Ethical approval was granted by the Ethics Committee of the South African Medical 

Research Council. Informed consent was obtained from each respondent. 

 

5.2.2 Variable definitions 

Chronic phlegm was defined as usual cough with phlegm every day for at least 3 

months a year for at least 2 successive years. Participants were considered having 

asthma, emphysema/bronchitis and TB if they answered affirmatively the questions, 

“Has a doctor or nurse or staff member at a clinic or at a hospital told you that you 

had or have any of the following conditions: asthma or emphysema/bronchitis or 

TB”. The four respiratory symptoms were prompted by the following questions: 

“During the last year have you had wheezing or tightness of your chest? If “yes” 

were you also short of breath?; Is your sleep ever interrupted by you coughing?; Is 

your sleep ever interrupted by wheezing or a tight chest?; Do you usually cough?; 

When you cough, do you usually bring up phlegm from your chest?” 19 

 

Socio-demographic variables included residence in urban/rural area, more than two 

persons per room, household going hungry, covered by medical aid/medical benefit 

scheme, payment of medication, age distribution (categorised in quartiles) and 

ethnic identity (African/Black, Coloured, White, Asian/Indian). Under Apartheid, 

South Africans were categorised into one of four socially defined groups: White 

(mainly European ancestry), Asian (Indian sub-continent ancestry), African or Black 

(descent primarily from one of a number of Bantu language groups in Southern 

Africa) and Coloured (general grouping, including a mixture of black, Malay, 

European and indigenous Khoisan ancestry). Race is very much linked to past access 
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to resources, socio-economic status and educational status. Educational status was 

classified as less or equal to primary school, secondary and tertiary education. 

 

Environmental exposure variables included home connection to electricity, type of 

cooking and heating fuels used (classified as electricity only, electricity and other 

fuels - such as gas, paraffin, coal, wood and animal dung) and other fuels only - and 

living in household with smokers. 

 

Occupational exposure variables included, having a job with smokers, ever worked in 

a job where regularly exposed to smoke, dust, fumes or strong smells and period 

worked in a job where regularly exposed to smoke, dust, fumes or strong smells 

(categorised in quartiles). 

 

Variables related to active smoking included ever smoked tobacco, used snuff or 

chewed tobacco, ever smoked at least 100 cigarettes (5 packets) in lifetime, years 

smoked on a daily basis (categorised in quartiles) and frequency smoking. 

 

BMI was included in the analysis because of a renewed interest in the association 

with various respiratory conditions.20,21 Weight and height were used to calculate the 

BMI (the weight in kilograms divided by the square of the height in meters, kg.m-2) 

which was used as a measure of adiposity. Categories of BMI were created (<22, 

22–24.9, 25–27.4, 27.5–29.9, ≥ 30 kg.m-2). The decision to select 22–24.9 kg.m-2 

as the reference category is based on a large prospective study where the lowest rates 

of death from all causes were found at a BMI between 22-23.4 kg.m-2 in women and 

between 23.5-24.9 kg.m-2 in men.22 The cut-off points as proposed by the World 

Health Organisation were used where a BMI of 25–29.9 kg.m-2 is termed 

overweight or pre-obese and a BMI of 30 kg.m-2 or higher is considered obese.23 

 

5.2.3 Data analysis 

All subsequent statistical analyses of results were done using SAS version 8. The 

1998 SADHS report pointed out that the potential risk factors might be correlated 

with each other.19 Independence among the potential risk factors was investigated 

with a χ2 analysis. It was observed that most of the potential risk factors were 

significantly correlated at the 95% confidence level, although very poorly with 

correlations coefficients varying from 0.01 to 0.40. Table 1 lists the variables found 
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to be significantly related (p≤ 0.001) with Phi coefficients larger than 0.5. 

Consequently conventional logistic regression analysis was conducted, instead of a 

conditional analysis.  

 

Table 1 Correlations among potential risk factors with Phi coefficients > 0.50 
(averaged over strata) 

 
 Connected 

to electricity 
Residence 
location in 
urban area 

Covered by 
medical 
aid/medical 
benefit 
scheme 

Payment of 
medicine 

Age 
distribution 
in years 

Educational 
status 

Years 
smoked on 
a daily basis 
 

Fuel type 
used for 
cooking and 
heating 
 

       

Ethnic 
identity 
 

       

Covered by 
medical 
aid/medical 
benefit 
scheme 
 

       

Age 
distribution 
in years 
 

       

Period 
worked in 
job exposed 
to smoke, 
dust, fumes 
or strong 
smells 
 

       

Educational 
status        

 
 

The survey population reflected the ethnic make-up of the South African 

population: Africans (77.2%), Whites (10.5%), Coloureds (8.8%) and Indians 

(2.5%).24 Thus no weighting was conducted during the analysis. Simple descriptive 

statistics were used to examine the potential risk factors and in calculating the 

prevalence of respiratory symptoms and conditions. The crude odds ratio (OR) and 

95% confidence intervals (CI) were derived from conventional univariate logistic 

regressions performed for binary (coded as 1 for an affirmative response and 0 for a 

negative response) dependent variables, specifying Mantel-Haenszel tests. The 
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adjusted odds ratio (OR) and 95% confidence intervals (CI) were derived from a 

conventional multivariate logistic regression analysis.  

 

The PROC LOGISTIC statement was applied. By specifying the FAST option, 

PROC LOGISTIC eliminates insignificant variables without refitting the model 

repeatedly. This analysis uses a significance level of 0.2 (SLSTAY=0.2) to retain 

variables in the model. Owing to the small number of observations in the dependent 

variables categories, the following procedure was implemented during the 

multivariate logistic regression analysis: the analysis was conducted using all variables 

that were significantly associated with the particular dependent variable in the 

univariate logistic regression analysis. The first variable selected by the stepwise 

procedure was then excluded, and the procedure recalculated with the remaining 

variables. Finally, only those variables selected by each iteration were used and a 

stepwise multivariate logistic regression model was fitted to these variables. The 

analyses were not computed separately for men and women as only nocturnal 

coughing, nocturnal wheezing/tight chest and medically diagnosed TB were 

significantly influenced by the sex of the participants. 

 

5.3 Results 

The data presented here represent a more detailed analysis of the first national 

survey of the symptoms and prevalence of chronic lung disease in South Africa. 

Table 2 lists the characteristics of the 13 826 individuals from 6 457 households.  

 

Table 3 summarises the crude prevalence of respiratory symptoms and conditions 

among South African adults. About 3.7% were reported as having doctor diagnosed 

asthma. The survey also reveals high incidence of other respiratory symptoms and 

diseases including wheeze and shortness of breath (11.1%), cough with phlegm 

(6.8%); chronic bronchitis (2.4%), nocturnal coughing (13.1%), nocturnal 

wheezing/tight chest (10.8%) and doctor diagnosed bronchitis (4.2%) and TB 

(2.7%). Nearly 1.7% of the respondents reported using asthma medication, whilst 

0.5% was using TB medication. 
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Table 2 Characteristics of study population in terms of socio-demographic, active 
smoking, BMI, environmental and occupational exposure variables 

 
Characteristics/feature  Percentage 
Residence 
   Urban 
   Rural 

 
56 
44 

Connected to electricity 65 
Cooking and heating fuels 
   Electricity only 
   Electricity and biomass or fossil fuels 
   Biomass or fossil fuels 

 
35 
15 
50 

People per room 
   < 2 
   ≥ 2 

 
40 
60 

Household going hungry 
   Often 
   Sometimes 
   Seldom 
   Never 

 
13 
34 
5 
48 

Covered by medical aid/medical benefit 
scheme 

15 

Payment of medicine 
   Respondent 
   Family 
   Medical aid 
   Provided at clinic/public hospital 
   Employer 

 
30 
4 
23 
42 
1 

Age distribution in years 
   15-23 
   24-35 
   36-51 
   52-95 

 
48 (M*), 52 (F*) 
40 (M), 60 (F) 
41 (M), 59 (F) 
37 (M), 63 (F) 

Ethnic identity 
   Black/African 
   Coloured 
   White 
   Asian/Indian 

 
76 
13 
8 
3 

Ever smoked tobacco, used snuff or chewed 
tobacco 

37 

Ever smoked at least 100 cigarettes in lifetime 74 
Years smoked on a daily basis – distribution 
   1-7 
   8-16 
   17-28 
   29-78 

 
 
26 
25 
24 
25 

* Male; Female 
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Table 2 (continues) 
Characteristics of study population in terms of socio-demographic, active smoking, 

BMI, environmental and occupational exposure variables 
 

Characteristics/feature  Percentage 
Frequency smoking 
   Daily 
   Occasionally 
   Not at all 

 
18 
72 
10 

Household with smokers 36 
Job with smokers 31 
Ever worked in job where regularly  
   exposed to smoke, dust, fumes or strong  
   smells 

21 

Period worked in job exposed to smoke,  
   dust, fumes or strong smells –  
   distribution in years 
   0-2 
   3-5 
   5-13 
   14-50 

 
 
 
21 
30 
25 
24 

Gender 
   Male 
   Female 

 
42 
58 

Educational status 
   ≤ Primary school 
   Secondary school 
   Tertiary education (partly or completed) 

 
43 
51 
6 

Province of residence 
   Western Cape 
   Eastern Cape 
   Northern Cape 
   Free State 
   KwaZulu-Natal 
   North West 
   Gauteng 
   Mpumalanga 
   Limpopo 

 
8 
24 
9 
9 
15 
9 
8 
9 
9 

Body Mass Index (BMI) kg.m-2 
   <22 
   22-24.9 
   25-27.4 
   27.5-29.9 
   30+ 

 
37 
21 
13 
9 
20 
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The effects (expressed in crude odds ratios) of various socio-demographic, 

environmental and occupational potential risk factors on prevalence of respiratory 

symptoms and conditions are summarised in Table 4.  

 

The adjusted odds ratios are presented in Table 5. Race was the only potential 

predictor that remained significant for wheezing and shortness of breath. The risk 

of Asians/Indians increased now nearly 1.7 fold from the crude model, whilst 

Blacks/Africans were also significantly decreased compared to Whites. The results 

suggested that risk of nocturnal coughing was now significantly influenced by 

connection to electricity, covered by medical aid, educational status and household 

with smokers. The first three predictors were somewhat less beneficial, whilst the 

detrimental impact of the latter predictor increased somewhat compared to the 

crude model. Two potential risk factors remained significantly associated with 

nocturnal wheezing/thigh chest: Exposed at work to fumes, smoke, dust or strong 

smells along with educational status. The effect of these potential risk factors 

decreased somewhat from the univariate analysis. 

 
Table 3 Crude prevalence (%) of respiratory symptoms and conditions in the  

survey population 
 

Condition Overall 
prevalence (%) 

Wheezing and shortness of breath 11.1 
Nocturnal coughing 13.1 
Nocturnal wheezing/tight chest 10.8 
Cough with phlegm 6.8 
Chronic bronchitis 2.4 
Medically diagnosed asthma 3.7 
Medically diagnosed 
emphysema/bronchitis 

4.2 

Medically diagnosed TB 2.7 
Currently using asthma medication 1.7 
Currently using TB medication 0.5 

 
 

The results hinted that cough with phlegm was significantly influenced in a 

protective manner by connection to electricity and detrimentally by years smoked on 

a daily basis along and BMI. The odds ratios decreased and increased somewhat for 

the protective and harmful potential predictors, respectively compared to the crude  
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Table 4 Potential risk factors for respiratory symptoms and conditions: Crude OR (95% CI) 
 
Characteristics/feature  Wheezing and 

shortness of 
breath 

Nocturnal 
coughing 

Nocturnal 
wheezing/tight 
chest 

Cough with 
phlegm 

Chronic 
bronchitis 
 

Medically 
diagnosed asthma 

Medically 
diagnosed 
emphysema or 
bronchitis 

Medically 
diagnosed TB 

Residence in urban area 1.02 (0.84-1.23) 0.83 (0.75-0.92)* 0.74 (0.66-0.82)* 0.68 (0.56-0.83)* 0.64 (0.47-0.88)* 1.29 (1.07-1.54)* 1.42 (1.19-1.69)* 0.65 (0.53-0.80)* 
Connected to electricity 1.11 (0.92-1.35) 0.78 (0.71-0.87)* 0.68 (0.61-0.76)* 0.63 (0.51-0.77)* 0.57 (0.41-0.78)* 1.10 (0.92-1.33) 1.34 (1.11-1.61)* 0.47 (0.38-0.58)* 
Cooking and heating fuels 
   Electricity only† 
   Electricity and other 
   fuels 
   Other fuels only 

 
 
1.17 (0.85-1.61) 
 
0.92 (0.75-1.13) 

 
 
0.83 (0.70-0.97)* 
 
1.15 (1.03-1.28)* 

 
 
1.07 (0.89-1.27) 
 
1.45 (1.29-1.64)* 

 
 
1.19 (0.87-1.62) 
 
1.75 (1.40-2.18)* 

 
 
0.75 (0.43-1.30) 
 
1.60 (1.11-2.32)* 

 
 
0.59 (0.44-0.78)* 
 
0.69 (0.58-0.84)* 

 
 
0.39 (0.29-0.53)* 
 
0.46 (0.39-0.56)* 

 
 
1.42 (1.00-2.03) 
 
2.18 (1.69-2.80)* 

≥ 2 people per room 0.83 (0.69-1.01) 1.09 (0.99-1.21) 1.07 (0.96-1.19) 1.09 (0.89-1.34) 0.97 (0.70-1.34) 0.83 (0.69-0.99)* 1.13 (0.92-1.40) 0.67 (0.56-0.79) 
Household going hungry 
   Never† 
   Seldom 
   Sometimes 
   Often 

 
 
1.70 (1.00-2.90) 
1.16 (0.94-1.44) 
1.09 (0.82-1.45) 

 
 
0.82 (0.63-1.07) 
1.25 (1.11-1.39)* 
1.40 (1.20-1.63)* 

 
 
0.98 (0.74-1.30) 
1.52 (1.34-1.71)* 
1.83 (1.56-2.15)* 

 
 
1.28 (0.76-2.14) 
0.89 (0.72-1.11) 
1.75 (1.28-2.41)* 

 
 
0.98 (0.44-2.21) 
1.81 (1.26-2.62)* 
2.61 (1.64-4.16)* 

 
 
1.10 (0.74-1.64) 
0.99 (0.81-1.21) 
1.05 (0.80-1.39) 

0.22 (0.11-0.43)* 
0.46 (0.37-0.57)* 
0.80 (0.62-1.03) 

1.07 (0.60-1.91) 
2.18 (1.72-2.77)* 
2.50 (1.85-3.37)* 

Covered by medical  
   aid/medical benefit  
   scheme 

0.93 (0.71-1.21) 0.76 (0.65-0.88)* 0.62 (0.52-0.74)* 0.85 (0.62-1.16) 0.85 (0.51-1.42) 1.75 (1.42-2.17)* 3.11 (2.60-3.72)* 0.33 (0.21-0.51)* 

Payment of medicine 
   Provided at public  
   clinic/hospital† 
   Respondent 
   Family 
   Medical aid 
   Employer 

 
 
 
0.87 (0.53-1.42) 
1.40 (0.40-4.92) 
0.48 (0.29-0.80)* 
0.63 (0.12-3.23) 

1.04 (0.81-1.32) 
0.75 (0.44-1.30) 
0.55 (0.40-0.74)* 
1.13 (0.39-3.25) 

0.97 (0.75-1.25) 
1.19 (0.72-1.99) 
0.43 (0.31-0.60)* 
0.94 (0.30-2.93) 

 
 
 
1.38 (0.85-2.22) 
0.88 (0.31-2.53) 
1.30 (0.68-2.46) 
1.54 (0.27-8.63) 

 
 
 
1.32 (0.65-2.67) 
0.86 (0.15-5.04) 
0.86 (0.31-2.42) 
- (-) 

 
 
 
1.19 (0.86-1.63) 
0.95 (0.48-1.91) 
1.08 (0.76-1.53) 
0.93 (0.21-4.12) 

1.04 (0.72-1.50) 
0.73 (0.31-1.73) 
2.01 (1.43-2.84)* 
0.58 (0.08-4.47) 

0.52 (0.31-0.86)* 
0.47 (0.14-1.53) 
0.18 (0.08-0.42)* 
2.68 (0.75-9.60) 

† Reference category * p<0.05 for stratum OR 
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Table 4 (continues) 
Potential risk factors for respiratory symptoms and conditions: Crude OR (95% CI) 

 
Characteristics/feature  Wheezing and 

shortness of 
breath 

Nocturnal 
coughing 

Nocturnal 
wheezing/tight 
chest 

Cough with 
phlegm 

Chronic 
bronchitis 
 

Medically 
diagnosed asthma 

Medically 
diagnosed 
emphysema or 
bronchitis 

Medically 
diagnosed TB 

Age distribution in years 
   15-23† 
   24-35 
   36-51 
   52-95 

1.41 (1.04-1.92)* 
1.71 (1.27-2.29)* 
1.71 (1.30-2.26)* 

1.31 (1.11-1.54)* 
1.92 (1.64-2.25)* 
2.73 (2.35-3.17)* 

1.26 (1.05-1.51)* 
1.78 (1.50-2.12)* 
2.76 (2.35-3.25)* 

1.05 (0.76-1.44) 
1.80 (1.32-2.46)* 
1.85 (1.38-2.47)* 

 
 
1.14 (0.62-2.09) 
1.59 (0.91-2.80) 
2.71 (1.59-4.60)* 

1.20 (0.89-1.63) 
1.90 (1.43-2.52)* 
2.70 (2.06-3.54)* 

1.24 (0.91-1.67) 
1.91 (1.43-2.53)* 
3.45 (2.65-4.48)* 

2.35 (1.56-3.55)* 
3.87 (2.62-5.73)* 
4.29 (2.91-6.33)* 

Ethnic identity 
   White† 
   Black/African 
   Coloured 
   Asian/Indian 

 
 
1.29 (0.96-1.73) 
1.29 (0.89-1.88) 
4.31 (2.05-9.05)* 

 
 
1.18 (0.96-1.44) 
1.94 (1.55-2.43)* 
1.63 (1.19-2.23)* 

 
 
1.47 (1.17-1.85)* 
1.66 (1.27-2.15)* 
1.63 (1.14-2.33)* 

 
 
1.07 (0.72-1.59) 
1.01 (0.66-1.55) 
0.61 (0.31-1.22) 

 
 
0.68 (0.37-1.25) 
0.34 (0.17-0.68)* 
0.32 (0.09-1.14) 

 
 
0.39 (0.31-0.50)* 
0.52 (0.38-0.72)* 
0.77 (0.49-1.19) 

 
 
0.12 (0.10-0.15)* 
0.36 (0.28-0.45)* 
0.23 (0.15-0.37)* 

 
 
3.56 (1.83-6.93)* 
5.07 (2.52-10.18)* 
1.06 (0.32-3.45)* 

Educational status 
   ≤Primary school† 
   Secondary school 
   Tertiary education  
   (partly or completed) 

 
 
0.74 (0.60-0.89)* 
0.57 (0.37-0.88)* 

 
 
0.47 (0.42-0.52)* 
0.29 (0.22-0.38)* 

 
 
0.48 (0.43-0.53)* 
0.26 (0.19-0.37)* 

 
 
0.63 (0.51-0.77)* 
0.48 (0.26-0.87)* 

 
 
0.64 (0.45-0.90)* 
0.82 (0.30-2.27) 

 
 
0.60 (0.50-0.72)* 
1.07 (0.77-1.49) 

 
 
0.91 (0.76-1.09) 
1.93 (1.46-2.55)* 

 
 
0.41 (0.33-0.50)* 
0.10 (0.04-0.28)* 

Male 0.90 (0.74-1.10) 0.71 (0.64-0.79)* 0.75 (0.67-0.84)* 1.01 (0.82-1.23) 1.02 (0.74-1.42) 0.90 (0.75-1.08) 0.92 (0.78-1.09) 1.37 (1.12-1.68)* 
BMI 
   <22 
   22-24.9† 
   25-27.4 
   27.5-29.9 
   30+ 

 
1.08 (0.83-1.42) 
 
0.87 (0.62-1.23) 
1.06 (0.73-1.54) 
1.08 (0.81-1.46) 

 
1.22 (1.06-1.40)* 
 
0.96 (0.80-1.15) 
0.92 (0.75-1.13) 
1.33 (1.14-1.56)* 

 
1.30 (1.11-1.51)* 
 
1.01(0.82-1.24) 
0.96 (0.76-1.20) 
1.40 (1.18-1.67)* 

 
1.38 (1.05-1.83)* 
 
1.24 (0.86-1.78) 
1.18 (0.79-1.76) 
1.18 (0.86-1.62) 

 
1.13 (0.72-1.79) 
 
0.60 (0.33-1.11) 
1.15 (0.60-2.20) 
0.99 (0.59-1.66) 

 
1.10 (0.86-1.42) 
 
0.95 (0.68-1.33) 
1.09 (0.77-1.55) 
1.42 (1.08-1.86)* 

 
0.98 (0.78-1.24) 
 
0.98 (0.72-1.32) 
1.04 (0.75-1.44) 
1.23 (0.95-1.59) 

 
2.30 (1.71-3.12)* 
 
0.87 (0.55-1.37) 
1.16 (0.74-1.82) 
0.85 (0.57-1.26) 

Household with smokers 1.08 (0.89-1.31) 1.34 (1.21-1.48)* 1.19 (1.06-1.33)* 0.98 (0.81-1.20) 0.66 (0.47-0.91)* 1.18 (0.99-1.41) 1.16 (0.98-1.38) 1.04 (0.84-1.29) 
Ever smoked tobacco,  
   used snuff or chewed  
   tobacco 

1.13 (0.94-1.37) 1.73 (1.56-1.91)* 1.61 (1.45-1.80)* 1.40 (1.15-1.71)* 1.19 (0.86-1.63) 1.54 (1.29-1.84)* 2.26 (1.91-2.67)* 2.45 (1.99-3.01)* 

† Reference category * p<0.05 for stratum OR 
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Table 4 (continues) 
Potential risk factors for respiratory symptoms and conditions: Crude OR (95% CI) 

Characteristics/feature  Wheezing and 
shortness of 
breath 

Nocturnal 
coughing 

Nocturnal 
wheezing/tight 
chest 

Cough with 
phlegm 

Chronic 
bronchitis 
 

Medically 
diagnosed asthma 

Medically 
diagnosed 
emphysema or 
bronchitis 

Medically 
diagnosed TB 

Ever smoked at least 100  
   cigarettes in lifetime 0.83 (0.60-1.15) 1.02 (0.86-1.21) 0.83 (0.70-0.99)* 1.05 (0.76-1.44) 1.05(0.64-1.72) 1.27 (0.93-1.73) 1.73 (1.29-2.32)* 1.06 (0.78-1.45) 

Years smoked on a daily  
   basis – distribution 
   1-7† 
   8-16 
   17-28 
   29-78 

 
 
 
1.43 (0.89-2.30) 
1.21 (0.78-1.90) 
1.88 (1.22-2.91)* 

 
 
 
1.10 (0.85-1.43) 
1.84 (1.44-2.35)* 
2.32 (1.83-2.93)* 

 
 
 
1.22 (0.91-1.63) 
1.78 (1.35-2.34)* 
2.21 (1.70-2.88)* 

 
 
 
1.15 (0.73-1.84) 
1.72 (1.08-2.75)* 
1.99 (1.29-3.07)* 

 
 
 
1.01 (0.44-2.34) 
1.20 (0.55-2.64) 
1.85(0.90-3.81) 

 
 
 
1.07 (0.68-1.70) 
1.35 (0.86-2.10) 
2.22 (1.49-3.31)* 

 
 
 
0.77 (0.52-1.13) 
1.31 (0.93-1.85) 
1.58 (1.13-2.19)* 

 
 
 
1.63 (0.99-2.69) 
2.44 (1.52-3.92)* 
2.50 (1.57-3.98)* 

Frequency smoking 
   Daily† 
   Occasionally 
   Not at all 

 
 
1.08 (0.73-1.59) 
1.30 (0.72-2.33) 

 
 
1.14 (0.92-1.43) 
0.99 (0.71-1.38) 

 
 
0.97 (0.77-1.24) 
1.23 (0.88-1.73) 

 
 
0.98 (0.61-1.57) 
0.94 (0.49-1.80) 

 
 
0.96 (0.45-2.07) 
1.44 (0.51-4.05) 

 
 
0.65 (0.46-0.92)* 
0.75 (0.44-1.28) 

 
 
0.47 (0.36-0.62)* 
0.44 (0.27-0.71)* 

 
 
0.73 (0.51-1.04) 
0.51 (0.27-0.96)* 

Job with smokers 0.86 (0.66-1.13) 1.17 (1.01-1.35)* 1.01 (0.86-1.18) 0.96 (0.72-1.28) 0.77 (0.47-1.26) 0.79 (0.61-1.03) 1.82 (1.45-2.30)* 0.70 (0.50-0.98)* 
Ever worked in job  
   where regularly  
   exposed to smoke,  
   dust, fumes or strong  
   smells 

1.96 (1.57-2.44)* 2.03 (1.82-2.26)* 1.97 (1.75-2.22)* 1.26 (1.02-1.57)* 1.16 (0.83-1.63) 2.56 (2.13-3.07)* 3.04 (2.57-3.61)* 1.99 (1.60-2.48)* 

Period worked in job  
   exposed to smoke,  
   dust, fumes or strong  
   smells – distribution in  
   years 
   0-2† 
   3-5 
   5-13 
   14-50 

 
 
 
 
 
 
1.94 (1.10-3.43)* 
1.30 (0.75-2.25)* 
1.22 (0.72-2.08) 

 
 
 
 
 
 
1.14(0.87-1.49) 
1.11 (0.84-1.47) 
1.13 (0.85-1.49) 

 
 
 
 
 
 
1.23 (0.92-1.63) 
1.10 (0.81-1.48) 
1.06 (0.78-1.44) 

 
 
 
 
 
 
1.34 (0.79-2.27) 
1.28 (0.73-2.26) 
1.40 (0.81-2.42) 

 
 
 
 
 
 
1.32 (0.52-3.35) 
1.92 (0.74-4.96) 
1.38 (0.54-3.55) 

 
 
 
 
 
 
0.87 (0.55-1.38) 
1.57 (1.02-2.42)* 
1.49 (0.96-2.31) 

 
 
 
 
 
 
1.22 (0.81-1.83) 
1.12 (0.73-1.71) 
1.90 (1.28-2.82)* 

 
 
 
 
 
 
0.97 (0.59-1.61) 
0.97 (0.57-1.64) 
0.97 (0.57-1.65) 

† Reference category * p<0.05 for stratum OR 
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Table 5 Potential risk factors for respiratory symptoms and conditions in adult population of South Africa: Adjusted OR (95% CI) 
 

Characteristics/feature Wheezing and 
shortness of 

breath 
(n=1535) 

Nocturnal 
coughing 
(n=1816) 

Nocturnal 
wheezing/tight 

chest 
(n=1491) 

Cough with 
phlegm 

(n=937) 

Chronic 
bronchitis 
(n=325) 

Medically 
diagnosed asthma 

(n=514) 

Medically 
diagnosed 

emphysema or 
bronchitis 
(n=578) 

Medically 
diagnosed TB 

(n=378) 

Connected to electricity - 0.58 (0.37-0.92)* - 0.61 (0.41-0.89)* - - - - 
Household going hungry 
   Never† 
   Seldom 
   Sometimes 
   Often 

- - - 

 
 
1.48 (0.58-3.59) 
0.66 (0.45-0.96)* 
1.30 (0.75-2.27) 

 
 
0.95 (0.42-2.16) 
1.72 (1.18-2.50)* 
2.42 (1.50-3.90)* 

- - 

 
 
0.59 (0.14-2.51) 
2.12 (1.30-3.46)* 
2.21 (1.15-4.25)* 

Covered by medical  
   aid/medical benefit  
   scheme 

- 0.37 (0.22-0.62)* - - - - - - 

Age distribution in years 
   15-23† 
   24-35 
   36-51 
   52-95 

- - - - 

 
 
1.23 (0.66-2.29) 
1.56 (0.88-2.76) 
2.53 (1.48-4.34)* 

 
 
0.56 (0.31-1.02) 
0.92 (0.54-1.57) 
1.28 (0.75-2.17) 

- - 

Ethnic identity 
   White† 
   Black/African 
   Coloured 
   Asian/Indian 

 
 
1.89 (1.17-3.07)* 
1.68 (0.91-3.10) 
7.18 (1.63-31.64)* 

- - - - 

 
 
0.37 (0.23-0.58)* 
0.44 (0.26-0.73)* 
0.63 (0.29-1.34) 

 
 
0.23 (0.15-0.35)* 
0.54 (0.35-0.83)* 
0.21 (0.08-0.54)* 

- 

Years smoked on a daily  
   basis – distribution 
   1-7† 
   8-16 
   17-28 
   29-78 

- - - 

 
 
 
1.19 (0.73-1.93) 
2.00 (1.23-3.27)* 
2.24 (1.42-3.55)* 

- - - - 

Household with smokers - 1.85 (1.27-2.71)* - - - - - - 
† Reference category * p<0.05 for stratum OR 
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Table 5 (continues) 
Potential risk factors for respiratory symptoms and conditions in adult population of South Africa: Adjusted OR (95% CI) 

 
Characteristics/feature Wheezing and 

shortness of 
breath 
(n=1535) 

Nocturnal 
coughing 
(n=1816) 

Nocturnal 
wheezing/tight 
chest 
(n=1491) 

Cough with 
phlegm 
(n=937) 

Chronic 
bronchitis 
(n=325) 

Medically 
diagnosed asthma 
(n=514) 

Medically 
diagnosed 
emphysema or 
bronchitis 
(n=578) 

Medically 
diagnosed TB 
(n=378) 

Ever worked in job  
   where regularly  
   exposed to smoke,  
   dust, fumes or strong  
   smells 

- - 1.66 (1.17-2.36)* - - 2.34 (1.74-3.17*) - - 

Period worked in job  
   exposed to smoke,  
   dust, fumes or strong  
   smells – distribution in  
   years 
   0-2† 
   3-5 
   5-13 
   14-50 

- - - - - - 

 
 
 
 
 
 
1.45 (0.83-2.54) 
0.92 (0.50-1.68) 
2.08 (1.21-3.58)* 

- 

Educational status 
   ≤Primary school† 
   Secondary school 
   Tertiary education  
   (partly or completed) 

- 

 
 
0.59 (0.39-0.90)* 
0.20 (0.06-0.70)* 

 
 
0.38 (0.26-0.55)* 
0.24 (0.11-0.52)* 

- - 

 
 
0.57 (0.39-0.83)* 
0.47 (0.23-0.95)* 

- 

 
 
0.49 (0.30-0.78)* 
0.14 (0.02-1.02) 

BMI 
   <22 
   22-24.9† 
   25-27.4 
   27.5-29.9 
   30+ 

- - - 

 
2.12 (1.36-3.29)* 
 
1.45 (0.80-2.64) 
0.71 (0.35-1.42) 
1.42 (0.80-2.51) 

- - - 

 
3.58 (1.76-7.27)* 
 
0.88 (0.27-2.90) 
1.97 (0.65-6.00) 
1.96 (0.72-5.36) 

† Reference category * p<0.05 for stratum OR
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model. The significant level of household going hungry with cough with phlegm 

changed now from often (detrimental) to sometimes (protective) in the adjusted 

model. Chronic bronchitis was negatively, yet a bit less, influenced by household 

going hungry (sometimes and often stratum) and age (>51 years) compared to the 

crude model. 

 

The results implied that medically diagnosed asthma was beneficially (yet weaker) 

influenced by race and educational status. Having some tertiary education was 

beneficial to lower medically diagnosed asthma prevalence. Exposed at work to 

fumes, smoke, dust or strong smells remained potentially detrimental (yet weaker) to 

medically diagnosed asthma. Two potential risk factors remained significantly 

associated with medically diagnosed emphysema/bronchitis: race (beneficial) and 

period exposed at work to fumes, smoke, dust or strong smells. (detrimental). The 

effect of these potential risk factors generally increased somewhat from the 

univariate analysis. The results inferred that medically diagnosed TB was potentially 

negatively influenced by household going hungry (sometimes and often) and BMI 

(22 kg.m-2). Increased educational status may potentially reduce medically diagnosed 

TB, however the tertiary stratum was now insignificant compared to the crude 

model. The influence of educational status and BMI strengthened somewhat, whilst 

that of household going hungry weakened. 

 

5.4 Discussion 

Airway obstructive diseases and respiratory symptoms have increased world-wide.25-

27 The crude prevalence rate for chronic bronchitis (2.4%) from the 1998 SADHS 

was much lower compared to those from other developing countries (13-27%), but 

comparable to developed countries (3-17%).28 Chronic bronchitis rates in men are 

considerably lower than those reported in working populations and in some general 

populations in Africa including South Africa, which range from 10-45%.3 

 

The prevalence of asthma varies between countries but also between different areas 

within the same country.25-27,29 Asthma is not necessarily more prevalent in 

industrialised than non-industrialised countries (Global Initiative for Asthma, 

2004). Nriagu et al reported a rate of 12% for doctor diagnosed asthma amongst 

adults living in the highly industrialsed area of Durban South, South Africa.13 The 

report issued by the Global Initiative for Asthma (GINA) estimated the mean 
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prevalence of clinical asthma in Southern Africa as 8.1%, compared to the crude 

rate of 3.7% found in the SADHS.19,27 The prevalence of asthma is higher in 

Southern Africa than in many other regions in Africa. South Africa is 25th on the list 

of 84 countries in terms of asthma prevalence and 5th out of 49 countries in terms 

of asthma mortality rates. Asthma prevalence rates for other developing countries 

are: Brazil (11.4%), Mexico (3.3%), Nigeria (5.4%), India (3.0%), China (2.1%).27 

 

In Southern Africa, mining-related diseases such as pneumoconiosis remain the 

leading occupational respiratory diseases, but occupational asthma is becoming 

increasingly prevalent as non-mining industrialisation expands. Occupational asthma 

now represents the second most frequently reported occupational respiratory 

disease.19 

 

Globally only six countries have more cases of TB than South Africa (243 000 

cases, 0.55% compared to population of 44 million). These are India (1 820 000 

cases), China (1 448 000 cases), Indonesia (582 000 cases), Bangladesh (328 000 

cases), Nigeria (275 000 cases) and Pakistan (247 000 cases).30 

 

Nriagu et al reported self-reported prevalence rates for wheezing and chronic 

phlegm as 37±40% and 31±32% amongst adults from Durban South, South 

Africa, respectively.13 The SADHS rate for wheeze and shortness of breath (11.1%) 

was comparable to those from the European Community Respiratory Health Survey 

(ECRHS), which ranged from 3.0% (Mumbai, India) to 16.1% (Melbourne, 

Australia).31 Nocturnal cough (13.1%) compared well to the rate from Mumbai, 

India (11.2%) and Athens, Greece (17.8%), but was much lower to those reported 

at Portland, USA (32.5%) and much higher than rural Beijing, China (2.6%).31,32 

The SADHS rate for nocturnal tight chest (10.8%) was comparable to those from 

Wellington, New Zealand (10.4%) and Melbourne, Australia (11.4%), but higher 

than Algiers, Algeria (4.4%) and rural Beijing, China (1.4%).31,32 The SADHS rate 

for coughing with phlegm (6.8%) was lower compared to that reported by 

Langhammer et al (8.3% for 20-44 year olds from Norway), but higher than those 

from rural Beijing, China (1.9%).32,33 

 

The univariate logistic regression analyses suggested that the prevalence of the 

various respiratory symptoms and conditions were influenced differently by the 
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range of socio-demographic, environmental and occupational potential risk factors. 

The multivariate logistic regression analyses suggested that the prevalence of 

respiratory symptoms and diseases may potentially be diminished in South Africa by 

health promotion predictors (increasing connection to electricity, having a medical 

aid and improved education). The following potential risk factors should be 

lessened in order to have a beneficial influence on the prevalence rates of respiratory 

symptoms and diseases: households going hungry, years smoked, households with 

smokers, exposure at work to fumes, smoke, dust or strong smells and period 

worked in such a job as well as BMI increase for the underweight and decrease of 

the obese. Other potential risk factors included age and race. One aspect of the 

chronic disease prevention that has been particularly successful in South Africa has 

been the introduction of strong tobacco control legislation At the time of the 

survey, South Africa did not have any comprehensive strong anti-tobacco legislation 

that was enforced in public places and the working environment. The legislation 

only came into force on 1 January 2001.34 Tobacco control initiatives have increased 

dramatically in South Africa, especially since 1994. In 1993, the first Tobacco 

Products Control Act was passed and in 1999 the Tobacco Products Control 

Amendment Act. 

 

The risk of acquiring chronic bronchitis increased with increasing age. This is in 

agreement with studies from Nepal and England.35,36 Studies from the United States 

and Canada, however, have failed to show an increase with age.37,38 Campello et al 

also did not observe an increase of risk for asthma and asthma-like symptoms 

amongst Italian adults (as observed in this analyses), whilst Zhang et al did amongst 

adults (≥15 years) in rural Beijing, China.32,39 

 

The risk for nocturnal cough, nocturnal wheezing/tight chest, asthma and TB 

diminished with increasing educational status. The results are consistent with those 

from a cross-sectional analysis in Hordaland County in Sweden after adjustment for 

sex, age, smoking, and occupational exposure.40 

 

In general, White people had a lower risk for wheezing and shortness of breath 

compared to the other ethnic groups, except for asthma and emphysema/bronchitis. 

In contrast, the Global Burden of Asthma report reported that asthma mortality 

rates are disproportionately higher among Africans and Coloureds.27 It further 
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reported that the majority of asthma deaths in the region occur outside hospitals. 

Poor availability of health care, poor transport and emergency services and 

inadequate home management of acute asthma are therefore recognised as important 

contributing factors. 

 

The SADHS results revealed that households going hungry often and sometimes 

were more at risk for chronic bronchitis and TB compared to households never 

going hungry. A recent review by Brug et al documented that there are some 

indications from epidemiological studies on the potential protective role of some 

nutrients, high intake of fish and fresh fruits in the development of COPD related 

diseases and symptoms.41-46 The evidence is not extensively sufficient to justify 

dietary recommendations for primary prevention of COPD. Most of the evidence 

refers to omega-3 fatty acids, vitamins C and E, which have an antioxidant action 

that may supposedly counteract the oxidative damage produced by exposures like 

smoking and air pollution.47 

 

Being connected to electricity significantly reduced the risk for nocturnal coughing, 

and cough with phlegm. It is estimated that two-thirds of the households in the 

developing world are still primarily dependent on biomass and fossil fuels in 

conditions of inadequate ventilation. These household conditions have the potential 

to produce high concentrations of indoor air pollution, which are many times higher 

than outdoor concentrations.48,49 Very few quantitative environmental exposure 

assessment or analytical epidemiological studies have been conducted in South 

Africa. Most of the studies also focused on children as study population. Exposure 

is usually based on a proxy measures, such as smoking status or use of biomass fuels 

for space heating.13,14,17,18 

 

Gas use was included in the “other fuels” category during this investigation, as there 

is evidence that people who use gas for cooking have reduced lung function than 

those who use electricity for cooking.50,51 NO2 is the main pollutant produced 

during unvented gas cooking. 

 

The prevalence of nocturnal coughing was significantly elevated in households with 

smokers. ETS is a common indoor exposure in many countries and it is a major 

contributor to indoor RSP concentrations.52 It was estimated that 37% of the South 
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African respondents had ever smoked, used snuff or chewed tobacco, 36% were 

living in a home where someone smoked and 31% had a job with smokers (Table 

2). The ECRHS study indicated that between 8.6% (Umeå, Sweden) and 50.6% 

(Galdakao, Spain) of respondents are exposed to ETS at home.53 

 

The research on health effects of ETS has expanded since the 1980’s. Among 

children there is relatively strong evidence showing that parental smoking is 

associated with respiratory symptoms.54-57 In contrast, the studies carried out in adult 

populations have provided more inconsistent results. Some studies did not observe 

significant associations.58,59 However, far more cross-sectional studies have shown 

increased occurrence of chronic respiratory symptoms and deficits in ventilatory 

lung function in relation to ETS exposure at home and/or at work.60-63 

 

It was found that the prevalence of wheeze/tightness of chest and asthma was 

significantly elevated when respondents were exposed to smoke, dust, fumes or 

strong smells at work. This was also observed for emphysema/bronchitis and period 

worked in a job where regularly exposed to smoke, dust, fumes or strong smells. 

While there are a number of specific work exposures that have been shown to cause 

fibrosis of the lung64-67 and chronic bronchitis68,69, there is more general evidence 

associating work in dusty occupations with COPD.70 Work-related asthma is one of 

the most common occupational lung diseases worldwide.67,71 Menezes et al reported 

a significant increase in risk of chronic bronchitis due to occupational exposure to 

dust (OR = 2.48, 95% CI 1.56 to 3.94).72 

 

The key to prevention of occupational respiratory disease is the control of 

occupational air pollution. This requires the enforcement of engineering and other 

workplace control solutions as required by legislation. However, a large proportion 

of South Africans are employed in the informal sector, where this legislation does 

not apply. A revamp of the administration system for occupational diseases, whose 

flaws currently signify a main blockage to the coverage and management of 

occupational diseases, is required.73 The division of compensation and preventions 

systems further enhances to incompetence. 

 

The adjusted risk models indicated no significant relationship between BMI and TB 

and cough with phlegm. The SADHS study differs from others in that it describes 
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data from a population of diverse ethnic and socioeconomic background. However, 

it is difficult to compare the risks pose by being obese (BMI ≥ 30 kg.m-2) to those 

reported by other studies as different reference groups are applied. The role of diet 

and sedentary indoor lifestyle have been speculated in asthma development.74,75 

Obesity can directly affect the airway caliber through the chest wall restriction. 

Narrowing of airway and the reduction of lung volume have been associated with 

bronchial hyperreactivity.76 Pooled data from three large epidemiologic studies in 

Australia found that underweight individuals had an increased risk for asthma, 

respiratory symptoms and airway hyperresponsiveness, whereas obese subjects had 

increased risk for asthma and respiratory symptoms, but not airway 

hyperresponsiveness. Gender differences were not reported.77 Celedon et al found 

among adult men and women living in rural China that both underweight and 

overweight were associated with an increased risk of asthma.78 

 

There are some important limitations in this study, which should be taken into 

account when interpreting the results. The SADHS had a cross-sectional design. 

Cross-sectional studies are weak to prove causation as they are subject to difficulties 

interpreting the temporal sequence of events since health status and risk factors are 

measured simultaneously.  

 

Reliance on self-reported data does, however, carry a risk of differential or 

nondifferential misclassification of disease and exposure status resulting in statistical 

significance arising by chance. However, the biological plausibility of the potential 

risk factors has been addressed. Consequently the direction of bias on the 

association is not easy to predict. Respondents with current symptoms and diseases 

may be more likely to report exposures and remember past TB infections than 

asymptomatic respondents.  

 

Self-reporting of emphysema and bronchitis can be used only as a very rough guide 

to the prevalence of chronic lung diseases for a variety of reasons. First, use of 

diagnostic terms reflects health service access, which in South Africa varies 

considerably by socio-economic status and geography. A term such as emphysema is 

likely to be used inconsistently by medical practitioners based on varying clinical 

criteria. Lung function testing, which contributes important information to 

diagnosis, is uncommon at primary care level. Bronchitis also is a non-specific term 
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that would elicit reports of acute bronchitis as well as chronic bronchitis. Acute 

bronchitis is a common ailment, often a mild and self-limiting viral infection, which 

may occur without underlying chronic disease. A literature review of asthma 

symptoms assessed by questionnaire found that ‘‘physician-diagnosed asthma’’ had a 

mean specificity of 99% and a mean sensitivity of 68% for asthma defined by 

symptoms, suggesting that underdiagnosis is more likely than overdiagnosis.79 

Finally, asthma in adults is probably frequently misdiagnosed as bronchitis. On the 

one hand, self-reporting of asthma is likely to reflect some degree of under-

diagnosis. On the other hand, asthma rates may be inflated by confusion with 

emphysema and chronic bronchitis, particularly in older age groups. Reporting of 

symptoms is less likely to be influenced by contact with health services than is 

reporting of diagnoses. The chronic bronchitis symptom complex is defined by 

chronic bronchitis every day for at least 3 months a year, for at least 2 successive 

years. It was one of the earliest symptom complexes to be defined by standard 

respiratory questionnaires, and has entered into common usage as both a clinical and 

epidemiological definition. 

 

Furthermore, other factors that might contribute to adult respiratory health, such as 

outdoor and indoor air pollution (e.g. location of household close to industry, 

transportation sources or waste fill sites, insecticide or fertiliser use, allergens such as 

pollen, dust, fungal spores from mildew and moulds), meteorological variables 

(precipitation, temperature, humidity), the current HIV/AIDS epidemic and 

respiratory infections, were not recorded. Excluding these risk factors from the 

analysis might introduce substantial bias (differential or nondifferential). Thus the 

direction of bias on the calculated association measures is not easy to predict. The 

definition of a confounder is important to remember: it must be associated with 

both the exposure variable of interest and the health effect. As the association 

among these different risk factors and the investigated potential risk factors is not 

readily available from the literature, it is impossible to predict the direction of the 

potential bias on the association measure.  

 

Differential and/or nondifferential misclassification may have influenced the risk 

estimates for cooking and heating fuel use. Many households in South Africa in 

general use a combination of cooking and heating fuels. The calculated effects may 

be underestimated if only considering using high polluting fuels (wood and dung) 
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exclusively and not in combination with paraffin, coal, LPG/natural gas and/or 

electricity. However, none of the households under investigation used wood or dung 

exclusively or paraffin or coal exclusively. No quantitative exposure assessment 

(including duration of exposure, as reflected by frequency and duration of fuel use 

for heating and cooking per day) was conducted during the SADHS. It is 

recommended that future SADHS should separate the type of fuels use for cooking 

and heating in two separate questions. Exposure to smoke from polluting fuels 

during heating is much longer than exposure during cooking. 

 

The most common indicators used for measurement of socio-economic status are 

income level, occupation and educational level.80 Demographic and Health Surveys 

traditionally do not include questions on income and expenditure. Educational level 

measures one aspect of socioeconomic status and we cannot rule out that the results 

would have been different with another measure. However, the relation between 

socioeconomic status (SES) and socioeconomic factors with respiratory health in 

adults is not well understood. Existing studies are heterogeneous regarding the 

definition of the socioeconomic indicators used. Possibly, a more ideal measure 

would be one that took into account several aspects, e.g. educational level and 

household assets.  

 

Another bias is that employed low-income men are underrepresented, as they work 

overtime, shifts or away from home. Male worker hostels, a common form of 

housing for African migrant workers in mining and certain urban areas, were not 

surveyed. Nevertheless the results presented here are the first national survey of the 

symptoms and prevalence of chronic lung disease in South Africa. Previous 

morbidity information was derived from surveys of selected adult populations 

only.3,81 

 

During the analysis it was assumed that confounding is additive and not 

multiplicative. If confounding is additive, then the confounding variable would 

produce the same additional risk of a health outcome in the exposed and unexposed; 

but if the health outcome is rare in unexposed, it would follow that the confounder 

might account for a much larger proportion of health outcome in that group. 

Conversely, if two exposures act multiplicatively, the proportional increase in health 

outcome rates due to confounding would be the same in exposed and unexposed; 
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but if the health outcome is more prevalent in the exposed group, the absolute 

increase would be larger in the exposed. This issue thus has important risk 

assessment and public health policy implications. 

 

There is a deficiency of local studies investigating risk factors for adult respiratory 

health. In order to improve respiratory health of the unique South African adult 

population through epidemiological studies, it is imperative that future studies 

should attempt to minimise systematic and random errors and subsequently 

strengthen their validity and accuracy. Yach et al addressed the methodological 

difficulties in undertaking epidemiological studies in developing countries.82 They 

pointed out the use of ecological and cross-sectional studies in determining the 

relationship between risk factors and disease and consequently applying detailed 

analytical studies to determine the reasons for these relationships. In South Africa, 

detailed analytic epidemiology studies will have to compete with the demands on the 

public and research purse for work on common diseases of pressing current 

importance (e.g. HIV/AIDS). Therefore analytical studies should not merely 

redocument the impact of known risk factors, but should provide a basis for 

designing interventions.  

 

In conclusion, although there is potential for residual confounding despite 

adjustment in this preliminary analysis, the documented international evidence on 

most of the potential risk factors suggests that these associations may be real. It is 

trusted that more detailed South African analytical intervention studies will 

scrutinise these results in order to develop integrated intervention programmes to 

improve adult respiratory health in the country. 

 

5.5 References 
1. Reddy P (2004) Chronic diseases. In South Africa Health Review 2003/2004. (eds. Ijumba P, 

Day C, Ntuli A) Health Systems Trust, South Africa ISBN 1-919839-35-6 2004:175-187. 

http://www.hst.org.za/uploads/files/chap13_03.pdf. Last accessed 18 January 2005. 

2. Chaulet P. Asthma and chronic bronchitis in Africa. Evidence from epidemiologic studies. 

Chest. 1989;96(3 Suppl),334S-9. 

3. Becklake MR. International Union Against Tuberculosis and Lung Disease (IUALTD): 

initiatives in non-tuberculous lung disease. Tubercle and Lung Disease. 1995;76,493-504. 

4. Albalak R, Frisancho AR, Keeler GJ. Domestic biomass fuel combustion and chronic bronchitis 

in two rural Bolivian villages. Thorax. 1999;54:1004-8. 



University of Pretoria etd – Wichmann, J (2006) 
 143 

5. Cetinkaya F, Gulmez I, Aydin T et al. Prevalence of chronic bronchitis and associated risk 

factors in a rural area of Kayseri, Central Anatolia, Turkey. Monaldi Arch Chest Dis. 

2000;55(3):189-93. 

6. Golshan M, Faghihi M, Marandi MM. Indoor women jobs and pulmonary risks in rural areas 

of Isfahan, Iran. Respir Med. 2002;96(6),382-8. 

7. Zwi S, Davies JC, Becklake MR, Goldman HI, Reinach SG, Kallenbach JM. Respiratory health 

status of children in the eastern Transvaal highveld. S Afr Med J. 1990;78:647–53. 

8. Von Schirnding YER, Yach D, Blignault R, Mathews C. Environmental determinants of acute 

respiratory symptoms and diarrhoea in young coloured children living in urban and peri-urban 

areas of South Africa. S Afr Med J. 1991;79:457–61. 

9. Terblanche AP, Opperman L, Nel CM, Reinach SG, Tosen G, Cadman A. Preliminary results 

of exposure measurements and health effects of the Vaal Triangle Air Pollution Health Study. S 

Afr Med J. 1992;81:550–6. 

10. Terblanche AP, Nel CM, Opperman L, Nyikos H. Exposure to air pollution from transitional 

household fuels in a South African population. J Expos Anal Environ Epidemiol. 1993;3(Suppl 

1):15–22. 

11. Terblanche P, Nel R, Golding T. Household energy sources in South Africa—an overview of the 

impact of air pollution on human health. Pretoria: CSIR Environmental Services, Department of 

Mineral and Energy Affairs and EMSA (Pty) Ltd., 1994. 

12. Terblanche P, Nel R & Danford I (1993) Health and safety aspects of household fuels. Phase 

II. Report to the Department of Mineral and Energy Affairs. Council for Scientific and 

Industrial Research, Pretoria. 

13. Nriagu J, Jinabhai C, Naidoo R, Coutsoudis A. Atmospheric lead pollution in KwaZulu/Natal, 

South Africa. Sci Total Environ. 1996;191:69–76. 

14. Richards GA, Terblanche AP, Theron AJ, Opperman L, Crowther G, Myer MS, et al. Health 

effects of passive smoking in adolescent children. S Afr Med J. 1996;86:143–7. 

15. Dudley L, Hussey G, Huskissen J, Kessow G. Vitamin A status, other risk factors and acute 

respiratory infection morbidity in children. S Afr Med J. 1997;87:65–70. 

16. Terblanche P. Vaal Triangle Air Pollution Health Study—bibliography, summary of key 

findings and recommendations. Prepared for the South African Medical Research Council, 

ISBN 1087 4826-89-7, 1998. 

17. Mzileni O, Sitas F, Steyn K, Carrara H, Bekker P. Lung cancer, tobacco and environmental factors 

in the African population of the Northern Province, South Africa. Tobacco Control. 

1999;8:398–401. 

18. Thomas EP, Thomas JR, Viljoen E, Potgieter F, Rossouw A, Tokota B, et al. Household 

Environment and Health in Port Elizabeth, South Africa. Stockholm Environment Institute and 

SA Medical Research Council ISBN: 91 88714 65 9 1999. Available from: 

http://www.mrc.ac.za/healthdevelop/householdpart1.pdf and 

http://www.mrc.ac.za/healthdevelop/householdpart2.pdf. Accessed 25 October 2005. 

19. Department of Health, Medical Research Council and Measure DHS+. South Africa 

Demographic and Health Survey. Full Report. Pretoria: Department of Health; 2002. Available 

from: http://www.doh.gov.za/facts/1998/sadhs98. Accessed 25 October 2005. 



University of Pretoria etd – Wichmann, J (2006) 
 144 

20. Negri E, Pagano R, Decarli A et al. Body weight and the prevalence of chronic diseases. J 

Epidemiol Community Health. 1988;42:24-9. 

21. Guerra S, Sherrill DL, Bobadilla A et al. The relation of body mass index to asthma, chronic 

bronchitis, and emphysema. Chest. 2002;122(4):1256-63. 

22. Calle EE, Thun MJ, Petrilli JM et al. Body mass index and mortality in a prospective cohort of 

U.S. adults. N Engl J Med. 1999;341:1097-1105. 

23. World Health Organisation.2004. Global Database on Body Mass Index (BMI) 

http://www.who.int/nut/db_bmi.htm. Last accessed 18 January 2005. 

24. Statistics South Africa. Census 2001: metadata/ Statistics South Africa. Pretoria: Statistics 

South Africa; 2005. Available from: http://www.statssa.gov.za/census01/html/default.asp. 

Accessed 25 October 2005. 

25. Charpin D, Vervloet D, Charpin J. Epidemiology of asthma in Western Europe. Allergy. 

1988;43:481-92. 

26. Peat JK. Prevalence of asthma in adults in Busselton, Western Australia. BMJ. 1992;305:1326-

9. 

27. Global Burden of Asthma Report. Global Initiative for Asthma (GINA). 2004. 

http://www.ginasthma.com/. Last accessed 18 January 2005. 

28. Ball P, Make B. Acute exacerbations of chronic bronchitis: an international comparison. Chest. 

1998;113:199S–204S. 

29. Masoli M, Fabian D, Holt S et al. Global Initiative for Asthma (GINA) Program. The global 

burden of asthma: executive summary of the GINA Dissemination Committee Report. Allergy. 

2004;59:469-78.  

30. World Health Organisation. 2004. Global Tuberculosis Control: Surveillance, Planning, 

Financing. WHO Report . Geneva: WHO; ISBN: 92 4 156264 1, 1-226. 

http://www.who.int/tb/publications/global_report/en/. Last accessed 18 January 2005.  

31. European Community Respiratory Health Survey (ECRHS). Variations in the prevalence of 

respiratory symptoms, self-reported asthma attacks and the use of asthma medication in the 

European Community Respiratory Health Survey (ECRHS). Eur Respir J. 1996;9:687-95. 

32. Zhang LX, Enarson DA, He GX et al. Occupational and environmental risk factors for 

respiratory symptoms in rural Beijing, China. Eur Respir J. 2002;20(6):1525-31. 

33. Langhammer A. Johnsen R. Holmen J. Gulsvik A, Bjermer L. Cigarette smoking gives more 

respiratory symptoms among women than among men. The Nord-Trondelag Health Study 

(HUNT). J Epidemiol Community Health. 2000;54(12):917-22. 

34. South African Government Gazette. Regulation Gazette, No. 6895 No. R. 975. 2000. Notice 

Relating To Smoking Of Tobacco Products In Public Places, 423(21610). 

http://www.doh.gov.za/docs/regulations/2000/reg0975.html. Last accessed 18 January 

2005. 

35. Pandey MR. Prevalence of chronic bronchitis in rural community of the hill region of Nepal. 

Thorax. 1984;39:331-6. 

36. Fletcher CM, Elmes PC, Fairbairn AS et al. The significance of respiratory symptoms and the 

diagnosis of chronic bronchitis in a working population. BMJ 1959;2:257-66. 



University of Pretoria etd – Wichmann, J (2006) 
 145 

37. Sharp JI, Paul O, Lepper MH et al. Prevalence of chronic bronchitis in an American male urban 

industrial population. Am Rev Respir Dis. 1965;92:510-20. 

38. Anderson DO, Ferris BG. The Chilliwack respiratory survey CMAJ. 1963;92:1007. 

39. Campello C, Ferrari M, Poli A et al. Prevalence of asthma and asthma-like symptoms in an adult 

population sample from Verona. ECRHS Verona. European Community Respiratory Health 

Survey. Monaldi Arch Chest Dis. 1989;53(5):505-9. 

40. Bakke PS, BasteV, Gulsvik A. Bronchial responsiveness in a Norwegian community. Am Rev 

Respir Dis. 1991;143:317-22. 

41. Brug J. Schols A, Mesters I. Dietary change, nutrition education and chronic obstructive 

pulmonary disease. Review. Patient Educ Couns.  2004;52(3):249-57. 

42. Schwartz J, Weiss ST. Dietary factors and their relation to respiratory symptoms. The Second 

National Health and Nutrition Examination Survey. Am J Epidemiol. 1990;132(1):67-76. 

43. Tabak C, Smit HA, Rasanen L et al. Dietary factors and pulmonary function: a cross sectional 

study in middle aged men from three European countries. Thorax. 1999;54(11):1021-6. 

44. Kelly Y, Sacker A, Marmot M. Nutrition and respiratory health in adults: findings from the 

health survey for Scotland. Eur Respir J.  2003;21(4):664-71. 

45. Carey IM, Strachan DP, Cook DG. Effects of changes in fresh fruit consumption on ventilatory 

function in healthy British adults. Am J Respir Crit Care Med.  1998;158(3):728-33. 

46. Omenaas E, Fluge O, Buist AS et al. Dietary vitamin C intake is inversely related to cough and 

wheeze in young smokers. Respir Med. 2003;97(2):134-42. 

47. Siafakas NM, Tzortzaki EG. Few smokers develop COPD. Why? Respir Med. 

2002;96(8):615-24. 

48. Books BO, Utter GM, DeBroy JA et al. Indoor air pollution: an edifice complex. Clin Toxicol. 

1991;29:315-74. 

49. Smith KR, Samet JM, Romieu I, Bruce N. Indoor air pollution in developing countries and acute 

lower respiratory infections in children. Thorax. 2000;55:518–32.  

50. Moran SE, Strachan DP, Johnston ID et al. Effects of exposure to gas cooking in childhood and 

adulthood on respiratory symptoms, allergic sensitization and lung function in young British 

adults. Clin Exp Allergy. 1999;29(8):1033-41. 

51. Viegi G, Paoletti P, Carrozzi L et al. Effects of home environment on respiratory symptoms and 

lung function in a general population sample in north Italy. Eur Respir J. 1991;4(5):580-6. 

52. Wanner HU. Sources of pollutants in indoor air. IARC Sci Publ. 1993;109:19-30. 

53. Janson C, Chinn S, Jarvis D et al. Effect of passive smoking on respiratory symptoms, bronchial 

responsiveness, lung function, and total serum IgE in the European Community Respiratory 

Health Survey: a cross-sectional study. Lancet. 2001;358(9299):2103-9. 

54. Samet JM, Marbury MC, Spengler JD. Health effects and sources of indoor air pollution. Part 

1. Am Rev Respir Dis. 1987;136:1486-1508. 

55. Spitzer WO, Lawrence V, Dales R et al. Links between passive smoking and disease: a best-

evidence synthesis. A report of the Working Group on Passive Smoking. Clin Invest Med. 

1990;13(1):17-46. 

56. US Environmental Protection Agency (US EPA). 1992. Respiratory health effects of passive 

smoking: Lung cancer and other disorders. EPA/600/6-90/006F US Environmental 



University of Pretoria etd – Wichmann, J (2006) 
 146 

Protection Agency, Office of Health and Environmental Assessment, Office of Research and 

Development, Washington D.C. 

57. Cook DG, Strachan DP. Health effects of passive smoking-10: summary of effects of parental 

smoking on the respiratory health of children and implications for research. Thorax. 

1999;54(4):357-66. 

58. Hole DJ, Gillis CR, Chopra C et al. Passive smoking and cardiorespiratory health in a general 

population in the west of Scotland. BMJ. 1989;299:423-7. 

59. Kauffmann F, Dockery DW, Speizer FE et al. Respiratory symptoms and lung function in 

relation to passive smoking: A comparative study of American and French women. Int J 

Epidemiol. 1989;18:334-44. 

60. Jaakkola MS. Environmental tobacco smoke and respiratory diseases. Eur Respir Monogr. 

2000;5(15):322-83. 

61. Eisner MD, Smith AK, Blanc PD. Bartenders’ respiratory health after establishment of smoke-

free bars and taverns. JAMA. 1998;280, 1909-14. 

62. Leuenberger P, Schwartz J, Ackermann-Liebrich U et al. Passive smoking exposure in adults and 

chronic respiratory symptoms (SAPALDIA Study). Swiss Study on Air Pollution and Lung 

Diseases in Adults, SAPALDIA Team. Am J Respir Crit Care Med.  1994;150:1222-8. 

63. Carey IM, Cook DG & Strachan DP. The effects of environmental tobacco smoke exposure on 

lung function in a longitudinal study of British adults. Epidemiology. 1999;10:319-26. 

64. LeMasters GK, Lockey JE, Yiin JH et al. Mortality of workers occupationally exposed to 

refractory ceramic fibers. J Occup Environ Med. 2003;45(4):440-50. 

65. Haber LT, Erdreicht L, Diamond GL et al. Hazard identification and dose response of inhaled 

nickel-soluble salts. Regul Toxicol Pharmacol. 2000;31:210-30. 

66. Rutstein DD, Mullan RJ, Frazier TM et al. Sentinel health events (occupational): a basis for 

physician recognition and public health surveillance. Am J Public Health. 1983;73:1054-62. 

67. Venables KM, Chan-Yeung M. Occupational asthma. Lancet. 1997;349(9063):1465-9. 

68. Blanc PD, Eisner MD, Trupin L et al. The association between occupational factors and adverse 

health outcomes in chronic obstructive pulmonary disease. Occup Environ Med. 

2004;61(8):661-7. 

69. Wang XR, Eisen EA, Zhang HX et al. Respiratory symptoms and cotton dust exposure; results 

of a 15 year follow up observation. Occup Environ Med. 2003;60(12):935-41. 

70. Becklake MR. Occupational exposures: evidence for a causal association with chronic 

obstructive pulmonary disease. Am Rev Respir Dis. 1989;140:S85-91. 

71. Beckett WS. The epidemiology of occupational asthma. Eur Respir J. 2004;7:161-4. 

72. Menezes AMB, Victoria CG, Rigatto M. Prevalence and risk factors for chronic bronchitis in 

Brazil: a population-based study. Thorax. 1994;49:1217-21. 

73. Ehrlich RI, White N, Kerfoot W. Compensation for occupational disease: insult to injury. 

Occup Health South Afr. 1995;1(4)::18-9. 

74. Weiss ST. Diet as risk factor for asthma. Ciba Found Symp. 1997;206:244-57. 

75. Platts-Mills TAE, Sporik RB, Chapman MD et al. The role of domestic allergens. Ciba Found 

Symp. 1997;206:173-89. 



University of Pretoria etd – Wichmann, J (2006) 
 147 

76. Ding DJ, Martin JG, Macklem PT. Effects of lung volume on maximal methacholine-induced 

bronchoconstriction in normal humans. J Appl Physiol. 1987;62:1324-30. 

77. Schachter LM, Salome CM, Peat JK et al. Obesity is a risk for asthma and wheeze but not 

airway hyperresponsiveness. Thorax. 2001;56:4-8. 

78. Celedon JC, Palmer LJ, Litonjua AA et al. Body mass index in adults in families of subjects with 

asthma in Anqing, China. Am J Respir Crit Care Med.  2001;164:1835-40. 

79. Toren K, Brisman J, Jarvholm B. Asthma and asthma-like symptoms in adults assessed by 

questionnaires. A literature review. Chest. 1993;104:600-8. 

80. Liberatos P, Link BG, Kelsey JL. The measurement of social class in epidemiology. Epidemiol 

Rev. 1988;10:87-121. 

81. Wicht CL, Kotze TJ van W. 1997. Factors influencing the diffuse obstructive pulmonary 

syndrome in the Western Cape. In Mechanisms of Airways Obstruction in Human Respiratory 

Disease. (eds. de Kock MA, Nadel JA, Lewis CM) Cape Town: AA Balkema, 307-325. 

82. Yach D, Mathews C, Buch E. Urbanisation, health: methodological difficulties in undertaking 

epidemiological research in developing countries. Soc Sci Med. 1990;31:507–14 


	Front
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	CHAPTER 5
	5.1 Introduction
	5.2 Methods
	5.3 Results
	5.4 Discussion
	5.5 References

	Chapter 6
	Chapter 7
	Chapter 8
	Appendices

