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INTRODUCTION 

DEA is conducting health studies in the national 

priority areas (NPA)  

The studies are aimed at:  

Determining the current health status of the 

 population in the NPAs; and  

Provide baseline information required for the 

 planning and management of the NPAs 

 

 

 

 

 



INTRODUCTION CONT… 

The study consist of three parts namely:  

Human health risk assessment (HHRA) 

Community health survey 

Child respiratory health study  

One study completed thus far, the VTAPA Health 

Study 

 

 

 

 

 



THE VAAL HEALTH STUDY  



HUMAN HEALTH RISK ASSESSMENT  

HHRA 

Risk concept ï what is risk assessment 

Study entail the estimation of risk to the VTAPA  

 population following exposure to SO2, NO2 and PM10 

Hazard quotient (HQ) and Vulnerability were used to 

assess risk 

 

 

 

  

 

 

 

 

 



METHODOLOGY  

Hazard quotient (HQ) 

Hazard  quotient (HQ) was used as risk matrix to 

determine the probability of exposure and severity of 

the hazard i.e. selected air pollutants 

HQ describe the potential for adverse health effects 

(change in body function that might lead to disease) 

HQ of below 1 indicates unlikeliness for individuals 

to experience adverse health effects, 1 and above 

indicates the potential for adverse heath effects 

  

 

 

 

 

 



METHODOLOGY CONT… 

Vulnerability assessment 

Used to assess cumulative impacts of air pollution 

Vulnerability was assessed using population 

sensitivity (children and elderly) and socio-economic 

status (the unemployed, living below the poverty level 

of R400 per person per month and people who live in 

informal houses) 

The most vulnerable sub-places are those with a 

vulnerability score of 6 and above 

 

 

 

 

 

 



METHODOLOGY CONT… 

HHRA framework ï US EPA HHRA  framework 

was used 

Hazard identification - evaluate weight of evidence 

for adverse health effects in humans 

Exposure assessment ï amount of pollutants that 

people are exposed to during a specific time period 

Dose-response assessment - health effects at 

different concentrations 

Risk characterisation ï Determining the potential for 

adverse health effects by integrating the info from the 

first 3 steps 

 

 

 

 

 



RESULTS 

Human Health Risk Assessment 

SO2 (hourly and daily standard) - unlikely to pose 

any health risk  

NO2  

Hourly standard - unlikely to pose any health risk  

 Annual standard - poses moderate health risk to 

the Diepkloof and Zamdela communities  

These communities are at risk to chronic health 

effects such as chronic bronchitis 

 

 

 



RESULTS 

 

 

 



RESULTS 

PM10 (daily and annual standard) 

Poses a moderate health risk to the Sebokeng, 

Zamdela, and Kliprivier communities 

These communities are at risk to both acute 

(irritation of the respiratory tract) and chronic health 

effects  (Chronic Obstructive Pulmonary Diseases 

and even lung cancer) 

 

 



RESULTS 



RESULTS 



RESULTS 

Vulnerability assessment 

Most vulnerable people are those situated to the 

east and west of the VTAPA with those in smaller 

areas in the Zamdela, Sharpeville and Diepkloof 

spheres of influence 

Vulnerable communities at risk to the short-term 

exposure to PM are located in the eastern and 

western areas of the VTAPA 

 

 



RESULTS 



COMMUNITY SURVEY 

Methodology 

Household survey using questionnaires to determine 

association between health endpoints and air 

pollution 

The study was conducted in Zamdela, Sharpeville, 

Sebokeng and Diepkloof  within a 3km radius of the 

monitoring station 

Total households were 1 219 : 319 in Diepkloof, 337 

in Sebokeng, 277 in Sharpeville and 286 in Zamdela 

Study looked at acute and chronic health outcomes 



COMMUNITY SURVEY 

The study included socio-demographics and 

energy use as significant variables for 

cumulative  health impacts 

The prevalence of diseases was also assessed 

It entails the frequency of existing cases in a defined 

population at a given point in time 

It is expressed as percentage 



COMMUNITY SURVEY: Socio -demographics  



COMMUNITY SURVEY: Waste Management  

Factor  Level  Diepkloof  Sebokeng  Sharpeville  Zamdela  

Waste 

removal 1X/w 

Individual 100% 88.11% 99.19% 78.10% 

No removal 

>1X/m 

Individual 0.14% 11.37%% 23.38% 1.69% 

Burn waste in 

yard 

Individual 0% 1.34% 0% 8.83% 

Burn waste 

outside yard 

Individual 0% 13.45% 4.75% 25.09% 

Dispose 

waste 

anywhere 

Individual 1.21% 30.01% 13.43% 2.16% 



COMMUNITY SURVEY: Energy use  

Factor  Level  Diepkloof  Sebokeng  Sharpeville  Zamdela  

Energy 

carriers  

          

Mainly 

electricity for 

cooking 

Individual 99.86% 86.70% 99.65% 89.29% 

Mainly 

coal/wood for 

cooking 

Individual  0% 3.12% 0.12% 0.38% 

Mainly 

electricity for 

heating 

Individual 93.16% 74.52% 97.80% 65.79% 

Mainly  

coal/wood for 

heating 

Individual 2.50% 12.70% 1.97% 7.33% 



COMMUNITY SURVEY 

Acute health outcomes 

The prevalence of acute health outcomes for

 individuals were all below 5% 

The highest prevalence of bronchitis, diarrhoea and 

 ear infection was recorded for Diepkloof 

The highest prevalence for hay fever and sinusitis 

 was recorded for Zamdela 

 



COMMUNITY SURVEY 

Factor  Level  Diepkloof  Sebokeng  Sharpeville  Zamdela  

Acute            

Past 2 

weeks 

diagnosed 

with  

          

Bronchitis Individual 0.43% 0.30% 0.23% 0.09% 

Diarrhoea Individual 0.71% 0.59% 0.46% 0.19% 

Ear 

infection 

Individual 1.85% 0.52% 0.81% 1.13% 

Hay fever Individual 0.93% 1.49% 0.35% 2.54% 

Sinusitis Individual 0.78% 1.41% 1.27% 1.69% 



CHRONIC HEALTH OUTCOME 

The prevalence of lung diseases chronic 

bronchitis, asthma and TB were determined 

Highest prevalence bronchitis in Diepkloof 

was 0.4% 

Highest prevalence of asthma was 1.41% in 

Zamdela 

Highest prevalence of TB was 1.85% in 

Sharpeville 



CHILD RESPIRATORY HEALTH STUDY  

Consist of 3 phases:  

Respiratory health interviews 

Lung function tests  

Exposure assessment 

Grades 3-6 children (8-12yr) from primary 

school located within 1-2km radius of monitoring 

stations in Sebokeng, Sharpeville, Zamdela and 

Diepkloof 

 



CHILD RESPIRATORY HEALTH STUDY  

Aimed at determining the influence of ambient 

air pollution on childhood respiratory health 

Objectives: 
Describing the levels of pollution experienced by 

the children of school-going age from four primary 

schools in the Vaal Triangle region 

Determine the prevalence of respiratory health 

outcomes present in this sample 

Determine the relationship of varying respiratory 

symptoms and lung function to daily fluctuations of 

SO2, NO2 and PM2, 5 



METHODOLOGY CONT… 

The study consist of 2 phases: 

Intensive Phase 1: Summer  (10 to 28 March 2014) 

Intensive Phase 2: Winter  (27 May to 10 June 2014) 

All learners completed a symptoms/activity log 

twice a day  

Sebokeng, Sharpeville and Zamdela performed 

lung function test [peak expiratory flow (PEF) 

and forced expiratory volume (FEV)] 

 

 



METHODOLOGY 

Environmental exposure  

Monitoring data of PM2.5, NOx and SO2 

Data covered summer (IP 1) and winter (IP 2)  

Questionnaire administration on caregivers 

Demographic information 

Assessment of presence and severity of respiratory 

 and other relevant symptoms  

 



RESULTS: DAILY LOGGED SYMPTOMS  

Prevalence: Summer intensive phase  



RESULTS: DAILY LOGGED SYMPTOMS  

Prevalence: Winter intensive phase  



RESULTS: QUESTIONNAIRES ON 

CAREGIVERS 

The sample size was 324 

Number of respondents was 282 

The total response rate was 82.9% 



RESULTS: QUESTIONNAIRES ON 

CAREGIVERS 
Characterist

ics   

All   

N (%) 

Diepkloof  

N (%) 

Zamdela  

N (%) 

Sharpeville  

N (%) 

Sebokeng  

N (%) 

Participation 

rate n (%) 

282 (82.9) 52 (66.3) 71 (90) 83 (85.7)) 77 (83) 

Age, median 

(range in 

years) 

10.2 (9-14) 10 (9-12) 10 (9-14) 10.2 (9-12) 10 (9-13) 

% Female  146 (51.7) 30 (57.7) 42 (59.2) 36 (43.4) 38 (50) 

 Caregiver 

education 

level  

¶ Never  

¶ Grade 1-6 

¶ Grade 7-9 

¶ Matric  

¶ Tertiary  

  

 

 

4 (1.42) 

47 (16.7) 

98 (34.6) 

100 (35.1) 

31 (12.00) 

  

 

 

0 (0) 

8 (15.4) 

22 (42.3) 

16 (30.8) 

6 (11.5) 

  

 

 

1 (1.4) 

16 (22.5) 

15 (21.1) 

29 (40.9) 

10 (14.0) 

  

 

 

3 (3.7) 

10 (12.2) 

34 (41.5) 

33 (39.8) 

2 (2.4) 

  

 

 

0 

13 (16.9) 

27 (35.1) 

22 (28.6) 

12 (15.8) 



RESULTS: QUESTIONNAIRES ON 

CAREGIVETRS 

The prevalence of doctor-diagnosed asthma 

was 3.6% 

Of the above prevalence, Diepkloof reported 

high proportion of children with asthma (7.7%) 

The prevalence for respiratory symptoms 

reported by caregivers was found to range from 

low 4.6% to 6.1% 



RESULTS: QUESTIONNAIRES ON 

CAREGIVETRS 

The higher prevalence for the respiratory 

symptoms could imply that children are not 

accessing appropriate health care services for 

these symptoms, and thus not being diagnosed 

This is supported by the fact that 55% of 

caregivers reported not to have sought any 

health care for two years or more 



RESULTS: QUESTIONNAIRES ON 

CAREGIVETRS 

This prevalence was found to be low compared 

to other children studies from similar exposure 

environments, some of which reported 

prevalences ranging from 10 - 26% 

The Durban respiratory health study had a 

prevalence of 29 - 35% 

It is however comparable to lower range of 

similar studies 

 



RESULTS: LUNG FUNCTION ASSESSMENT  

A spirometer was used for lung function tests 

Spirometry is mainly used to diagnose chronic 

obstructive pulmonary diseases (COPD) 

 

 

 



RESULTS: LUNG FUNCTION ASSESSMENT  

  All  Diepkloof  Zamdela  Sharpevill

e 

Sebokeng  

Intensive phase 1  

Best FEV1, 

Mean (SD) 

2.2 (0.8) N/A 1.9 (0.7) 2.1 (0.8) 2.6 (0.9) 

Best PEF, 

Mean (SD) 

307.8 (91.5) N/A 278.4 

(71.6) 

298 (78.1) 349 (100.6) 

Intensive phase 2  

Best FEV1, 

Mean (SD) 

2.7 (1.0) N/A 2.4 (0.9) 2.5 (0.9) 3.1 (1.0) 

Best PEF, 

Mean (SD) 

346.9 (96.4) N/A 335.4 

(86.2) 

318.2 

(89.1) 

380.8 

(100.6) 



RESULTS: AIR POLLUTION VS RESP HEALTH  

Lung function parameters (Forced Expiratory 

Volume and Forced Vital Capacity) and intensive 

phase derived outcomes (symptoms reported on 

daily logs) were used 

Logistic regression models revealed an 

increase risk  for various chronic respiratory 

symptoms 

This occurred in Sharpeville compared to other 

schools 



RESULTS: AIR POLLUTION VS RESP HEALTH  

  

Diepkloof Zamdela Sharpeville Sebokeng 

Health 

outcome OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Symptom-

defined 

outcomes             

    

Chronic 

cough 

1.1 0.8-1.6 

0.4 0.1-2.1 1.6 0.7-3.6 0.8 0.4-1.7 

Chronic 

wheezin

g 

- - 

- - 6.1 1.8-19.9 0.8 0.4-1.7 

Chronic 

phlegm 

- - 

0.4 0.04-4.5 2.5 0.9-7.5 1.4 0.7-2.6 

Asthma 

of any 

severity 

0.99 0.7-1.3 

0.6 0.2-1.9 2.1 1.2-3.5 0.6 0.4-1.03 

Persisten

t asthma 

0.9 0.6-1.3 

0.5 0.1-2.3 2.8 1.4-5.6 0.6 0.3-1.2 



RESULTS: AIR POLLUTION VS RESP HEALTH  

Daily changes in lung function parameters 

associated with daily exposure to pollutants 

suggested pollutant related declines in lung 

function 

 

 



RESULTS: AIR POLLUTION VS RESP HEALTH  



RESULTS: AIR POLLUTION VS RESP HEALTH  



RESULTS: AIR POLLUTION VS RESP HEALTH  



CONCLUSION 

The whole VTAPA is considered at risk to acute 

and chronic health effects following exposure to 

PM10 and NO2 

Although SO2 seemed to pose minimal risk, it is 

a significant constituent of PM2.5 and may have 

cumulative adverse health effects 

Risk factors for upper respiratory illnesses were 

mostly related to energy use, overcrowding and 

hygiene practices such as refuse combustion  

 



CONCLUSION 

A statistically significant increase in the odds of 

having an upper respiratory illness or condition 

was observed for the use of coal for cooking and 

paraffin for heating as well as for the practice of 

disposing and burning refuse outside the yard 



CONCLUSION 

The prevalence of doctor-diagnosed outcomes 

must be treated with caution, as the evidence 

points to an under-utilisation of health care 

services in the communities under study 

Kgomoco reported the highest prevalence of 

asthma symptoms and had the highest risk for 

chronic respiratory symptoms and asthma 

outcomes, as well as declines in lung function. It 

was located in the community highest levels of 

PM2.5 and NOx, and among the higher SO2 



CONCLUSION 

The study showed significant declines in daily 

lung function  and increased risk in symptoms in 

relation to fluctuations in the various pollutants 

 




