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EXECUTIVE SUMMARY 
 
The health survey of selected mining communities was carried out in three communities exposed to 
mining and quarrying operations and two control communities between September and November 2015. 
This survey was commissioned by the Jamaica Environment Trust (JET) as part of a project entitled 
Building Capacity in Jamaican Mining Communities to Protect their Environmental Rights, funded by the 
Inter-American Foundation (IAF). The survey was carried out by a team of researchers led by Dr. Homero 
Silva, Professor of Public Health, Environment and Climate Change at the University of Technology in 
Kingston.  Thirty-two indicators of physical and mental health as well as environmental conditions were 
assessed. 
  
The three mining communities were: Hayes and New Town in Clarendon; and Ten Miles, Bull Bay in St. 
Thomas.  The control (non-exposed) communities were Lionel Town in Clarendon and Albion in St. 
Thomas.  
 
Summary of Results 
The study was a cross-sectional descriptive where information on both the outcomes and the exposure 
was collected simultaneously. The frequency of the outcome in the population exposed to the risk factor 
was compared with the frequency in those not exposed. 
 
The sample size was 500 and 100 persons were interviewed per community.  The total population living 
in the 500 homes that were visited is 2064 and the average house hold size is 4.13 persons per home. 
 
The dominant age group is the 10-19 years old (17.6%), followed by persons older than 60 years old 
(15.5%). 
 
The gender distribution of the respondents was 327 females and 127 males. The gender distribution of 
the members of the family was 862 females and 702 males.  In total 1189 females and 829 males live 
in the 500 hundred homes visited.  As it can be observed the amount of females is 43.4% more than 
males.   
 
Of the 499 responders, 176 were unemployed, and 43 are retired, that means that almost 56 % of the 
population stays in the community exposed to the air pollution conditions. 
 
There is a high level of education among the respondents, 73% have at least secondary school.  Twenty 
four percent of them have a professional degree. 
 
Forty nine percent of the respondents were single, 3% were separated and 3% were widowed, while 
40% were either married or in Common-Law relationships.  When marital status and age groups are 
combined, it can be seen that 51.3% of those married are older than 60 years and 22.2% of the singles 
are less than 19 years of age. 
 
Regarding years of living in the community, 50.8% of the respondents have lived less there than 20 
years.  83% of the more than 60 years of age have lived in the community for more than 20 years.  They 
are followed by the 50-59 years old with 57%. 
 
The information collected was analysed using the Statistical Package for the Social Sciences (SPSS) 
version 20.  The information was divided in four areas: Impact on health conditions of the interviewees, 
Impact on mental health of the interviewees, Impact on health of family members, and Perceived 
environmental conditions by interviewees. 
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Odds ratios (ORs) were calculated between exposed and non-exposed communities.  The Odds Ratio 
(OR) is a measure of association between an exposure and an outcome. The OR represents the odds 
that an outcome will occur given a particular exposure, compared to the odds of the outcome occurring 
in the absence of that exposure.  The OR is a good estimate of relative risk when the disease being 
studied occurs at low frequency.  Using allergic conjunctivitis as an example, our results indicate that 
the OR is 12.49, which means that the odds of having allergic conjunctivitis are 12.49 times higher in the 
exposed communities compared to non-exposed communities.   
 
Health Conditions of the Interviewees 
The incidence of the following conditions were assessed in both exposed and non-exposed communities: 
Eczema, Hives / rashes, Asthma, Allergic conjunctivitis,  Hay fever / allergic rhinitis, Wheezing, 
Headache,  Eye symptoms, Nasal symptoms, Cough, Shortness of breath, Body Mass Index (BMI) and 
Hypertension. Table 1 presents the OR of the physical impact regarding these conditions. Except for 
Hives/rashes and Body Mass Index (BMI), the results indicate that mining and quarrying operations are 
having an adverse impact of varying degrees on the health of residents of communities exposed to the 
air pollutants released by their operations, when compared with the health of residents of non-exposed 
communities. The OR varies from 1.78 for headache to 12.49 for allergic conjunctivitis.  The information 
presented is divided in three sets: Global, which takes into account all the five communities; Group 1, 
which takes into account Hayes and New Town as exposed communities and Lionel Town and Group 
2, which comprises Ten Miles as a exposed community and Albion as non-exposed community. When 
compared by groups, the OR of allergic conjunctivitis in Group 1 increases 24.91 times in the exposed 
communities relative to the non-exposed one.  In the case of Asthma, in Group 2, the OR is 11.25.  Also, 
it is possible to note that the impacts experienced in Groups 1 and 2 are not necessarily the same. 
 

  



5 
 

 
Table 1: Results of Odds Ratio statistical analysis on health conditions: Global and by groups 

 Global: All Communities Group 1: Hayes, New Town and 
Lionel Town 

Group 2: Albion and Ten Miles 

Health 
Conditions 

OR 95% 
Confidence 
Interval 

Statistically 
Significant 

OR 95% 
Confidence 
Interval 

Statistically 
Significant 

OR 95% 
Confidence 
Interval 

Statistically 
Significant 

  Lower Upper  Lower Upper  Lower Upper 
1. Eczema 2.36 1.35 4.17 Yes 4.04 1.65 9.90 Yes 1.40 0.62 3.13 No 
2.  Hives / 
rashes 

1.29 .54 3.10 No 2.86 0.62 13.15 No .68 0.19 2.49 No 

3.  Asthma 5.97 1.76 20.24 Yes 3.82 0.84 17.43 No 11.25 1.41 89.95 Yes 
4.  Allergic 
Conjunctivitis 

12.49 3.83 40.71 Yes 24.91 3.37 184.05 Yes 4.22 0.87 20.38 No 

5.  Hay fever 
/ allergic 
rhinitis 

2.78 1.75 4.41 Yes 6.63 2.75 16.00 Yes 1.92 1.03 3.56 Yes 

6.  Wheezing 2.07 1.23 3.50 Yes 1.49 0.75 2.95 No 3.33 1.47 7.58 Yes 
7.  
Headache 

1.78 1.20 2.63 Yes 1.67 1.0 2.81 No 1.78 0.96 3.29 No 

8.  Eye 
symptoms 

7.17 3.50 14.70 Yes 10.01 3.52 28.51 Yes 3.89 1.38 11.01 Yes 

9.  Nasal 
symptoms 

4.84 2.60 8.99 Yes No Cases in Non-
Exposed.  29.3% in 
Exposed 

Yes 1.37 0.63 3.00 No 

10.  Cough 3.30 1.95 5.60 Yes 2.89 1.47 5.70 Yes 3.63 1.54 8.55 Yes 
11.  
Shortness of 
breath 

2.56 1.46 4.49 Yes 1.89 0.86 4.14 No 4.13 1.84 9.28 Yes 

12.  Body 
Mass Index 

0.81 0.57 1.17 No 1.41 0.87 2.28 No 0.40 0.22 0.71 Yes 

13.  
Hypertension 

0.39 0.24 0.65 Yes 0.41 0.20 0.82 Yes 0.34 0.16 0.73 Yes 
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Impact on Mental Health Conditions of the Interviewees as a Result of Air Pollution 
Information was gathered on: General mental health, Increased irritation, Increased anxiety, 
Increased depression, Increased mood changes, Increased anger towards polluter, Feelings of 
insecurity and Fear of sickness in relation to air pollution in each community.   
 
Mining and quarrying operations also have an impact on the mental health of communities 
exposed.  Information gathered from interviewees indicates that, globally, 55% percent of 
respondents from the exposed communities reported an effect on mental health. No mental 
effects (as a result of air pollution) were reported in the non-exposed communities (Table 2).  In 
Group 1 71.8% of the respondents reported at least one mental health condition as a result of air 
pollution, being fear of sickness the one with the highest percentage (52.5%).  Group 2 responders 
reported lower percentages, 22.1 % for at least one mental health condition as a result of air 
pollution, and 16.1% for fear of sickness. 

 
Table 2: Mental Health Condition as a result of air pollution 

 Global: All 
Communities 

Group 1: Hayes, New 
Town, Lionel Town 

Group 2: Ten Miles 
and Albion 

 Exposed Non-
Exposed 

Exposed Non-
Exposed 

Exposed Non-
Exposed 

14.  At least one Mental Health 
condition affected 

55.11 0 71.8 0 22.6 0 

15.  Increased irritation 15.3 0 22.1 0 2.2 0 
16.  Increased anxiety 16.8 0 20.4 0 9.7 0 
17.  Increased depression 3.3 0 5.0 0 0.0 0 
18.  Increased mood changes 1.82 0 2.8 0 0.0 0 
19.  Increased anger towards 
polluter 

9.12 0 12.7 0 2.2 0 

20.  Causes insecurity 6.57 0 9.9 0 0 0 
21.  Fear of sickness 40.15 0 52.5 0 16.1 0 

 
Health of Family Members, assessed by Interviewees 
Interviewees were asked to assess the health conditions of family members regarding 
Hypertension, Diabetes, High Cholesterol, Anaemia, Pre-eclampsia, Asthma, Eczema, and 
Sinusitis in order to get a better understanding of general health conditions in selected 
households. The results indicate low values for hypertension, diabetes, cholesterol and anaemia. 
These diseases, however, are considered “silent killers”, because the disease may be present in 
a person without their knowledge, and the affected person only finds out about it when a medical 
check-up is done.  On the other hand, pre-eclampsia, asthma, eczema and sinusitis are easily 
identified by those affected.  Table 3 shows that globally, asthma and eczema are the only 
conditions with statistically significant ORs.  For Group 1, ORs are not statistically significant and 
for Group 2, Asthma has an OR of 3.00.  The OR for eczema in Group 2 cannot be calculated 
because there are no cases in Albion. 
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Table 3:  Reported Health Condition of Family Members: Global, Group 1 and Group 2 
 Global: All Communities Group 1: Hayes, New Town and Lionel 

Town 
Group 2; Albion and Ten Miles 

Health 
Conditions 

OR 95% Confidence 
Interval 

Statistically 
Significant 

OR 95% Confidence 
Interval 

Statistically 
Significant 

OR 95% Confidence 
Interval 

Statistically 
Significant 

  Lower Upper  Lower Upper  Lower Upper 
22.  
Hypertension 

1.16 0.80 1.67 No 0.93 0.57 1.51 No 1.36 0.76 2.45 No 

23.  Diabetes 1.12 0.67 1.86 No 1.01 0.53 1.91 No 1.10 0.46 2.63 No 
24.  High 
Cholesterol 

1.27 0.64 2.49 No 1.82 0.76 4.39 No 0.27 0.06 1.34 No 

25.  Anaemia 1.43 0.70 2.92 No 2.39 0.79 7.25 No 0.87 0.30 2.49 No 
26.  Pre-
eclampsia 

2.03 0.55 7.62 No 2.05 0.43 9.85 No 1.00 0.06 15.77 No 

27.  Asthma 1.91 1.12 3.23 Yes 1.41 0.69 2.86 No 3.00 1.36 6.64 Yes 
28.  Eczema 3.31 1.11 9.89 Yes 1.81 0.58 5.64 No No Cases in Non-

Exposed.  5.0 % in 
Exposed 

Yes 

29.  Sinusitis 3.06 .66 14.32 No 3.59 0.44 29.60 No 2.02 0.18 22.65 No 
 
 
  



8 
 

Environmental Conditions 
There was a significant difference between the exposed and non-exposed communities in their 
assessment of environmental conditions. Globally, 56.38% of the respondents in the mining 
communities rated the air quality as unacceptable, compared to 1% in the control communities 
(Table 4). For Group 1, 64,7% of the respondents rated the air quality as unacceptable, while Ten 
Miles 40% of respondents rated the air quality as unacceptable. 
 
Regarding experiencing offensive odour, globally 40.37% of the respondents complained about 
it. In Group 1, 98.9% complained about odour and in Group 20% reported being affected by odour.  
In relation to outdoor dust, globally 55.32% complained about it.  The results for Groups 1 and 2 
were 40.1% and 83.0% respectively. 
 

Table 4.  Perceived Environmental Conditions (%) 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
30.  Unacceptable air quality 
rating  

56.38 1 64.7 1.0 40.0 1.0 

31.  Experience of offensive 
odour 

40.37 0.5 98.9 1.0 0 0 

32.  Experience of outdoor 
dust 

55.32 0 40.1 0 83.0 0 

 
A review of air pollution monitoring reports from JAMALCO in Clarendon and the Halbersadt 
Quarry in St. Thomas indicate that:   
 
a. JAMALCO. If the annual results are compared with World Health Organization guidelines for 

PM10  (20 μg/m3), 75% of the monitoring stations did not meet the World Health Organization 
(WHO) Guidelines in 2013 and 100% of the monitoring stations did not meet the WHO 
Guidelines in 2014. 
 

b. Halbersadt Quarry. If results from the report "Environmental Monitoring Report 1: Quarrying 
and Mineral Processing Operations at The Halbersadt Quarry, St. Andrew, Jamaica” 
(Appendix 5) are compared with WHO 24 hrs PM10 guidelines Halbersadt Quarry is not 
meeting the WHO Guidelines. 

 
Table 5 presents a comparison between Jamaican Air Quality standards and WHO Guidelines.  
The PM10  annual standard from NEPA is 2.5 times larger than the WHO Guideline (50 and 20 
respectively) and the 24 hrs PM10  standard is three times larger (150 and 50 respectively). We 
understand that the Jamaican Air Quality Standards are based on United States Environmental 
Protection Agency (US EPA) standards. 
 
There are two kinds of particulate matter (differing by aerodynamic size) that are regulated by 
ambient air quality standards: 1) respirable particulate matter = PM10; and 2) very fine particulate 
matter = PM2.5.Excellent 
 
The US EPA has abandoned PM10 as its primary tool for protecting public health by setting 
ambient air quality standards, relying instead on PM2.5, which penetrates more deeply into the 
lung and gets into the blood stream affecting several organs and the endocrine system as well as 
the nervous system.  As a result, while the US EPA regularly revises its standards for PM2.5 (last 
doing so in 2012), the EPA last revised its 24-hour standard for PM10 (of 150 ug/m3) in 1987 and 
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no longer even has an annual standard for PM10.  The WHO standards for PM10 are so different 
than the EPA/NEPA standards for PM10 because the WHO has regularly updated its standards 
for both PM10 and PM2.5 (both 24-hour and annual averaging periods). 
 
The main reason for using WHO Guidelines in this study is based on three human rights: The 
right to health, the right to a clean environment and the rights of children to develop and grow in 
a clean environment. 
 
The results of this health survey show:  

• Mining and quarrying operations are having an adverse impact on the physical health of 
residents in the exposed communities. 

• Mining and quarrying operations are having an adverse impact on the mental health of 
residents in the exposed communities. 

• The family members of interviewees also show some health effects. 
• Community members are experiencing air pollution in terms of dust and odours in their 

living environment. 
• Jamaica is a signatory of several International conventions and treaties, which impact on 

human health, environment and child development.  Among them are the human right to 
health, the human right to a safe, clean, healthy and sustainable environment and 
Convention on the Rights of the Child, mainly Principles 2 and 4.  None of those are being 
met in the exposed communities under study.   

• There is a pressing need to update the Jamaican Ambient Air Quality Standards based on 
principles of public health protection.  As can be observed from next table NEPA 
Standards are several times less stringent than WHO standards.  In the case Annual PM10 
NEPA standard is 2.5 times the WHO Guideline and for 24 hrs PM10 is 3 times.  

 
Table 5:  Comparison between Jamaica Air Quality standards and WHO Guidelines 
Parameter Averaging time WHO 

Guidelines 
Jamaican Ambient Air Quality 
Standard 

PM10 Annual 
24hrs 

20 μg/m3 
50 μg/m3 

50 µg/m3 
150 µg/m3 

SO2 Annual 
24hrs 
1hr 

 
20 μg/m3 (*50 
μg/m3) 

60 µg/m3 
280 µg/m3 
700 µg/m3 

NO2 Annual 
24hrs 
1hr 

40 μg/m3 
n.a. 
200 μg/m3 

100 µg/m3 
n.a. 
400 µg/m3 

VOC 1hr (1-17) µg/m3 n/a 
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1. INTRODUCTION AND JUSTIFICATION 
WHO reports that in 2012 around 7 million people died - one in eight of total global deaths – 
as a result of air pollution exposure. This finding more than doubles previous estimates and 
confirms that air pollution is now the world’s largest single environmental health risk. Reducing 
air pollution could save millions of lives [1]. 
 
In particular, the new data reveal a stronger link between both indoor and outdoor air pollution 
exposure and cardiovascular diseases, such as strokes and ischaemic heart disease, as well 
as between air pollution and cancer. This is in addition to air pollution’s role in the development 
of respiratory diseases, including acute respiratory infections and chronic obstructive 
pulmonary diseases [1]. 
The new estimates are not only based on more knowledge about the diseases caused by air 
pollution, but also upon better assessment of human exposure to air pollutants through the 
use of improved measurements and technology. This has enabled scientists to make a more 
detailed analysis of health risks from a wider demographic spread that now includes rural as 
well as urban areas [2] 
Cleaning up the air we breathe prevents non-communicable diseases as well as reduces 
disease risks among women and vulnerable groups, including children and the elderly.   
Included in the assessment is a breakdown of deaths attributed to specific diseases, 
underlining that the vast majority of air pollution deaths are due to cardiovascular diseases as 
follows: 
 
Outdoor air pollution-caused deaths – breakdown by disease [1]: 

• 40% – ischaemic heart disease; 
• 40% – stroke; 
• 11% – chronic obstructive pulmonary disease (COPD); 
• 6% - lung cancer; and 
• 3% – acute lower respiratory infections in children. 

 
The new estimates are based on the latest WHO mortality data from 2012 as well as evidence 
of health risks from air pollution exposures. Estimates of people’s exposure to outdoor air 
pollution in different parts of the world were formulated through a new global data mapping. 
This incorporated satellite data, ground-
level monitoring measurements and data 
on pollution emissions from key sources, 
as well as modelling of how pollution 
drifts in the air. 
The risks from air pollution are now far 
greater than previously thought or 
understood, particularly for heart disease 
and strokes.  Few risks have a greater 
impact on global health today than air 
pollution; the evidence signals the need 
for concerted action to clean up the air we 
all breathe. 
In the case of outdoor air pollution, WHO 
estimates there were 3.7 million deaths in 
2012 from urban and rural sources 
worldwide [1]. 
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Many people are exposed to both indoor and outdoor air pollution. Due to this overlap, mortality 
attributed to the two sources cannot simply be added together, hence the total estimate of 
around 7 million deaths in 2012 [1]. 
 
Additionally, new evidence shows that air pollution health impacts are broader than has been 
considered.  Previously, researchers assumed that air pollution primarily caused lung disease 
and cancer, but in the past decade they began to realize that its larger impact is increased 
heart attack and strokes (Old Paradigm Figure 1). The evidence linking outdoor air pollution to 
cardiovascular disease in humans is still circumstantial and not smoking-gun proof - it shows 
correlation, not causation [1]. But new studies are strengthening the case against air pollution 
by looking at the development of atherosclerosis[1, 2], or hardening of the arteries. In 
atherosclerosis, inflammation and fatty plaques building up on the artery wall make the vessels 
thicker and stiffer, raising the risk of heart attack and stroke (Figure 2). 
 
This new evidence also shows 
that air pollution is correlated to 
diabetes [4, 5, 6], high blood 
pressure [7,8,9,10], high 
cholesterol[11,12], higher body 
weight [13,14], gestational 
diabetes [15], anemia [16], 
reduced birth weight [17,18,19], 
low vitamin D levels in new born 
[20], preeclampsia  [15] and 
autoimmunity [21].  It also shows 
that the effects of air pollution are 
not the same in an exposed 
population, those who suffer most 
the effects of air pollution are 
obese persons, those with 
diabetes or heart disease and 
anemic children.   
It is important to take the above 
into consideration, since many of 
these diseases and maladies are 
present in Jamaica.   
 
Non-communicable diseases 
(NCDs) are now the most 
important underlying causes of 
death in the region and the range 
of consequences of NCDs is wide 
among those who survive. In the 
case of Jamaica, the top five 
causes of death and the major 
disability for both women and 
men are due to NCDs – 
something that is preventable.  Also, non-communicable diseases accounted for over 60% of 
deaths under 70 years old.   NCDs are considered as the common health consequences of 
overweight and obesity.  
 

Figure 2 New Paradigm on Air Pollution and Health 
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The Jamaica Healthy life style Survey 2007 and 2008 (JHLS-2), based on a sample of 2848 
persons age 15-74 years old, has shown the following conditions among the interviewed: 
hypertension 25%, prehypertension 35%; Diabetes 8%, Impaired fasting glucose 3%; 
Hypercholesterolemia 12%; overweight 27%; obesity 25%. A higher proportion of women had 
diabetes, obesity and hypercholesterolemia while the prevalence of prehypertension and 
cigarette smoking was higher in men. Approximately 50% of persons with hypertension, 25% 
of persons with diabetes and 86% of persons with hypercholesterolemia were unaware of their 
risk status.  
These Chronic Non-communicable diseases are the most serious public health burden that 
Jamaica faces today. This places an enormous pressure on our meager health budgets and if 
obesity is left unchecked it could render unsustainable the national public health system.  
The above statement is based on the enormous cost of treatment of Non-communicable 
disease that Jamaica is facing. For example, from 1996 to 1999, the type two diabetes and 
cardiovascular disease yearly costs increased more than 100% (JA$ 316 million to JA $ 663 
million). Moreover, it estimated that at least 5% of the GDP goes towards treating NCDs. The 
health care costs of these NCDs are creating an unnecessary overburden to the already fragile 
budget assigned to the Ministry of Health.  
The burden of CVD risk factors in Jamaica remains very high. Obesity and overweight are 
major risk factor for non-communicable disease namely: CVD (mainly heart disease and 
stroke), diabetes, some cancers (endometrial, breast and colon), and musculoskeletal 
disorders (especially osteoarthritis), and the risk for these NCDs increases with an increase 
BMI. 
 
The multivariate analysis of Jamaica Health and Lifestyle Survey 2008, has found: 

1. Obesity was associated with increased odds of hypertension, diabetes and 
hypercholesterolemia while physical inactivity was associated with higher odds of 
diabetes.   

2. A preponderance (>90%) of person who were diagnosed as being obese, having a 
high blood pressure and high cholesterol without a specific diet for their respective 
condition.  

3. Approximately 70% of women were classified as having central obesity by both waist 
circumference and waist-to-hip ration criteria; 20% of men had elevated waist 
circumference and 9% had increase waist-to-hip ration. Overweight, obesity and 
central obesity as well as their NCDs, are largely preventable.  
 

Excessive air pollution is often a by-product of unsustainable policies in sectors such as 
transport, energy, waste management and industry. In most cases, healthier strategies will 
also be more economical in the long term due to health-care cost savings as well as climate 
gains.  WHO and health sectors have a unique role in translating scientific evidence on air 
pollution into policies that can deliver impact and improvements that will save lives.  
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2. METHODOLOGY  
2.1 Scope 
Three communities exposed to mining operations and two control communities (not exposed to 
mining) were selected for the application of a survey designed to identify the health and 
environmental impacts, if any, experienced by communities living within one mile of mining 
operations.  
  
This was a cross-sectional study, which was conducted in five communities: Hayes, New Town, 
Lionel Town, in Clarendon Parish and Albion and Ten Miles. Bull Bay in St. Thomas Parish. 
 
Hayes and New Town are communities exposed to mining operations conducted by JAMALCO.  
Lionel Town was selected as a non-exposed community.  Ten Miles community near to Bull Bay 
is exposed to quarrying operations done by Caribbean Cement Co. Ltd. and Albion was selected 
as a non-exposed community in an area nearby.  Figure 3 presents the location of the 
communities. 
 
2.2 Inclusion Criteria 

• Households from communities exposed to mining operations (downwind the prevalent 
wind direction, within one mile) in the areas of study.  

• Households from nearby communities not exposed to mining operations.  
• Households with children under five years of age 
• Households with senior citizens 

 
2.3 Sample Size 
The sample size was calculated for each community using the following method: 

1. Google Earth was used to count the number of houses in the areas of influence to be 
sampled. The results were confirmed as part of the study, using information from the 2011 
census.   

2. To calculate the sample size Raosoft Sample Calculator was used 
http://www.raosoft.com/samplesize.html, assuming a 5% margin of error, a 95% 
confidence level and 90% response distribution. 

 
Table 6 shows the preliminary results of the sample sizes:  
 

Table 6.  Preliminary Sample Size 
Community Name Number of Homes Sample Size 
Hayes 1303 126 
New Town 925 121 
Ten Miles 309 96 

 
In order to have the same sample size a decision was taken to select 100 homes in each 
community.  For Hayes, a sample size of 100 house means a 7.5% margin of error, 95% 
confidence level and a response distribution of 80%.  For New Town, the sample size is 98 
and for Ten Miles is 81, for Lionel Town is 94 and for Albion is 91 to give a 7.5% margin of 
error, 95% confidence level and a response distribution of 80%. The study used a sample 
size of 100 homes for each community.  

http://www.raosoft.com/samplesize.html
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Figure 3.  Location of Communities  

 
 
The final numbers of households for each community were as presented in Table 7. 
 

Table 7.  Final sample Size 
Community Name Number of Homes Sample Size 
Hayes 1303 100 
Hayes New Town 925 100 
Lionel Town 647 100 
Albion 536 100 
Ten Miles 309 100 

 
2.4 Sampling Procedure 

• Housing Units (a street) in the area of study were randomly selected, using information 
from the 2011 Census of Population and Housing, Statistical Institute of Jamaica. 

• A random selection of dwelling units from housing units was utilized: for example, every 
third house on a given street.  

• Persons to be interviewed were selected using the Kish Methodology (Annex 1).  The Kish 
methodology is well established as a method of selecting respondents for household 
surveys.  

• The person selected was interviewed and in cases where children under five and/or senior 
citizens (over 60) live at the home, additional questions were asked related to the health 
impacts on children and senior citizens. 
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2.5 Instrumentation 
• Each home interviewed was georeferenced using a GPS. This is to relate location of the 

respondent to the source of pollution and to identify where are the different cases of a 
disease or condition.   

• Testing for hypertension and Body Mass Index was taken from each participant. Diabetes 
condition and children with anaemic conditions were included as questions in the survey.   
Data from the three exposed communities were compared to data from non exposed 
communities to find out if there were any significant difference between the exposed and 
non-exposed communities.  This was done by using a statistical package (SPSS Version 
20). 
SPSS 20 software was used for both data entry and analysis. Analysis of all descriptive 
variables was done and a value was considered statistical significant if the P value was ≤ 
0.05. 
 

2.6 Field Work 
Field work was carried from September 5th 2015 to November 1st 2015.  Hayes was the first 
community surveyed, followed by New Town, Lionel Town, Albion and finally Ten Miles 
Community. 
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3. DEFINITIONS 
• Hypertension - Hypertension, also known as high or raised blood pressure, is a condition 

in which the blood vessels have persistently raised pressure. Normal adult blood 
pressure is defined as a blood pressure of 120 mm Hg when the heart beats (systolic) 
and a blood pressure of 80 mm Hg when the heart relaxes (diastolic). When systolic 
blood pressure is equal to or above 140 mm Hg and/or a diastolic blood pressure equal 
to or above 90 mm Hg the blood pressure is considered to be raised or high (WHO, 
Q&As on hypertension). 

• Blood Pressure (BP) Classification (The seventh report of Joint National Committee), 
Table 8. 
 

Table 8.  Blood Pressure Classification 
 SBP DBP 
 mmHg mmHg 

Normal <120 and <80 
Prehypertension 120–139 or 80–89 
Stage 1 Hypertension 140–159 or 90–99 
Stage 2 Hypertension ≥160 or ≥100 

 
• Obesity - Overweight and obesity are defined as abnormal or excessive fat accumulation 

that may impair health. The WHO definition is: a BMI greater than or equal to 25 is 
overweight and a BMI greater than or equal to 30 is obesity (WHO, 2013, Media centre). 

• Obesity Classification was done using The International Classification of adult 
underweight, overweight and obesity according to BMI.  (Table 9) 
 

Table 9.  Obesity Classification according to The International Classification of adults 
BMI Classification 

< 18.5 Underweight 
18.5 – 24.9 Normal 
25 – 29.9 Overweight 

>30.0 Obese 
 

• Odds - The odds of an event can be defined as the ratio of the number of ways the event 
can occur to the number of ways the event cannot occur. 
 

4. RESULTS  
4.1 Introduction 

The health survey was designed to discover the following:  
• Health conditions of the interviewee regarding: Eczema, Hives/rashes, Asthma, 

Allergic Conjunctivitis, Hay fever/allergic rhinitis, Wheezing, Headache, Eye 
symptoms, Nasal symptoms, Cough, Shortness of breath, Body Mass Index and 
Blood Pressure  

• Mental Health Conditions of the interviewee regarding: No effect in Mental Health, 
Increased irritation, Increased anxiety, Increased mood changes, Increased anger 
towards polluter, Causes feelings of insecurity, and Fear of sickness 

• Health Conditions of family members regarding: Hypertension, Diabetes, High 
Cholesterol, Anaemia, Pre-eclampsia, Asthma, Eczema, Sinusitis and  
Asthma 

• Environmental Conditions as rated be interviewee regarding: Air Quality, 
Offensive Odour, Outdoor dust 
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4.2 Demographic Conditions 
4.2.1 Household Size 

The total population living in the 500 homes that were visited is 2064; average 
household size is 4.13 persons per home. 
 

4.2.2 Age Distribution 
Graphic 1 shows the age distribution of respondents and persons living with them.  The 
dominant age group is 10-19 years old, followed by persons older than 60 years. 
 

 
 

4.2.3 Gender Distribution 
The gender distribution of the respondents was 327 females and 127 males. The gender 
distribution of the members of the family were 862 females and 702 males.  In total 1189 
females and 829 males live in the 500 hundred homes visited.  As it can be observed the 
amount of females is 43.4% more than males.  This is important because the impact of air 
pollution is higher in females than in males.  A study of African-American women from Los 
Angeles found that those who had higher exposure to traffic-related air pollutants 
(PM2.5 and nitrogen oxides) were more likely to develop diabetes (as well as high blood 
pressure) [10].  Adult women in West Germany found that women exposed to higher levels 
of traffic-related air pollution (NO2 and PM) developed type 2 diabetes at a higher rate. 
This study followed the participants over a 16 year period (at the beginning, none had 
diabetes) [23].   A long-term study of black women living in Los Angeles found that air 
pollution increased their risk of hypertension (high blood pressure) (in addition to their risk 
of diabetes) [9].  
 
Another study found associations between annual pollutant concentrations and 
Cardiovascular diseases (CVDs) and stroke were strongest in obese subjects (OR 1.15-
1.47 for stroke, 1.33-1.59 for CVDs), less strong in overweight subjects (OR 1.22-1.35 for 
stroke, 1.07-1.13 for CVDs), and weakest in normal weight subjects (OR ranged from 
0.98-1.01 for stroke, 0.93-1.15 for CVDs). When stratified by gender, these interactions 
were significant only in women. bThe epidemiological profile of the communities studied 
shows the women are more affected by diseases than males (Graphic 2). 
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Graphic 1. Age Distribution in Study Area
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4.2.4 Employment Status 
Of the 499 responders, 176 were unemployed, and 43 are retired (Figure 4 ). Almost 56 
% of the population stays in the community exposed to the air pollution conditions. 
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4.2.5 Level of Education 
There is a high level of education among the respondents, 73% have at least secondary 
school.  Twenty four percent of them have a professional degree (Figure 5). 

 

 

4.2.6 Marital Status  
From Figure 6, it can be observed that 49% of the respondents were single, 3% were 
separated and 3% were widowed, while 40 % were either married or in Common-Law 
relationships.  When marital status and age groups are combined (Table  10) , it is 
possible to observe that 51.3% of those married are older than 60 years and 22.2% of 
the singles are less than 19 years of age. 
 

23%

4%

47%

2%

24%

0%

Figure 5.  Level of Education among Respondents

Primary All age Secondary
Vocational Tertiary No Answer
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Table 10.  Marital Status and Age Group of the Respondents 

 

Age Group of the Respondent 

0-5 6-9  10-19  20-29 30-39 40-49 50-59 > 60  No Answer 
Single 10 8 36 48 38 35 43 25 0 
Married 0 0 0 5 15 17 19 59 0 
Divorced 0 0 0 1 2 2 7 9 0 
Separated 0 0 0 1 2 3 4 4 0 
Common-Law 0 0 0 9 29 22 17 7 1 

Widowed 0 0 0 0 0 1 5 11 0 
No Response 0 0 2 0 2 0 1 0 0 

 

4.2.7 Years Living in the Community 
Table 11 shows that 50.8% of the respondents have lived in the community for less than 
20 years.  Table 12 shows Years of living in the community by age group.  From this table 
it is possible to observe that 83 % of the more than 60 years of age have lived in the 
community for more than 20 years.  They are followed by the 50-59 years old with 57%.  
 
 
 
 

49%

23%

4%

3%

17%
3%

1%

Figure 6.  Marital Status of Respondents 

Single Married Divorced Separated Common-Law Widowed No Response
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Table 11.  How many years have you lived in this community? 

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1-10 years 140 28.0 28.0 28.0 
11-20 years 114 22.8 22.8 50.8 
21-30 years 84 16.8 16.8 67.6 
31-40 years 97 19.4 19.4 87.0 
41-50 years 39 7.8 7.8 94.8 
51-60 years 15 3.0 3.0 97.8 
61-70 years 8 1.6 1.6 99.4 
71-80 years 2 .4 .4 99.8 
No Answer 1 .2 .2 100.0 
Total 500 100.0 100.0   

 

Table 12. Years lived in this community by Age Group of the Respondent 
Years lived in this 

community 
Age Group of the Respondent (Years) 

0-5 6-9 10-19 20-29 30-39 40-49 50-59 > 60 
No 

Answer 
1-10 years 9 8 11 27 38 17 22 8 0 
11-20 years 1 0 27 15 18 21 19 12 1 
21-30 years 0 0 0 22 10 12 18 22 0 
31-40 years 0 0 0 0 22 13 21 41 0 
41-50 years 0 0 0 0 0 17 5 17 0 
51-60 years 0 0 0 0 0 0 11 4 0 
61-70 years 0 0 0 0 0 0 0 8 0 
71-80 yrs 0 0 0 0 0 0 0 2 0 
No Answer 0 0 0 0 0 0 0 1 0 
> 21 Years living 
in community 

0 0 0 22 32 42 55 95  

Total by Age 
Group 

10 8 38 64 88 80 96 115  

% of More Than 
21 Years by age 
group 

0 0 0 34 36 53 57 83 
 

 
Figures 7, 8, 9 and 10 present the location of persons interviewed in this study 
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Figure 7 .  Location of Interviewees in Hayes and New Town 

 
 

Figure 8.  Location of Interviewees in Lionel Town 
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Figure 9. Location of Interviewees in Albion 

 
 

Figure 10.  Location of Interviewees in Ten Miles 
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4.3 Health Conditions of the Interviewees 
4.3.1 Eczema 

Globally, 74 persons reported Eczema Conditions, 56 in the exposed communities and 18 
in the non-exposed communities (Table 13). In Group 1, 20.5% of the exposed reported 
Eczema conditions (Table 14), while 16.0% in Group 2 (Table 15).  The global calculated 
OR (OR) is 2.36 and Group 1 calculated OR =4.04.  Both are statistically significant (see 
Table 16). Group 2 is not statistically significant.  The exposed communities in Group 1 
have 4.04 times the chance of getting eczema than the non-exposed communities.  

 
Table 13.  Do you have an Eczema condition?:   Global  

 Do you have an Eczema condition? Total 
Yes No 

Exposure Exposed Count 56 239 295 
% within Exposure 19.0% 81.0% 100.0% 

Non-Exposed Count 18 182 200 
% within Exposure 9.0% 91.0% 100.0% 

Total Count 74 421 495 
% within Exposure 14.9% 85.1% 100.0% 

 
Table 14.  Do you have an Eczema condition? Group 1 

 Do you have an Eczema condition? Total 
Yes No 

Exposure Exposed Count 40 155 195 
% within Exposure 20,5% 79,5% 100,0% 

Non-Exposed Count 6 94 100 
% within Exposure 6,0% 94,0% 100,0% 

Total Count 46 249 295 
% within Exposure 15,6% 84,4% 100,0% 

 
Table 15.  Do you have an Eczema condition? Group 2 

 Do you have an Eczema condition? Total 
Yes No 

Exposure Exposed Count 16 84 100 
% within Exposure 16,0% 84,0% 100,0% 

Non-Exposed Count 12 88 100 
% within Exposure 12,0% 88,0% 100,0% 

Total Count 28 172 200 
% within Exposure 14,0% 86,0% 100,0% 

 
Table 16.  Risk Estimate of Eczema condition 

 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

Odd
s 
Rati
o 

95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

  Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

2. Eczem
a 

2.3
6 

1.35 4.17 Yes 4.04 1.65 9.90 Yes 1.4
0 

0.62 3.13 No 
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4.3.2 Hives / Rashes 
Globally, 23 persons reported to have hives and rashes in total; 15 in the exposed 
communities and 8 in the non-exposed communities (Table 17).  In Group 1, 5.7 % of the 
exposed reported this condition (Table 18), while 4.2 % in Group 2 (Table 19).  The global 
calculated OR is 1.29, Group 1 calculated OR=2.86 and Group 2 = 0.68 (Table 20).  None 
of them is statistically significant.  Hence we can conclude that there is no chance of 
getting hives and rashes from exposition to mining or quarrying activities. 

 Table 17.   Do you have hives / rashes? Global 
 Do you have hives / rashes? Total 

Yes No 
Exposure Exposed Count 15 275 290 

% within Exposure 5.2% 94.8% 100.0% 
Non-Exposed Count 8 189 197 

% within Exposure 4.1% 95.9% 100.0% 
Total Count 23 464 487 

% within Exposure 4.7% 95.3% 100.0% 
 

Table 18.  Do you have hives / rashes? Group 1 
 Do you have hives / rashes? Total 

Yes No 
Exposure Exposed Count 11 183 194 

% within Exposure 5,7% 94,3% 100,0% 
Non-Exposed Count 2 95 97 

% within Exposure 2,1% 97,9% 100,0% 
Total Count 13 278 291 

% within Exposure 4,5% 95,5% 100,0% 
 

Table 19.   Do you have hives / rashes? Group 2 
 Do you have hives / rashes? Total 

Yes No 
Exposure Exposed Count 4 92 96 

% within Exposure 4,2% 95,8% 100,0% 
Non-Exposed Count 6 94 100 

% within Exposure 6,0% 94,0% 100,0% 
Total Count 10 186 196 

% within Exposure 5,1% 94,9% 100,0% 
 

Table 20.   Risk Estimate of  have hives / rashes 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significant 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significant 

O
R 

95% 
Confidence 
Interval 

Statisticall
y 
Significant 

  Lower Uppe
r 

 Lower Uppe
r 

 Lower Uppe
r 

2.  Hives 
/ rashes 

1.2
9 

.54 3.10 No 2.8
6 

0.62 13.15 No .6
8 

0.19 2.49 No 
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4.3.3 Asthma 
Globally 25 persons reported to have asthma; 22 in the exposed communities and 3 in 
the non-exposed communities (Table 21).  In Group 1, 7.2 % of the exposed reported 
this condition (Table 22), while 10.2 % in Group 2 (Table 23). The global calculated OR 
is 5.97 and Group 2 calculated OR is 11.25.  Both are statistically significant (see Table 
24). Group 1 is not statistically significant.  Hence we can say that the exposed 
community in Group 2 have 11.25 times the chance of getting asthma than the non- 
exposed community.  

 
Table 21.   Asthma Symptoms Crosstabulation 

 Asthma Symptoms Total 
Yes No 

Exposure Exposed Count 22 242 264 
% within Exposure 8.3% 91.7% 100.0% 

Non-Exposed Count 3 197 200 
% within Exposure 1.5% 98.5% 100.0% 

Total Count 25 439 464 
% within Exposure 5.4% 94.6% 100.0% 

 
Table 22.   Asthma Symptoms Crosstabulation 

 Asthma Symptoms Total 
Yes No 

Exposure Exposed Count 12 154 166 
% within Exposure 7,2% 92,8% 100,0% 

Non-Exposed Count 2 98 100 
% within Exposure 2,0% 98,0% 100,0% 

Total Count 14 252 266 
% within Exposure 5,3% 94,7% 100,0% 

 
Table 23.   Asthma Symptoms Crosstabulation 

 Asthma Symptoms Total 
Yes No 

Exposure Exposed Count 10 88 98 
% within Exposure 10,2% 89,8% 100,0% 

Non-Exposed Count 1 99 100 
% within Exposure 1,0% 99,0% 100,0% 

Total Count 11 187 198 
% within Exposure 5,6% 94,4% 100,0% 

 
Table 24.  Risk Estimate Asthma Symptoms 

 Global Group 1 Group 2 
Health 
Conditio
ns 

OR 95% 
Confidence 
Interval 

Statistical
ly 
Significan
t 

OR 95% 
Confidence 
Interval 

Statistical
ly 
Significan
t 

OR 95% 
Confidence 
Interval 

Statistical
ly 
Significan
t   Lowe

r 
Uppe
r 

 Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

3.  
Asthma 

5.9
7 

1.7
6 

20.2
4 

Yes 3.8
2 

0.8
4 

17.4
3 

No 11.2
5 

1.4
1 

89.9
5 

Yes 
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4.3.4 Allergic Conjunctivitis (During the last 12 months) 
Globally 51 persons reported to have allergic conjunctivitis; 48 in the exposed 
communities and 3 in the non-exposed communities (Table 25).  In Group 1, 7.2 % of the 
exposed reported this condition (Table 26), while 10.2 % in Group 2 (Table 27). The global 
calculated OR is 12.49 and Group 1 calculated OR is 24.9.  Both are statistically significant 
(see Table 28). Group 2 is not statistically significant.  Hence we can say that the exposed 
communities in Group 1 have 24.9 times the chance of getting asthma than the non- 
exposed community. 

 
Table 25.  Allergic conjunctivitis: Global 

 Code allergic conjunctivitis Total 
Yes No 

Exposure Exposed Count 48 251 299 
% within Exposure 16.1% 83.9% 100.0% 

Non-Exposed Count 3 196 199 
% within Exposure 1.5% 98.5% 100.0% 

Total Count 51 447 498 
% within Exposure 10.2% 89.8% 100,0% 

 
Table 26.   Allergic conjunctivitis. Group 1 

 Code allergic conjunctivitis Total 
Yes No 

Exposure Exposed Count 40 159 199 
% within Exposure 20,1% 79,9% 100,0% 

Non-Exposed Count 1 99 100 
% within Exposure 1,0% 99,0% 100,0% 

Total Count 41 258 299 
% within Exposure 13,7% 86,3% 100,0% 

 
Table 27.  Allergic conjunctivitis. Group 2 

 Code allergic conjunctivitis Total 
Yes No 

Exposure Exposed Count 8 92 100 
% within Exposure 8,0% 92,0% 100,0% 

Non-Exposed Count 2 97 99 
% within Exposure 2,0% 98,0% 100,0% 

Total Count 10 189 199 
% within Exposure 5,0% 95,0% 100,0% 

 
Table 28.  Risk Estimate of Allergic conjunctivitis 

 Global Group 1 Group 2 
Health 
Conditions 

OR 95% 
Confidence 
Interval 

Statistica
lly 
Significa
nt 

OR 95% 
Confidence 
Interval 

Statistica
lly 
Significa
nt 

OR 95% 
Confidence 
Interval 

Statistica
lly 
Significa
nt   Lowe

r 
Uppe
r 

 Lowe
r 

Upper  Lowe
r 

Uppe
r 

4.  Allergic 
Conjunctiv
itis 

12.4
9 

3.8
3 

40.7
1 

Yes 24.9
1 

3.3
7 

184.
05 

Yes 4.2
2 

0.8
7 

20.3
8 

No 
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4.3.5 Hay Fever / Allergic Rhinitis 
Globally, 125 persons reported to have hay fever/allergic rhinitis; 96 in the exposed 
communities and 29 in the non-exposed communities (Table 29).  In Group 1, 30.4% % 
of the exposed reported this condition (Table 30), while 37 % in Group 2 (Table 31). 
The global calculated OR is 2.78, Group 1 calculated OR is 6.63 and Group 2 has O.R. of 
1.92.  The three groups are statistically significant (see Table 32). Hence we can say that 
the exposed communities in Group 1 have 6.63 times the chance of getting hay 
fever/allergic rhinitis than the non-exposed community. 

 
Table 29.  Have you had hay fever / allergic rhinitis? Global 

 Have you had hay fever / allergic 
rhinitis? 

Total 

Yes No 
Exposure Exposed Count 96 198 294 

% within Exposure 32.7% 67.3% 100.0% 
Non-Exposed Count 29 166 195 

% within Exposure 14.9% 85.1% 100.0% 
Total Count 125 364 489 

% within Exposure 25.6% 74.4% 100.0% 
 

Table 30.  Have you had hay fever / allergic rhinitis? Group 1 
 Have you had hay fever / allergic 

rhinitis? 
Total 

Yes No 
Exposure Exposed Count 59 135 194 

% within Exposure 30,4% 69,6% 100,0% 
Non-Exposed Count 6 91 97 

% within Exposure 6,2% 93,8% 100,0% 
Total Count 65 226 291 

% within Exposure 22,3% 77,7% 100,0% 
 

Table 31.  Have you had hay fever / allergic rhinitis? Group 2 
 Have you had hay fever / allergic 

rhinitis? 
Total 

Yes No 
Exposure Exposed Count 37 63 100 

% within Exposure 37,0% 63,0% 100,0% 
Non-Exposed Count 23 75 98 

% within Exposure 23,5% 76,5% 100,0% 
Total Count 60 138 198 

% within Exposure 30,3% 69,7% 100,0% 
 

Table 32.  Risk Estimate hay fever / allergic rhinitis 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
5.  Hay 
fever / 
allergic 
rhinitis 

2.7
8 

1.75 4.41 Yes 6.6
3 

2.75 16.00 Yes 1.9
2 

1.03 3.56 Yes 
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4.3.6 Wheezing 
Globally 61 persons reported to have a wheezing condition; 36 in the exposed 
communities and 25 in the non-exposed communities (Table 33).  In Group 1, 18.2 % of 
the exposed reported this condition (Table 34), while 25.0 % in Group 2 (Table 35). The 
global calculated OR is 2.77 and Group 2 calculated OR is 3.33.  Both are statistically 
significant (see Table 36). Group 1 is not statistically significant.  Hence we can say that 
the exposed communities in Group 2 have 3.33 times the chance of having wheezing 
condition than the non-exposed community. 

Table 33.  Episode Wheezing: Global 
 Code episode Wheezing Total 

Yes No 
Exposure Exposed Count 61 237 298 

% within Exposure 20,5% 79,5% 100,0% 
Non-Exposed Count 22 177 199 

% within Exposure 11,1% 88,9% 100,0% 
Total Count 83 414 497 

% within Exposure 16,7% 83,3% 100,0% 
 

Table 34.   Episode Wheezing: Group 1 
 Code episode Wheezing Total 

Yes No 
Exposure Exposed Count 36 162 198 

% within Exposure 18,2% 81,8% 100,0% 
Non-Exposed Count 13 87 100 

% within Exposure 13,0% 87,0% 100,0% 
Total Count 49 249 298 

% within Exposure 16,4% 83,6% 100,0% 
 

Table 35. Episode Wheezing : Group 2 
 Code episode Wheezing Total 

Yes No 
Exposure Exposed Count 25 75 100 

% within Exposure 25,0% 75,0% 100,0% 
Non-Exposed Count 9 90 99 

% within Exposure 9,1% 90,9% 100,0% 
Total Count 34 165 199 

% within Exposure 17,1% 82,9% 100,0% 
 

Table 36.  Risk Estimate of Episode Wheezing 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
6.  
Wheezin
g 

2.7
7 

1.12 6.16 Yes 1.4
9 

0.75 2.95 No 3.3
3 

1.47 7.58 Yes 
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4.3.7 Headache 
Globally 169 persons reported to have a headache symptoms; 116 in the exposed 
communities and 53 in the non-exposed communities (Table 37).  In Group 1, 40.6 % of 
the exposed reported this condition (Table 38), while 36.0 % in Group 2 (Table 39). 
The global calculated OR is 1.78 and Group 1 calculated OR is 1.67.  Both are statistically 
significant (see Table 40). Group 2 is not statistically significant.  Hence we can say that 
the exposed communities in Group 1 have 1.78 times the chance of getting a headache 
than the non- exposed community. 

 
Table 37.   Headache: Global  

 Headache Total 
Yes No 

Exposure Exposed Count 116 181 297 
% within Exposure 39.1% 60.9% 100.0% 

Non-Exposed Count 53 147 200 
% within Exposure 26.5% 73.5% 100.0% 

Total Count 169 328 497 
% within Exposure 34.0% 66.0% 100.0% 

 
Table 38.  Headache Group 1 

 Headache Total 
Yes No 

Exposure Exposed Count 80 117 197 
% within Exposure 40,6% 59,4% 100,0% 

Non-Exposed Count 29 71 100 
% within Exposure 29,0% 71,0% 100,0% 

Total Count 109 188 297 
% within Exposure 36,7% 63,3% 100,0% 

 
Table 39.  Headache: Group 2 

 Headache Total 
Yes No 

Exposure Exposed Count 36 64 100 
% within Exposure 36,0% 64,0% 100,0% 

Non-Exposed Count 24 76 100 
% within Exposure 24,0% 76,0% 100,0% 

Total Count 60 140 200 
% within Exposure 30,0% 70,0% 100,0% 

 
Table 40.  Risk Estimate of Headache 

 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
7.  
Headach
e 

1.7
8 

1.20 2.63 Yes 1.6
7 

1.0 2.81 Yes 1.7
8 

0.96 3.29 No 
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4.3.8 Eye Symptoms 
Globally 84 persons reported to have an eye symptom; 75 in the exposed communities 
and 9 in the non-exposed communities (Table 41).  In Group 1, 29.4 % of the exposed 
reported this condition (Table 42), while 17.0 % in Group 2 (Table 43). The global 
calculated OR is 7.17; Group 1 calculated OR is 10.01 and Group 2 an O.R. of 3.89.  The 
three of them are statistically significant (see Table 44).  Hence we can say that the 
exposed communities in Group 1 have 10.01 times the chance of having eye symptoms 
condition than the non-exposed community. 

Table 41.  Eye symptoms: Global 
 Eye symptoms Total 

Yes No 
Exposure Exposed Count 75 222 297 

% within Exposure 25.3% 74.7% 100.0% 
Non-Exposed Count 9 191 200 

% within Exposure 4.5% 95.5% 100.0% 
Total Count 84 413 497 

% within Exposure 16.9% 83.1% 100.0% 
 

Table 42.   Eye symptoms: Group 1 
 Eye symptoms Total 

Yes No 
Exposure Exposed Count 58 139 197 

% within Exposure 29,4% 70,6% 100,0% 
Non-Exposed Count 4 96 100 

% within Exposure 4,0% 96,0% 100,0% 
Total Count 62 235 297 

% within Exposure 20,9% 79,1% 100,0% 
 

Table 43.   Eye symptoms: Group 2 
 Eye symptoms Total 

Yes No 
Exposure Exposed Count 17 83 100 

% within Exposure 17,0% 83,0% 100,0% 
Non-Exposed Count 5 95 100 

% within Exposure 5,0% 95,0% 100,0% 
Total Count 22 178 200 

% within Exposure 11,0% 89,0% 100,0% 
 

Table 44. Risk Estimate of Eye symptoms 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lowe

r 
Uppe
r 

 Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

8.  Eye 
symptom
s 

7.1
7 

3.50 14.70 Yes 10.0
1 

3.52 28.51 Yes 3.8
9 

1.38 11.01 Yes 
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4.3.9 Nasal symptoms 
Globally 88 persons reported to have a wheezing condition; 75 in the exposed 
communities and 13 in the non-exposed communities (Table 45).  In Group 1, 29.3 % of 
the exposed reported this condition (Table 46), while 17.0 % in Group 2 (Table 47). The 
global calculated OR is 4.84 and Group 1 in the non-exposed community of Lionel Town 
did not report cases. Both are statistically significant (see Table 48). Group 2 is not 
statistically significant.   

Table 45.   Nasal symptoms Crosstabulation: Global 
 Nasal symptoms Total 

Yes No 
Exposure Exposed Count 75 223 298 

% within Exposure 25.2% 74.8% 100.0% 
Non-Exposed Count 13 187 200 

% within Exposure 6.5% 93.5% 100.0% 
Total Count 88 410 498 

% within Exposure 17.7% 82.3% 100.0% 
 

Table 46.   Nasal symptoms: Group 1 
 Nasal symptoms Total 

Yes No 
Exposure Exposed Count 58 140 198 

% within Exposure 29,3% 70,7% 100,0% 
Non-Exposed Count 0 100 100 

% within Exposure 0,0% 100,0% 100,0% 
Total Count 58 240 298 

% within Exposure 19,5% 80,5% 100,0% 
 

Table 47.   Nasal symptoms : Group 2 
 Nasal symptoms Total 

Yes No 
Exposure Exposed Count 17 83 100 

% within Exposure 17,0% 83,0% 100,0% 
Non-Exposed Count 13 87 100 

% within Exposure 13,0% 87,0% 100,0% 
Total Count 30 170 200 

% within Exposure 15,0% 85,0% 100,0% 
 

Table 48.  Risk Estimate of Nasal symptoms 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significant 

O
R 

95% 
Confidence 
Interval 

Statisticall
y 
Significant 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significant 

  Lower Uppe
r 

 Lower Uppe
r 

 Lower Uppe
r 

9.  Nasal 
symptom
s 

4.8
4 

2.60 8.99 Yes No Cases in Non-
Exposed.  29.3% 
in Exposed 

Yes 1.3
7 

0.63 3.00 No 
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4.3.10 Cough 
Globally 100 persons reported to have cough condition; 80 in the exposed communities 
and 20 in the non-exposed communities (Table 49).  In Group 1, 28.3 % of the exposed 
reported this condition (Table 50), while 24.0 % in Group 2 (Table 51). The global 
calculated OR is 3.30; Group 1 calculated OR is 2.89 and Group 2 an O.R. of 3.63.  The 
three of them are statistically significant (see Table 52).  Hence we can say that the 
exposed communities in Group 2 have 3.63 times the chance of having eye symptoms 
condition than the non- exposed community. 

Table 49.  Cough conditions: Global 
 Cough Total 

Yes No 
Exposure Exposed Count 80 218 298 

% within Exposure 26.8% 73.2% 100.0% 
Non-Exposed Count 20 180 200 

% within Exposure 10.0% 90.0% 100.0% 
Total Count 100 398 498 

% within Exposure 20.1% 79.9% 100.0% 
 

Table 50.  Cough: Group 1 
 Cough Total 

Yes No 
Exposure Exposed Count 56 142 198 

% within Exposure 28,3% 71,7% 100,0% 
Non-Exposed Count 12 88 100 

% within Exposure 12,0% 88,0% 100,0% 
Total Count 68 230 298 

% within Exposure 22,8% 77,2% 100,0% 
 

Table 51.  Cough: Group 2 
 Cough Total 

Yes No 
Exposure Exposed Count 24 76 100 

% within Exposure 24,0% 76,0% 100,0% 
Non-Exposed Count 8 92 100 

% within Exposure 8,0% 92,0% 100,0% 
Total Count 32 168 200 

% within Exposure 16,0% 84,0% 100,0% 
 

Table 52.  Risk Estimate of Cough 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
10.  
Cough 

3.3
0 

1.95 5.60 Yes 2.8
9 

1.47 5.70 Yes 3.6
3 

1.54 8.55 Yes 
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4.3.11 Shortness of Breath 
Globally 78 persons reported to have a shortness of breath condition; 60 in the exposed 
communities and 18 in the non-exposed communities (Table 53).  In Group 1, 15.7  % of 
the exposed reported this condition (Table 54), while 29.0 % in Group 2 (Table 55). The 
global calculated OR is 2.56 and Group 2 calculated OR is 4.13.  Both are statistically 
significant (see Table 56). Group 1 is not statistically significant.  Hence we can say that 
the exposed communities in Group 2 have 4.13 times the chance of having wheezing 
condition than the non- exposed community. Seventy eight persons in total reported to 
have shortness of breath; 60 in the exposed communities and 18 in the non-exposed 
communities.  The calculated OR is 2.56.   

Table 53.  Shortness of breath: Global 
 Shortness of breath Total 

Yes No 
Exposure Exposed Count 60 237 297 

% within Exposure 20.2% 79.8% 100.0% 
Non-Exposed Count 18 182 200 

% within Exposure 9.0% 91.0% 100.0% 
Total Count 78 419 497 

% within Exposure 15.7% 84.3% 100.0% 
 

Table 54.  Shortness of breath: Group 1 
 Shortness of breath Total 

Yes No 
Exposure Exposed Count 31 166 197 

% within Exposure 15,7% 84,3% 100,0% 
Non-Exposed Count 9 91 100 

% within Exposure 9,0% 91,0% 100,0% 
Total Count 40 257 297 

% within Exposure 13,5% 86,5% 100,0% 
 

Table 55.  Shortness of breath: Group 2 
 Shortness of breath Total 

Yes No 
Exposure Exposed Count 29 71 100 

% within Exposure 29,0% 71,0% 100,0% 
Non-Exposed Count 9 91 100 

% within Exposure 9,0% 91,0% 100,0% 
Total Count 38 162 200 

% within Exposure 19,0% 81,0% 100,0% 
 

Table 56. Risk Estimate of Shortness of Breath 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
11.  
Shortnes
s of 
breath 

2.5
6 

1.46 4.49 Yes 1.8
9 

0.86 4.14 No 4.1
3 

1.84 9.28 Yes 
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4.3.12 Body Mass Index 
A comparison was made between those with a BMI <25 against those with BMI > 25.  Two 
hundred and eighty five were found with a BMI >25, 165 in the exposed community and 
120 in the non-exposed community (Table 57).  In Group 1, 58.5 % of the exposed 
reported this condition (Table 58), while 48.0 % in Group 2 (Table 59). The global and the 
Group 1 OD are not statistically significant.  Group 2 has an OR of 0.40 and it is statistically 
significant, indicating that in the exposed communities there is a protective factor (Table 
60).  This goes against the scientific evidence that indicates that air pollution increases 
BMI.  Figures 11, 12 and 13 show the location of those who are overweight (red dot) and 
obese (dark red dot).  They represent a group of higher risk of affectation by air pollution. 

Table 57.  Body Mass Index ( BMI): Global 
 BMI_CODE Total 

Overweight/Obese Normal 
Exposure Exposed Count 165 135 300 

% within Exposure 55.0% 45.0% 100.0% 
Non-Exposed Count 120 80 200 

% within Exposure 60.0% 40.0% 100.0% 
Total Count 285 215 500 

% within Exposure 57.0% 43.0% 100.0% 
 

Table 58.  Body Mass Index ( BMI): Group 1 
 BMI_CODE Total 

Overweight/Obese Normal 
Exposure Exposed Count 117 83 200 

% within Exposure 58,5% 41,5% 100,0% 
Non-Exposed Count 50 50 100 

% within Exposure 50,0% 50,0% 100,0% 
Total Count 167 133 300 

% within Exposure 55,7% 44,3% 100,0% 
 

Table 59.  Body Mass Index ( BMI): Group 2 
 BMI_CODE Total 

Overweight/Obese Normal 
Exposure Exposed Count 48 52 100 

% within Exposure 48,0% 52,0% 100,0% 
Non-Exposed Count 70 30 100 

% within Exposure 70,0% 30,0% 100,0% 
Total Count 118 82 200 

% within Exposure 59,0% 41,0% 100,0% 
 

Table 60.  Risk Estimate of Body Mass Index ( BMI 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t 

OR 95% 
Confidence 
Interval 

Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
12.  Body 
Mass 
Index 

0.8
1 

0.57 1.17 No 1.4
1 

0.87 2.28 No 0.4
0 

0.22 0.71 Yes 
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Figure 11.  Overweight and Obese Cases in Hayes, Clarendon 

 
 

Figure 12.  Overweight and Obese Cases in New Town, Clarendon 

 
  



37 
 

Figure 13.  Overweight and Obese Cases in Ten Miles, Saint Thomas 

 
 

4.3.13 Hypertension 
Table 61 presents information by community and by Hypertension condition. In order to 
simplify the comparison and be able to calculate ORs, the comparison was made between 
those with SBP=>120 or DBP =>90 against those with SBP<120 and DBP <80.  Globally, 
383 interviewees were found with a SBP=>120 or DBP =>90, 211 in the exposed 
community and 172 in the non-exposed community (Table 62).  In Group 1 76.4% were 
found hypertensive (Table 63) in the exposed communities and in Group 2, 70.5% in the 
exposed communities (Table 64). The three ORs for global, Group 1 and Group 2 are 
statistically significant and indicate that there is a protective factor (Table 65).  This is 
contrary to what has been found in the scientific literature.  A confounding factor may exist 
within the exposed and non-exposed communities.  Among those confounding factors it 
is possible to list: BMI, age, years living in the community.   

 
Table 61.  Hypertension Condition 

  

NA Normal Prehypertension Stage 1 
Hypertension 

Stage 2 
Hypertension 

SBP=>120 or 
DBP =>90) 

SBP<120 
and , DBP 
<80) 

Hayes 5 24 29 25 17 71 24 
New Hayes 0 22 28 26 24 78 22 
Lionel Town 1 11 36 33 19 88 11 

Albion 4 12 45 26 13 84 12 
Ten Miles 12 26 34 23 5 62 26 
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Table 62.  Hypertension Condition: Global 
 C0DE_HYPER Total 

Hypertensive Normal 
Exposure Exposed Count 211 72 283 

% within Exposure 74,6% 25,4% 100,0% 
Non-Exposed Count 172 23 195 

% within Exposure 88,2% 11,8% 100,0% 
Total Count 383 95 478 

% within Exposure 80,1% 19,9% 100,0% 
 

Table 63. Hypertension Condition: Group 1 
 C0DE_HYPER Total 

Hypertensive Normal 
Exposure Exposed Count 149 46 195 

% within Exposure 76,4% 23,6% 100,0% 
Non-Exposed Count 88 11 99 

% within Exposure 88,9% 11,1% 100,0% 
Total Count 237 57 294 

% within Exposure 80,1% 80,6% 19,4% 
 

Table 64.   Hypertension Condition: Group 2 
 C0DE_HYPER Total 

Hypertensive Normal 
Exposure Exposed Count 62 26 88 

% within Exposure 70,5% 29,5% 100,0% 
Non-Exposed Count 84 12 96 

% within Exposure 87,5% 12,5% 100,0% 
Total Count 146 38 184 

% within Exposure 79,3% 20,7% 100,0% 
 
Table 65. Risk Estimate of Hypertension Condition 
 Global Group 1 Group 2 
Health 
Conditions 

OR 95% 
Confidence 
Interval 

Statistical
ly 
Significan
t 

OR 95% 
Confidence 
Interval 

Statistical
ly 
Significan
t 

OR 95% 
Confidence 
Interval 

Statistical
ly 
Significan
t   Lowe

r 
Uppe
r 

 Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

13.  
Hypertensi
on 

0.3
9 

0.24 0.65 Yes 0.4
1 

0.20 0.82 Yes 0.3
4 

0.16 0.73 Yes 

 
Figures No. 14, 15 and 16 present the location of hypertensive persons in Hayes, New Town and 
Ten Miles.  Again, they represent a group of higher risk of being affected by air pollution. 
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Figure 14.   Hypertensive Cases in Hayes, Clarendon 

 
 

Figure 15.  Hypertensive Cases in New Town, Clarendon 
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Figure 16.   Hypertensive Cases in Ten Miles, Saint Thomas 

 
 

4.4 Mental Health Conditions of the Interviewees in relation to Air Pollution 
The mental health conditions of the interviewee in relation to their experience of air pollution were 
assessed regarding: No effect in Mental Health, Increased irritation, Increased anxiety, Increased 
mood changes, Increased anger towards polluter, Causes feelings of insecurity, and Fear of 
sickness 

 
4.4.1 Mental Health 

Table 66 presents the number of persons by community that reported at least one mental 
health problem caused by air pollution or bad odours.  Globally, 151 persons (55.11 %) in 
the exposed communities reported at least one mental effect.  All of them were from the 
exposed communities.  In Group 1, 71.8% of the respondents reported at least one mental 
health effect, while in Group 2, 22.6 % reported this condition (Table 67). 

 
Table 66.  Effect in Mental Health by community 

  Yes No No Response 
Hayes 73 25 2 

New Town 57 26 17 
Lionel Town 0 100 0 

Albion 0 100 0 
Ten Miles 21 72 7 

 
Table 67.   Percentage of people with at least one mental health problem caused by air pollution 

 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
14.  Mental Health 55.11 0 71.8 0 22.6 0 
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4.4.2 Increased Irritation 
Table 68 presents the number of persons by community that reported increased irritation 
caused by air pollution.  Globally, 42 persons (15.3 %) in the exposed communities 
reported at least one mental effect.  All of them were from the exposed communities.  In 
Group 1, 22.1% of the respondents reported this mental health condition, while in Group 
2, 2.2 % reported this condition (Table 69). 
 

Table 68. Increased irritation caused by air pollution 
  Yes No No Response 

Hayes 23 75 2 

New Town 17 66 17 

Lionel Town 0 100 0 

Albion 0 100 0 

Ten Miles 2 91 7 
 

Table 69.  Percentage of people with an increased irritation problem caused by air pollution 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
15.  Increased irritation 15.3 0 22.1 0 2.2 0 

 
 

4.4.3 Increased Anxiety 
Table 70 presents the number of persons by community that reported increased anxiety 
caused by air pollution.  Globally, 46 persons (16.8 %) in the exposed communities 
reported this condition.  All of them were from the exposed communities.  In Group 1, 20.4 
% of the respondents reported this condition, while in Group 2, 9.7% reported this 
condition (Table 71). 

 
Table 70 Persons with Increased anxiety by community caused by air pollution 

  
Yes No No Response 

Hayes 23 75 2 

New Town 14 69 17 

Lionel Town 0 100 0 

Albion 0 100 0 

Ten Miles 9 84 7 
 

Table 71.   Percentage of people with an increased anxiety problem caused by air pollution 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
16.  Increased anxiety 16.8 0 20.4 0 9.7 0 

 
4.4.4 Increased Depression 

Table 72 presents the number of persons by community that reported increased 
depression caused by air pollution.  Globally, 9 persons (3.3 %) in the exposed 
communities reported this condition.  All of them were from the exposed communities.  In 
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Group 1, 5.0 % of the respondents reported this condition, while in Group 2, this condition 
was not reported in the exposed communities (Table 73). 

 
Table 72.  Persons with Increased depression by community caused by air pollution 

  Yes No No Response 
Hayes 4 94 2 
New Town 5 78 17 
Lionel Town 0 100 0 
Albion 0 100 0 
Ten Miles 0 93 7 

 
Table 73.  Percentage of people with an increased depression problem caused by air pollution 

 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
17.  Increased depression 3.3 0 5.0 0 0.0 0 

 
4.4.5 Increased Mood Changes 

Table 74 presents the number of persons by community that reported increased mood 
changes caused by air pollution.  Globally, 5 persons (1.8 %) in the exposed communities 
reported this condition.  All of them were from the exposed communities.  In Group 1, 2.8 
% of the respondents reported this condition, while in Group 2, this condition was not 
reported in the exposed communities (Table 75). 

 
Table 74.   Persons with Increased mood changes by community caused by air pollution  

  Yes No No Response 
Hayes 2 96 2 

New Town 3 80 17 

Lionel Town 0 100 0 

Albion 0 100 0 

Ten Miles 0 93 7 
 

Table 75.  Percentage of people with an increased mood changes problem caused by air pollution 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
18.  Increased mood changes 1.82 0 2.8 0 0.0 0 

 
4.4.6 Increased anger towards polluter 

Table 76 presents the number of persons by community that reported increased anger 
toward polluter caused by air pollution.  Globally, 25 persons (9.12 %) in the exposed 
communities reported this condition.  All of them were from the exposed communities.  In 
Group 1, 12.7 % of the respondents reported this condition, while in Group 2, 2.2 % 
reported this condition (Table 77). 
 
 
 
 



43 
 

Table 76.   Persons with Increased anger towards polluter by community caused by air pollution  
  Yes No No Response 
Hayes 14 84 2 
New Town 9 74 17 
Lionel Town 0 100 0 
Albion 0 100 0 
Ten Miles 2 91 7 

 
Table 77.  Percentage of people with an increased anger towards polluter caused by air pollution 

 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
19.  Increased anger towards 
polluter 

9.12 0 12.7 0 2.2 0 

 

4.4.7 Causes feelings of insecurity  
Table 78 presents the number of persons by community that reported increased feeling of 
insecurity caused by air pollution.  Globally, 18 persons (6.57 %) in the exposed 
communities reported this condition.  All of them were from the exposed communities.  In 
Group 1, 9.9 % of the respondents reported this condition, while in Group 2, this condition 
was not reported in the exposed community (Table 79). 

 
Table 78.  Persons with Increased feeling of insecurity  by community caused by air pollution  

  Yes No No Response 
Hayes 16 82 2 

New Town 2 81 17 

Lionel Town 0 100 0 

Albion 0 100 0 

Ten Miles 0 93 7 
 

Table 79.   Percentage of people with an increased feeling of insecurity caused by air pollution 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
20.  Causes insecurity 6.57 0 9.9 0 0 0 
       

 
4.4.8 Fear of sickness 

Table 80 presents the number of persons by community that reported fear of sickness 
caused by air pollution.  Globally, 110 persons (40.15 %) in the exposed communities 
reported this condition.  All of them were from the exposed communities.  In Group 1, 52.5 
% of the respondents reported this condition, while in Group 2, 16.1 % reported this 
condition (Table 81). 
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Table 80.  Persons with Increased fear of sickness by community caused by air pollution  

  Yes No No Response 

Hayes 53 45 2 

New Town 42 41 17 

Lionel Town 0 100 0 

Albion 0 100 0 

Ten Miles 15 78 7 
  

Table 81.  Percentage of people with an increased fear of sickness caused by air pollution 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
21.  Fear of sickness 40.15 0 52.5 0 16.1 0 

 

Figure 17  Increased Fear of Sickness in Hayes and New town, Clarendon 
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Figure 18  Increased Fear of Sickness in Ten Miles, Saint Thomas 

 
 

4.5 Health Conditions of Family Members 
Interviewees were asked to assess the health conditions of family members regarding 
Hypertension, Diabetes, High Cholesterol, Anaemia, Pre-eclampsia, Asthma, Eczema, and 
Sinusitis in order to get a better understanding of general health conditions in selected 
households. The following paragraphs present this information. 

 
4.5.1 Hypertension  

Table 82 presents the cases of hypertension in family members by community. Globally, 
200 persons reported to have hypertension, 124 in the exposed communities and 76 in 
the non-exposed communities (Table 83). In Group 1, 43.2 % of the exposed reported to 
have this condition (Table 84), while 38 % in Group 2 (Table 85).  The global calculated 
OR (OR) is 1.16, Group 1 calculated OR = 0.93 and Group 2, 1.36.  None of them is 
statistically significant (see Table 86).  
 

Table 82.  Cases of Hypertension in family members  by community 
  Yes No No Response 

Hayes 41 58 1 
New Town 45 55 0 

Lionel Town 45 55 0 
Albion 31 69 0 

Ten Miles 38 62 0 
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Table 83.  Cases of  Hypertension in family members: Global 
 Hypertension Total 

Yes No 
Exposure Exposed Count 124 175 299 

% within Exposure 41.5% 58.5% 100.0% 
Non-Exposed Count 76 124 200 

% within Exposure 38.0% 62.0% 100.0% 
 

Table 84.  Cases of  Hypertension in family members: Group 1 
 Hypertension Total 

Yes No 
Exposure Exposed Count 86 113 199 

% within Exposure 43,2% 56,8% 100,0% 
Non-Exposed Count 45 55 100 

% within Exposure 45,0% 55,0% 100,0% 
 

Table 85. Cases of  Hypertension in family members: Group 2 
 Hypertension Total 

Yes No 
Exposure Exposed Count 38 62 100 

% within Exposure 38,0% 62,0% 100,0% 
Non-Exposed Count 31 69 100 

% within Exposure 31,0% 69,0% 100,0% 
 
Table 86.  Risk Estimate of Hypertension in family members 
 Global Group 1 Group 2 
Health 
Conditions 

OR 95% C.I.  Statistical
ly 
Significan
t 

OR 95% C.I. Statistical
ly 
Significan
t 

OR 95% C.I. Statistical
ly 
Significan
t 

  Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

22.  
Hypertensi
on 

1.1
6 

0.80 1.67 No 0.9
3 

0.57 1.51 No 1.3
6 

0.76 2.45 No 

 
4.5.2 Diabetes 

Table 87 presents the cases of diabetes in family members by community. Globally, 74 
persons were reported to have diabetes, 46 in the exposed communities and 28  in the 
non-exposed communities (Table 88). In Group 1, 17.1 % of the exposed reported to have 
this condition (Table 89), while 12 % in Group 2 (Table 90).  The global calculated OR 
(OR) is 1.12, Group 1 calculated OR = 1.01 and Group 2, OR=1.10.  None of them is 
statistically significant (see Table 91).  

 
Table 87.   Cases of Diabetes in family members  by community  

  Yes No No Response 
Hayes 15 84 1 

New Town 19 81 0 
Lionel Town 17 83 0 

Albion 11 89 0 
Ten Miles 12 88 0 
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Table 88.  Cases of Diabetes in family members: Global  
 Diabetes Total 

Yes No 
Exposure Exposed Count 46 253 299 

% within Exposure 15.4% 84.6% 100.0% 
Non-Exposed Count 28 172 200 

% within Exposure 14.0% 86.0% 100.0% 
Total Count 74 425 499 

% within Exposure 14.8% 85.2% 100.0% 
 

Table 89. Cases of Diabetes in family members: Group 1 
 Diabetes Total 

Yes No 
Exposure Exposed Count 34 165 199 

% within Exposure 17,1% 82,9% 100,0% 
Non-Exposed Count 17 83 100 

% within Exposure 17,0% 83,0% 100,0% 
Total Count 51 248 299 

% within Exposure 17,1% 82,9% 100,0% 
 

Table 90.  Cases of Diabetes in family members: Group 2  
 Diabetes Total 

Yes No 
Exposure Exposed Count 12 88 100 

% within Exposure 12,0% 88,0% 100,0% 
Non-Exposed Count 11 89 100 

% within Exposure 11,0% 89,0% 100,0% 
Total Count 23 177 200 

% within Exposure 11,5% 88,5% 100,0% 
 

Table 91.   Risk Estimate of Diabetes in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
23.  
Diabetes 

1.1
2 

0.67 1.86 No 1.0
1 

0.53 1.91 No 1.1
0 

0.46 2.63 No 

 
4.5.3 High Cholesterol 

Table 92 presents the cases of high cholesterol in family members by community. 
Globally, 40 persons were reported to have high cholesterol, 26 in the exposed 
communities and 14 in the non-exposed communities (Table 93). In Group 1, 12.1 % of 
the exposed reported to have this condition (Table 94), while 2 % in Group 2 (Table 95).  
The global calculated OR (OR) is 1.27, Group 1 calculated OR = 1.82 and Group 2, 
OR=0.27.  None of them is statistically significant (Table 96). 
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Table 92. Cases of High Cholesterol in family members  by community  
  Yes No No Response 

Hayes 10 89 1 
New Town 14 86 0 

Lionel Town 7 93 0 
Albion 7 93 0 

Ten Miles 2 98 0 
 

Table 93.   Cases of  High Cholesterol in family members: Global 
 High Cholesterol Total 

Yes No 
Exposure Exposed Count 26 273 299 

% within Exposure 8.7% 91.3% 100.0% 
Non-Exposed Count 14 186 200 

% within Exposure 7.0% 93.0% 100.0% 
Total Count 40 459 499 

% within Exposure 8.0% 92.0% 100.0% 
 

Table 94. Cases of  High Cholesterol in family members: Group 1 
 High Cholesterol Total 

Yes No 
Exposure Exposed Count 24 175 199 

% within Exposure 12,1% 87,9% 100,0% 
Non-Exposed Count 7 93 100 

% within Exposure 7,0% 93,0% 100,0% 
Total Count 31 268 299 

% within Exposure 10,4% 89,6% 100,0% 
 

Table 95. Cases of  High Cholesterol in family members: Group 2 
 High Cholesterol Total 

Yes No 
Exposure Exposed Count 2 98 100 

% within Exposure 2,0% 98,0% 100,0% 
Non-Exposed Count 7 93 100 

% within Exposure 7,0% 93,0% 100,0% 
Total Count 9 191 200 

% within Exposure 4,5% 95,5% 100,0% 
 

Table 96.   Risk Estimate of High Cholesterol in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t   Lowe

r 
Uppe
r 

 Lowe
r 

Uppe
r 

 Lowe
r 

Uppe
r 

24.  High 
Cholester
ol 

1.2
7 

0.64 2.49 No 1.8
2 

0.76 4.39 No 0.2
7 

0.06 1.34 No 
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4.5.4 Anaemia 
Table 97 presents the cases of Anaemia in family members by community. Globally, 37 
persons were reported to have Anaemia, 25 in the exposed communities and 12 in the 
non-exposed communities (Table 98). In Group 1, 9.0 % of the exposed reported to have 
this condition (Table 99), while 7 % in Group 2 (Table 100).  The global calculated OR 
(OR) is 1.43, Group 1 calculated OR = 2.39 and Group 2, OR=0.87.  None of them is 
statistically significant (Table 101). 

 
Table 97.  Cases of Anaemia in family members  by community  

  Yes No No Response 
Hayes 5 94 1 

New Town 13 87 0 
Lionel Town 4 96 0 

Albion 8 92 0 
Ten Miles 7 93 0 

 
Table 98.  Cases of  Anaemia in family members: Global 

 Anaemia Total 
Yes No 

Exposure Exposed Count 25 274 299 
% within Exposure 8.4% 91.6% 100.0% 

Non-Exposed Count 12 188 200 
% within Exposure 6.0% 94.0% 100.0% 

Total Count 37 462 499 
% within Exposure 7.4% 92.6% 100.0% 

 
Table 99.  Cases of  Anaemia in family members: Group 1  

 Anaemia Total 
Yes No 

Exposure Exposed Count 18 181 199 
% within Exposure 9,0% 91,0% 100,0% 

Non-Exposed Count 4 96 100 
% within Exposure 4,0% 96,0% 100,0% 

Total Count 22 277 299 
% within Exposure 7,4% 92,6% 100,0% 

 
Table 100.  Cases of  Anaemia in family members: Group 2  

 Anaemia Total 
Yes No 

Exposure Exposed Count 7 93 100 
% within Exposure 7,0% 93,0% 100,0% 

Non-Exposed Count 8 92 100 
% within Exposure 8,0% 92,0% 100,0% 

Total Count 15 185 200 
% within Exposure 7,5% 92,5% 100,0% 
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Table 101.  Risk Estimate of Anaemia in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
25.  
Anaemia 

1.4
3 

0.70 2.92 No 2.3
9 

0.79 7.25 No 0.8
7 

0.30 2.49 No 

 

4.5.5 Pre-eclampsia 
Table 102 presents the cases of Pre-eclampsia in family members by community. 
Globally, 12 persons were reported to have Pre-eclampsia, 9 in the exposed communities 
and 3 in the non-exposed communities (Table 103). In Group 1, 4.0 % of the exposed 
reported to have this condition (Table 104), while 1 % in Group 2 (Table 105).  The global 
calculated OR (OR) is 2.03, Group 1 calculated OR = 2.05 and Group 2, OR=1.0.  None 
of them is statistically significant (Table 106). 

 
Table 102. Cases of Pre-eclampsia in family members  by community  

  Yes No No Response 
Hayes 5 94 1 

New Town 3 97 0 
Lionel Town 2 98 0 

Albion 1 99 0 
Ten Miles 1 99 0 

 
Table 103.  Cases of  Pre-eclampsia in family members: Global  

 Pre-eclampsia Total 
Yes No 

Exposure Exposed Count 9 290 299 
% within Exposure 3.0% 97.0% 100.0% 

Non-Exposed Count 3 197 200 
% within Exposure 1.5% 98.5% 100.0% 

Total Count 12 487 499 
% within Exposure 2.4% 97.6% 100.0% 

 
Table 104.  Cases of  Pre-eclampsia in family members: Group 1  

 Pre-eclampsia Total 
Yes No 

Exposure Exposed Count 8 191 199 
% within Exposure 4,0% 96,0% 100,0% 

Non-Exposed Count 2 98 100 
% within Exposure 2,0% 98,0% 100,0% 

Total Count 10 289 299 
% within Exposure 3,3% 96,7% 100,0% 
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Table 105.   Cases of  Pre-eclampsia in family members: Group 2  
 Pre-eclampsia Total 

Yes No 
Exposure Exposed Count 1 99 100 

% within Exposure 1,0% 99,0% 100,0% 
Non-Exposed Count 1 99 100 

% within Exposure 1,0% 99,0% 100,0% 
Total Count 2 198 200 

% within Exposure 1,0% 99,0% 100,0% 
 
Table 106. Risk Estimate of Pre-eclampsia in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
26.  Pre-
eclampsi
a 

2.0
3 

0.55 7.62 No 2.0
5 

0.43 9.85 No 1.0
0 

0.06 15.77 No 

 
4.5.6 Asthma  

Table 107 presents the cases of Asthma in family members by community. Globally, 79 
persons were reported to have Asthma, 57 in the exposed communities and 22 in the non-
exposed communities (Table 108). In Group 1, 16.1 % of the exposed reported to have 
this condition (Table 109), while 25 % in Group 2 (Table 110).  The global calculated OR 
(OR) is 1.91, and Group 2, OR=3.0. Both of them are statistically significant.  The OR in 
Group 1 was 1.41 but it is not statistically significant (Table 111). 

 
Table 107. Cases of Asthma in family members  by community  

  Yes No No Response 
Hayes 14 85 1 
New Town 18 82 0 
Lionel Town 12 88 0 
Albion 10 90 0 
Ten Miles 25 75 0 

 
Table 108.  Cases of  Asthma in family members: Global  

 Asthma Total 
Yes No 

Exposure Exposed Count 57 242 299 
% within Exposure 19.1% 80.9% 100.0% 

Non-Exposed Count 22 178 200 
% within Exposure 11.0% 89.0% 100.0% 

Total Count 79 420 499 
% within Exposure 15.8% 84.2% 100.0% 
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Table 109.  Cases of  Asthma in family members: Group 1 
 Asthma Total 

Yes No 
Exposure Exposed Count 32 167 199 

% within Exposure 16,1% 83,9% 100,0% 
Non-Exposed Count 12 88 100 

% within Exposure 12,0% 88,0% 100,0% 
Total Count 44 255 299 

% within Exposure 14,7% 85,3% 100,0% 
 

Table 110.  Cases of  Asthma in family members: Group 2 
 Asthma Total 

Yes No 
Exposure Exposed Count 25 75 100 

% within Exposure 25,0% 75,0% 100,0% 
Non-Exposed Count 10 90 100 

% within Exposure 10,0% 90,0% 100,0% 
Total Count 35 165 200 

% within Exposure 17,5% 82,5% 100,0% 
 

Table 111. Risk Estimate of Asthma in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
27.  
Asthma 

1.9
1 

1.12 3.23 Yes 1.4
1 

0.69 2.86 No 3.0
0 

1.36 6.64 Yes 

 
4.5.7 Eczema  

Table 112 presents the cases of Eczema in family members by community. Globally, 79 
persons were reported to have Eczema, 23 in the exposed communities and 19 in the 
non-exposed communities (Table 113). In Group 1, 7.0 % of the exposed reported to have 
this condition (Table 114), while 5 % in Group 2 (Table 115).  The global calculated OR 
(OR) is 3.31, and Group 2, no cases were found in the  non-Exposed. Both of them are 
statistically significant.  The OR in Group 1 was 1.81 but it is not statistically significant 
(Table 116). 

 
Table 112.   Cases of Eczema in family members  by community  

  Yes No No Response 
Hayes 1 99 0 

New Town 13 87 0 
Lionel Town 4 96 0 

Albion 0 100 0 
Ten Miles 5 95 0 
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Table 113.  Cases of  Eczema in family members: Global 
 Eczema Total 

Yes No 
Exposure Exposed Count 19 281 300 

% within Exposure 6.3% 93.7% 100.0% 
Non-Exposed Count 4 196 200 

% within Exposure 2.0% 98.0% 100.0% 
Total Count 23 477 500 

% within Exposure 4.6% 95.4% 100.0% 
 

Table 114.  Cases of  Eczema in family members: Group 1  
 Eczema Total 

Yes No 
Exposure Exposed Count 14 186 200 

% within Exposure 7,0% 93,0% 100,0% 
Non-Exposed Count 4 96 100 

% within Exposure 4,0% 96,0% 100,0% 
Total Count 18 282 300 

% within Exposure 6,0% 94,0% 100,0% 
 

Table 115.  Cases of  Eczema in family members: Group 2  
 Eczema Total 

Yes No 
Exposure Exposed Count 5 95 100 

% within Exposure 5,0% 95,0% 100,0% 
Non-Exposed Count 0 100 100 

% within Exposure 0,0% 100,0% 100,0% 
Total Count 5 195 200 

% within Exposure 2,5% 97,5% 100,0% 
 

Table 116.  Risk Estimate of Eczema in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significant 

OR 95% C.I. Statisticall
y 
Significant 

O
R 

95% C.I. Statisticall
y 
Significant 

  Lower Uppe
r 

 Lower Uppe
r 

 Lower Uppe
r 

28.  
Eczema 

3.3
1 

1.11 9.89 Yes 1.8
1 

0.58 5.64 No No Cases in 
Non-Exposed.  

5.0 % in 
Exposed 

Yes 

 
4.5.8 Sinusitis 

Table 117 presents the cases of Sinusitis in family members by community. Globally, 11 
persons were reported to have Sinusitis, 9 in the exposed communities and 2 in the non-
exposed communities (Table 118). In Group 1, 3.5 % of the exposed reported to have this 
condition (Table 119), while 2 % in Group 2 (Table 120).  The global calculated OR (OR) 
is 3.06, Group 1 calculated OR = 3.59 and Group 2, OR=2.02.  None of them is statistically 
significant (Table 121). 
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Table 117.  Cases of Sinusitis in family members  by community  
  Yes No No Response 

Hayes 3 97 0 
New Town 4 96 0 

Lionel Town 1 99 0 
Albion 1 99 0 

Ten Miles 2 98 0 
  

Table 118.   Cases of  Sinusitis in family members: Global  
 Sinusitis Total 

Yes No 
Exposure Exposed Count 9 291 300 

% within Exposure 3.0% 97.0% 100.0% 
Non-Exposed Count 2 198 200 

% within Exposure 1.0% 99.0% 100.0% 
Total Count 11 489 500 

% within Exposure 2.2% 97.8% 100.0% 
 

Table 119.  Cases of  Sinusitis in family members: Group 1  
 Sinusitis Total 

Yes No 
Exposure Exposed Count 7 193 200 

% within Exposure 3,5% 96,5% 100,0% 
Non-Exposed Count 1 99 100 

% within Exposure 1,0% 99,0% 100,0% 
Total Count 8 292 300 

% within Exposure 2,7% 97,3% 100,0% 
 

Table 120.   Cases of  Sinusitis in family members: Group 2  
 Sinusitis Total 

Yes No 
Exposure Exposed Count 2 98 100 

% within Exposure 2,0% 98,0% 100,0% 
Non-Exposed Count 1 99 100 

% within Exposure 1,0% 99,0% 100,0% 
Total Count 3 197 200 

% within Exposure 1,5% 98,5% 100,0% 
 

Table 121.   Risk Estimate of Sinusitis in family members 
 Global Group 1 Group 2 
Health 
Condition
s 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t 

OR 95% C.I. Statisticall
y 
Significan
t   Lower Uppe

r 
 Lower Uppe

r 
 Lower Uppe

r 
29.  
Sinusitis 

3.0
6 

.66 14.32 No 3.5
9 

0.44 29.60 No 2.0
2 

0.18 22.65 No 
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4.6 Environmental Conditions 
The environmental conditions were assessed regarding: air quality, experience of offensive 
odour, outdoor dust.  The following paragraphs discuss these issues.  In addition, the results 
of JAMALCO’s air quality monitoring data submitted to the National Environment and 
Planning Agency (NEPA) for the reporting period June 2013 to October 2014 and the 
Environmental Monitoring Report 1 on Quarrying and Mineral Processing Operations at the 
Halbersadt Quarry, St. Andrew, Jamaica dated October 2014 were examined. 

 
4.6.1 Air quality rating by communities 

Table 122 shows how the air quality was rated by community members.  Globally, 168 
persons (56 %) in the exposed communities consider the air quality unacceptable 
compared with 2 persons (1.00%) in the non-exposed communities (Table 123). In Group 
1, 64.7% of the respondents in the exposed communities reported unacceptable air quality 
conditions, while 40.0% in Group 2 (Table 124). 

 
Table 122.  Rate the air quality 

  Acceptable Unacceptable Fair No Response 
Hayes 0 69 29 2 

New Town 1 59 40 0 
Lionel 
Town 

34 1 65 0 

Albion 57 1 42 0 
Ten Miles 3 40 57 0 

 
Table 123.   Percentage of persons experiencing unacceptable air quality:  from exposed and non-

exposed communities 

  
Acceptable 

% 
Unacceptable 

% 
Fair 
%   

Exposed 4                1.34  168              56.38  126       42.28  298 
Non 
Exposed 91              45.50  2                1.00  107       53.50  200 
  95              19.08  170              34.14  233       46.79  498 

 
Table 124.  Percentage of persons experiencing unacceptable air quality: Global, Group 1 and Group 2 
 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
30.  Unacceptable air quality 
rating  

56.38 1 64.7 1.0 40.0 1.0 

 
4.6.2 Experience of offensive odour 

Table 125 shows the number of respondents by community that reported experiencing 
offensive odours in different periods of time.  From this table it can be observed that Hayes 
and New Town are the communities with the most complaints. Globally, 89 persons (40 
%) in the exposed communities consider the offensive odours unacceptable compared 
with 1 persons (0.5 %) in the non-exposed communities (Table 126). In Group 1, 98.9 % 
of the complainers are concentrated.  While in Group 2 respondents did not have a 
complaint about this condition (Table 127).  Also Figure 19 shows the location of 
respondents that reported experiencing offensive odours in Hayes Community.  
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Table 125.   Do you experience an offensive odour 

  
Yes: 
Daily 

Yes: 1-3 
times/wk 

Yes: 4-6 
times/wk 

Yes: < once/ 
month 

Yes: > once/ 
month 

No No Response 

Hayes 27 31 3 14 22 2 1 
New 
Town 

15 11 1 11 27 32 3 

Lionel 
Town 

1 0 0 0 0 99 0 

Albion 0 0 0 0 1 99 0 
Ten 

Miles 
0 0 0 0 0 96 4 

 
Table 126. Percentage of frequency of persons experiencing an offensive odour in exposed and non-

exposed communities 
 1 to 7 times per 

week 
No  % Exposure 

Exposed 88 130 218.00   40.37  
Non-exposed 1 198    199.00  0.50  

 89 328    417.00  21.34  
 
Table 127. Percentage of persons experiencing offensive odours: Global, Group 1 and Group 2 

 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
31.  Experience of offensive 
odour 

40.37 0.5 98.9 1.0 0 0 

 
Figure 19. Offensive Odour frequency (Dark red= Daily;  Red = 4-6 times/week, 
orange+ 2 – 4 times/week) 
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4.6.3 Outdoor Dust 
Table 128 shows the number of respondents by community that reported outdoor dust.  
From this table it can be observed that Ten Miles community is the one with the most 
complaints. Globally, 156 persons (55 %) in the exposed communities consider reported 
outdoor dust compared with 0 persons (0 %) in the non-exposed communities (Table 129). 
In Group 1, 40 % of the respondents complained about this condition, while in Group 2 
83% of the respondents complained about this condition (Table 130) 

 
Table 128.  Number of persons by community who experience  Outdoor dust  

  Yes No No Response 
Hayes 44 53 3 

New Town 29 56 15 
Lionel Town 0 100 0 

Albion 0 100 0 
Ten Miles 83 17 0 

 
Outdoor dust only 

Table 129.  Percentage of persons experiencing outdoor dust in exposed and non-exposed 
communities 
  Yes No     
Exposed 156 126 282              55.32  
Non Exposed 0 200 200 0 
  156 326     

 
Table 130.  Percentage of persons experiencing  outdoor dust: Global, Group 1 and Group 2 

 Global Group 1 Group 2 
 Exposed Non-

Exposed 
Exposed Non-

Exposed 
Exposed Non-

Exposed 
32.  Experience of outdoor 
dust 

55.32 0 40.1 0 83.0 0 
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5 INFORMATION ON AIR POLLUTION FROM MINING AND QUARRYING 
OPERATIONS 

 
5.1 JAMALCO Air Quality 

JAMALCO monitors PM10 in 15 different sites near to its Hayes plant.  Six of them are located 
in the surrounding towns of Hayes and New Town.  Figure 20 presents the locations of the 
air quality monitoring stations.  
 
Table 131 presents the annual level of pollution regarding PM10.  A comparison with the 
Jamaican Ambient Air Quality Standard (the monitoring station at Cornpiece exceeded the 
national standard (50 μg/m3).  However, if the annual results are compared with WHO 
guidelines (20 μg/m3) it is possible to conclude that in 2013 75% of the monitoring stations 
did not meet the WHO Guideline and in 2014, 100% of the monitoring stations did not meet 
the WHO Guidelines.  Graphic 3 presents in a pictorial way the annual results of the air quality 
monitoring in the different monitoring stations. 
 

Table131.  Annual PM10 Results of JAMALCO Air Pollution monitoring stations nearby the exposed 
Hayes and New Town 

Year 2013 2014 
New Bowens 35 37 
Cornpiece 46 52 
RSA 17 35 
RSA 1  40 
RSA 2  35 

 
 

Graphic 3.   Comparison of Annual PM10 concentration in (μg/m3) in 
monitoring stations at exposed communities of Hayes and New Town with 

Jamaican Ambient Air Quality Standard and WHO Guidelines 

 



 
 

Figure 20 JAMALCO Air Monitoring stations in Hayes 

 
 

5.2 Halbersadt Quarry 
Caribbean Cement Company Limited (CCCL) is one of the several enterprises that conduct 
mining and mineral processing operations in the vicinity of Ten Miles (Figure 21).  CCCL 
operations are conducted at Halberstadt, St. Andrew, Jamaica. The information utilized in this 
evaluation comes from the report "Environmental Monitoring Report 1: Quarrying and Mineral 
Processing Operations at The Halbersadt Quarry, St. Andrew, Jamaica” (Appendix 5).  This 
document outlines the first monitoring exercise that was conducted during the quarrying 
operations at Halberstadt Quarry, St. Andrew, Jamaica. This monitoring exercise was 
conducted from July to October 2014 and is the first quarterly report.  Results of the monitoring 
are presented in Table 132 and Graphic 4.  The location of the monitoring stations is presented 
in Figure 22. 
 
In comparison with the Jamaican Ambient Air Quality Standard, both monitoring stations do 
not exceed the national standard (150 μg/m3).  However, if the annual results are compared 
with WHO guidelines (50 μg/m3) it is possible to conclude that 47% of the samples in the 
residential community monitoring station do not meet the  WHO Guideline and in 2014, 23% 
in the Bito School.  

 
 
 
 
 
 
 



 
 

Table 132.   Detailed individual PM10 particulate data for each month1 
Location Date Results 

(μg/m3) 
NEPA STD 

(μg/m3) 
WHO Guideline 

(μg/m3) 
Residential Community 07/22/14 136.67 150 50 
Bito School 07/22/14 93.81 150 50 
Residential Community 07/28/14 137.74 150 50 
Bito School 07/28/14 126.65 150 50 
Residential Community 08/03/14 59.41 150 50 
Bito School 08/03/14 48.48 150 50 
Residential Community 08/09/14 87.15 150 50 
Bito School 08/09/14 27.96 150 50 
Residential Community 08/15/14 118.22 150 50 
Bito School 08/15/14 96.79 150 50 
Residential Community 08/21/14 47.43 150 50 
Bito School 08/21/14 26.18 150 50 
Residential Community 08/27/14 30.09 150 50 
Bito School 08/27/14 39.00 150 50 
Residential Community 09/02/14 56.01 150 50 
Bito School 09/02/14 44.30 150 50 
Residential Community 09/08/14 24.79 150 50 
Bito School 09/08/14 17.51 150 50 
Residential Community 09/14/14 85.45 150 50 
Bito School 09/14/14 38.99 150 50 
Residential Community 09/20/14 39.87 150 50 
Bito School 09/20/14 28.35 150 50 
Residential Community 09/26/14 33.08 150 50 
Bito School 09/26/14 13.60 150 50 
Residential Community 10/02/14 22.39 150 50 
Bito School 10/02/14 17.99 150 50 
Residential Community 10/08/14 140.75 150 50 
Bito School 10/08/14 57.29 150 50 
Residential Community 10/14/14 95.04 150 50 
Bito School 10/14/14 30.30 150 50 
Residential Community 10/20/14 24.70 150 50 
Bito School 10/20/14 8.93 150 50 
Residential Community 10/26/14 30.66 150 50 
Bito School 10/26/14 24.52 150 50 

 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           
1 "Environmental Monitoring Report 1: Quarrying and Mineral Processing Operations at The Halbersadt Quarry, St. 
Andrew, Jamaica”.  Submitted to NEPA by CL Environmental Consultants 



 
 

Graphic 4.  Results of Air Pollution Monitoring at Halbersadt Quarry  
(July – October 2014) 

 
 
 
Figure 21. Location of The Halbersadt Quarry, St. Andrew, Jamaica 

 
 
 
 
 
 



 
 

Figure 22.  Location of monitoring stations 

 
 
 

6 DISCUSSION 
 This is the first time that an exercise involving interviews and health measurements of residents 
in mining and quarrying communities and non-exposed communities has been done in Jamaica. 
The limited time and budget prevented us from conducting a deeper study and analysis in areas 
such as life style, (nutrition, physical exercise, access to exercise, drinking habits, etc.), 
determinants of health, etc.  The questionnaire had 61 questions (Annex 2), but some of them 
had several sub-questions.  The application of the questionnaire took between 20 to 40 minutes 
per person.  Some of the questions in the survey were found to be irrelevant and if further study 
is contemplated, they should be substituted with others, such drinking habits, nutritional intake, 
physical activity.  Those questions may help us in finding the answers to the contradictions found 
regarding lower BMI and lower hypertension in exposed communities than in non-exposed ones. 
 
The limited time also affected a better application of the Kish Methodology where if a member of 
the household is not present, the survey is not applied and the surveyor needs to return when the 
person is present at home.  To solve that, it was decided to apply the survey during the weekend 
when most of the members of the family were present.  In some cases the Kish Methodology was 
applied to those present at the moment of the interview. 
 
The information collected shows a picture of the health conditions in mining and quarrying 
communities and how people feel about air pollution in their communities. 
 
It is surprising that hypertension and Pre-hypertension is present in 80.1% of the population 
interviewed, 36% pre-hypertensive and 44.1hypertensive. 
 
The Jamaica Healthy life style Survey 2007 and 2008 (JHLS-2), based on a sample of 2848 
persons age 15-74 years old, has shown the following conditions among the interviewed: 
hypertension 25%, prehypertension 35%. Our findings are higher than those found in JHLS2.  
 
The JHLS-2 study found that 27% were overweight and 25% were obese.  In our study we found 
that 35.8% were overweight and 21.2 % were obese. 
 



 
 

The results from both studies are different, but we believe that our results are more accurate, 
because 500 persons were studied in a small population size. 
 
Overweight and obesity increase the risk of a negative impact from air pollution.  Researchers 
have found that overall, overweight and obese adults breathe in 7-50% more air every day, 
compared with adults of normal weight, while overweight and obese children breathe in 10-24% 
more air each day than children of normal weight.  This should be taken into consideration when 
the impact of air pollution is being evaluated or when air quality standards are being prepared. 
 
Air pollution affects health. Older people may be more vulnerable to poor air quality because of 
weaker lungs, heart and defense systems, or undiagnosed respiratory or cardiovascular health 
conditions. Poor air quality makes it harder for people to breathe and can make the symptoms of 
existing health conditions worse. For example, in extreme cases, poor air quality can trigger heart 
attacks. 
 
Seniors who are most at risk are those with existing respiratory illnesses (e.g. asthma, bronchitis) 
and cardiovascular (heart) conditions. People with diabetes are also more sensitive to poor air 
quality because they are more likely to have a cardiovascular disease.  Figures 23 and 24 present 
the location of Senior Citizens in Hayes and New Town. 
 

Figure 23. Location of Senior Citizens interviewed in Hayes 

 
 
 
 
 
 
 
 



 
 

Figure 24. Location of Senior Citizens interviewed in New Town 

 
 
If an individual has a heart condition or coronary artery disease, air pollution may cause swollen 
ankles and feet, fluttering in the chest, shortness of breath, light-headedness, or increased chest 
or arm pain. 
 
The new evidence on air pollution and its impact on health indicates the need to update the 
Jamaican National Air Quality Standards.  The Jamaican standards are not stringent enough to 
protect health. They should be updated to reflect the actual health status of the Jamaican 
population and the risk imposed by air pollutants on obesity, hypertension, cholesterol, anaemia, 
etc.  They should be as stringent as WHO guidelines.   
 
The reason for proposing for updating the National Standards to be similar to the WHO guidelines 
is based in the Human Right to Health for Jamaicans and the Convention on the Rights of the 
Child, mainly Principles 2 and 4. 
 
The human right to health means that everyone has the right to the highest attainable standard 
of physical and mental health, which includes access to all medical services, sanitation, adequate 
food, decent housing, healthy working conditions, and a clean environment. 
 
Principle 2 states “The child shall enjoy special protection, and shall be given opportunities and 
facilities, by law and by other means, to enable him to develop physically, mentally, morally, 
spiritually and socially in a healthy and normal manner and in conditions of freedom and dignity. 
In the enactment of laws for this purpose, the best interests of the child shall be the paramount 
consideration.” 
 
Principle 4 states “The child shall enjoy the benefits of social security. He shall be entitled to grow 
and develop in health; to this end, special care and protection shall be provided both to him and 
to his mother, including adequate pre-natal and post-natal care. The child shall have the right to 
adequate nutrition, housing, recreation and medical services.” 
 
This study has found that of the 34 health conditions studied, 32 presented ORs greater than 1, 
ranging from 1.12 to 12.49.  However, only 13 ORs are statistically significant. 
 
The results of this health survey show:  



 
 

• Mining and quarrying operations are having an adverse impact on the physical health of 
residents in the exposed communities. 

• Mining and quarrying operations are having an adverse impact on the mental health of 
residents in the exposed communities. 

• Family members of interviewees also show some health effects. 
• Community members in exposed communities are experiencing air pollution in terms of 

dust and odours in their living environment. 
• Jamaica is a signatory of several International conventions and treaties, which impact on 

human health, environment and child development.  Among them are the human right to 
health, the human right to a safe, clean, healthy and sustainable environment and 
Convention on the Rights of the Child, mainly Principles 2 and 4.  None of those are being 
met in the exposed communities under study.   

• There is a pressing need to update the Jamaican Ambient Air Quality Standards based on 
principles of public health protection.   

Many children live close to the mining and quarrying operations.  Figures 25 and 26 present the 
location of children living with the respondents. Children are disproportionately affected by air 
pollution. This study further concludes that mining and quarrying as currently practiced in Jamaica 
breaches the above stated UN human and child rights.   
 

Figure 25.   Location of Children living with respondents in Ten Miles 
Community 

 
 
 
 
 
 



 
 

Figure 26.   Location of Children living with respondents in Ten Miles 
Community 
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Annex 1: Kish Method 



 
 

Introduction 

The Kish Method is a technique that allows for the random selection of one individual from a 
household. The Kish Method can be used for selection within households regardless of the 
sampling method used to select the households. 

 To select a person randomly from the household using this approach, the Kish grid 
methodology may be applied. This grid is a table of numbers, named after the statistician who 
invented it. The first step in the Kish grid selection method is to find out how many people living 
in the household are eligible to be interviewed, including people who reside there, but are not 
there when you visit.  

The table below provides detailed directions on how to implement the Kish Method in each 
household.  

 

 



 
 

 



 
 

Annex 2: Questionnaire Applied 

  



 
 

Jamaica Environmental Trust 

Health Survey 

Purpose:  “To evaluate the effects of Quarrying and Mining on the communities of Hayes/New 
Town and Ten miles Bull Bay in Clarendon and Kingston. 

 
 
 
Respondent # _______________      
 
Coordinates: Latitude_____________    Longitude________________ 
                
Age Group 
0-5     years         
6-9     years 
10-19 years 
20-29 years     
30-39 years        
40-49 years 
50-59 years 
60 &   over 
 
Height  ___________      Weight_____________   Body  Mass Index __________ 
 
Waist Circumference_____________                       Blood Pressure ____________ 
 
 
 Sex:   (    )  Male        (    ) female 
 
Marital Status: Single (    )      Married (    )     Divorce (    )    Separated  (    )   Common law (    
) 
 
Highest Grade/Level of education:    ___________________   
 
 Employment Status: __________________________ 
 
Number of people in household (including respondent) ___________________  
 
Are you the head of household?     Yes (    )                     No (    )                      
 
 
 
 
 
 
 
 
 
 



 
 

 
 
Age  and Gender of each person in household 
 
Age  Gender Age  Gender 
    
    
    
    
    
    
    

  
 
 
 
 
 
 
 
 

   

   1. How many years have you lived in this community? 

1-10 yrs           11-20 yrs            21-30yrs          31-40yrs        41-50yrs        51-60yrs         

 61-70yrs         71-80yrs      

     2. Have you changed your place of residency in the last 12 months? 

               Yes                                        No 

              If yes, where _____________________________________________ 

     3.  Are you presently employed?    Yes            No 

             If yes, what type of industry?    ___________________ 

    4. Are there any Industrial facilities within 1/2mile of your house?    Yes                    No 

If yes, what type of industry?   Mining                          Quarrying    

     5.    Have you worked in these industries? 

               Yes                                     No 

     6.    How long have you worked in these facilities? 

            Less than 1 month            2-12 months         1-10 years             11-20 years         21-30 
years  

    7.   Have you changed your work place in the last 12 months? 



 
 

          Yes                        No 

          If yes, change to what ________________________ 

   8.    Do you smoke? 

           Yes                           No 

   9.   What do you smoke? 

         Cigarette             Marijuana             Cigarette& Marijuana              Other         

   10. Does anyone else smoke in the family? 

          Yes                  No 

 11.  Amount of smoking instrument per day smoked 

      Cigarette        1                          2-4            4-6          6-8            1pack  

       Marijuana     1                          2-4            4-6           6-8             9-10   

       Cigarette& Marijuana             2+7          5+7          7+10           9+ 15 

 12.  Where do you seek access to health care? 

      Private Dr                  Health centre                            Public hospital    

13.  How much visits per year you make? 

       1 time                   2-4 times               5 times             6- 10times          Over 10 times  

14.  Do you have Eczema conditions?  

        Yes                                No                            Never  

15. Was Eczema diagnosed by a doctor? 

         Yes                                 No 

16.  Do you have Hives/Rashes? 

         Yes                                   No  

 17. Was hive/rash diagnosed by a doctor? 

        Yes                                    No 

18. Have you ever had Allergic Conjunctivitis? 

       Yes, during the last 12 months             Yes, but earlier                                 No          

19. Was conjunctivitis diagnosed by a doctor? 

        Yes                                     No 

20. Have you had Hay fever/Allergic Rhinitis? 



 
 

       Yes                                      No 

21. Was hay/fever diagnosed by a doctor? 

        Yes                                     No  

22.  Have you ever have Silicosis? 

        Yes, during the last 12 months             Yes, but earlier                        No      

23. Was Silicosis diagnosed by a doctor? 

        Yes                                 No 

24. Do you have episodes of Wheezing? 

       Yes, during the last 12 months                Yes, but earlier                      No  

25. How frequent do you wheeze? 

       Daily              1-3 times/wk                    4-5 times/wk               6-8 times/wk 

26. Do you have episodes of wheezing during the flu/cold? 

       Yes                              No  

27.  How often does wheezing occur with flu/cold? 

        1-5 times                6-11                 12-16                17-21 times            over 21 times   

28. Have you had Flu or Respiratory infections in the last 12 months? 

       If yes, how many ___________                        No  

 29. How often do family members get it? 

       1 time/month               2-6 times /month                7-10times/month          over 
12times/month   

30. Have you been diagnosed by a doctor with Asthma? 

        Yes, during the last 12 months               Yes, but earlier                         No  

31. Have any other family member been diagnosed with Asthma? 

       Yes                     No 

32. Have you had, in the last 4 weeks any of the following? 

        Headache   Yes           No                 Eye Symptoms   Yes            No           Nose 
Symptoms   Yes          No  

         Cough   Yes          No                        Shortness of Breath     Yes                     No  

33. Have you had, in the last 12 weeks any of the following? 



 
 

        Headache   Yes         No                      Eye Symptoms   Yes          No          Nose 
Symptoms   Yes       No  

        Cough    Yes              No                      Shortness of Breath   Yes           No  

34.  Have there been any changes in the symptoms in the last 12 months? 

         Yes                        No  

35. Have you had any skin irritations in the last month? 

      Yes                       No 

36. How would you rate the air quality in your surrounding? 

       Acceptable                      Unacceptable                          Fair  

37. Do you experience offensive odour in the outside air? 

       If yes, how often     Daily                       1-3 times/wk                            4-6times/wk        

       Less than once per month                     More than once per month                        No                 

38. Frequency of the odour being carried from outdoor to indoor 

       Daily                 1-3 times/wk                4-6 times/wk                        4-6 times/wk      

       Over 7 times/wk   

39. Is there a particular time the odour occurs? 

        Early morning                                           mid- morning                                All Day                        

       Early morning and night                                Night  

40. How often do you have to change your plans to go out due to odour in the past 12 months? 

       1-3 times/wk                4-6 times/wk                     7-10 times/wk                             Never  

41. Factors that reduce the enjoyment of living in the community? 

        Outdoor noise, outdoor dust and odour            Outdoor Dust                        Outdoor odour 

42. How does the odour affect your mood? 

       No odour in Residence         No effect            Increase irritation                   Increase anxiety  

        Increase restlessness                  Increase depression             Increase mood change   

        Increase anger towards polluter                 Cause insecurity                  Fear of sickness  

43. Have you noticed any changes in the air quality around your home in the last 12 months? 

       Don’t know               Improved remarkably              Improved moderately         Improved little    



 
 

       No change           worsened a little         worsened moderately              worsened 
remarkably  

44. Can you identify the month with the most noticeable change in odour ? 

       If Yes, which month ________________        No      

45.  Does the outdoor odour cause any of these symptoms? 

        Headache           Eye ache        Nose symptoms        cough        shortness of breath      

         Nausea         heart conditions           tiredness            weakness            dizziness    

        Other symptoms, please state___________________ 

46.  Do you think the outdoor odour increase the symptoms of your chronic diseases? 

        Yes                                        No 

47. What symptoms and other disease do you suffer from? 

        Eye symptoms                               Allergic Rhinitis                    Asthma symptoms 

        Other lungs symptoms                heart conditions                   

48. Have any other family member been diagnosed with the following? 

       CONDITIONS GENDER CLASS 

Hypertension M  F  

Diabetes M   F  

Cancer (where) M  F  

High Cholesterol M  F  

Anaemia M  F  

Lower birth weight M  F  

Pre-eclampsia M  F  

Mental retardation M   F  

Asthma M   F  

Other….. M   F  

   

   

 

 If yes, how long _______________________ 



 
 

key 
0-5     yrs      1 
6-9     yrs      2 
10-19 yrs   3 
20-29 yrs   4 
30-39 yrs             5 
40-49 yrs     6 
50-59 yrs      7 
60- &   above      8 
 
 

  Date: ___________________________ 

  Name of Interviewer: __________________________________ 

 

1. Akintoye, E., et al., Association between fine particulate matter exposure and subclinical 
atherosclerosis: A meta-analysis. Eur J Prev Cardiol, 2015. 

2. Perez, L., et al., Air pollution and atherosclerosis: a cross-sectional analysis of four 
European cohort studies in the ESCAPE study. Environ Health Perspect, 2015. 123(6): 
p. 597-605. 

 

 

 


	EXECUTIVE SUMMARY
	1. INTRODUCTION AND JUSTIFICATION
	Outdoor air pollution-caused deaths – breakdown by disease [1]:

	2. METHODOLOGY
	3. DEFINITIONS
	4. RESULTS
	4.1 Introduction
	4.2 Demographic Conditions
	4.3 Health Conditions of the Interviewees
	4.4 Mental Health Conditions of the Interviewees in relation to Air Pollution
	4.5 Health Conditions of Family Members
	Interviewees were asked to assess the health conditions of family members regarding Hypertension, Diabetes, High Cholesterol, Anaemia, Pre-eclampsia, Asthma, Eczema, and Sinusitis in order to get a better understanding of general health conditions in ...

	4.6 Environmental Conditions
	The environmental conditions were assessed regarding: air quality, experience of offensive odour, outdoor dust.  The following paragraphs discuss these issues.  In addition, the results of JAMALCO’s air quality monitoring data submitted to the Nationa...
	5 INFORMATION ON AIR POLLUTION FROM MINING AND QUARRYING OPERATIONS
	6 DISCUSSION
	REFERENCES
	4. Hathout EH1, Beeson WL, Nahab F, Rabadi A, Thomas W, Mace JW. Role of exposure to air pollutants in the development of type 1 diabetes before and after 5 yr of age. Pediatr Diabetes. 2002 Dec;3(4):184-8.
	5. Hathout EH1, Beeson WL, Ischander M, Rao R, Mace JW. Air pollution and type 1 diabetes in children. Pediatr Diabetes. 2006 Apr;7(2):81-7.
	6. González R N1, Torres-Avilés F, Carrasco P E, Salas P F, Pérez B F.  Association of the incidence of type 1 diabetes mellitus with environmental factors in Chile during the period 2000-2007. Rev Med Chil. 2013 May;141(5):595-601. doi: 10.4067/S0034...
	7. Brook RD1, Urch B, Dvonch JT, Bard RL, Speck M, Keeler G, Morishita M, Marsik FJ, Kamal AS, Kaciroti N, Harkema J, Corey P, Silverman F, Gold DR, Wellenius G, Mittleman MA, Rajagopalan S, Brook JR. Insights into the mechanisms and mediators of the ...
	8. Guang-Hui Dong, Zhengmin (Min) Qian, Pamela K. Xaverius, Edwin Trevathan, Salwa Maalouf, Jamaal Parker, Laiji Yang, Miao-Miao Liu, Da Wang, Wan-Hui Ren, Wenjun Ma, Jing Wang, Alan Zelicoff, Qiang Fu, Maayan Simckes.   Association between Long-Term ...
	10. Coogan PF1, White LF, Jerrett M, Brook RD, Su JG, Seto E, Burnett R, Palmer JR, Rosenberg L. Air pollution and incidence of hypertension and diabetes mellitus in black women living in Los Angeles. Circulation. 2012 Feb 14;125(6):767-72. doi:

