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Background 
The local citizen group Campaign Against a New Kiln (CANK) has been concerned to 
examine the health of people living near the Castle Cement kilns at Padeswood, near 
Mold in Flintshire. This followed a public enquiry into an application to build a new 
cement kiln which would utilise waste as a fuel at the site. The question was whether the 
existing kiln had already had an impact on the health of those living nearby. It was 
decided to undertake a questionnaire based general health survey of the village of 
Penyffordd, near the site. Cancer mortality data for wards in the area, obtained from the 
Office for National Statistics had been analysed in 2001 and had shown that there was a 
statistically significant excess of lung cancer in the aggregate wards near the kiln site. 
Cancer incidence data is not released for small areas by the cancer registries, and since 
2003, cancer mortality data has also been refused. Therefore there is no way that 
members of the public or independent researchers acting on their behalf can assess the 
health of populations near sources of environmental pollution. Because of this and 
because of local anecdotal evidence, a general health questionnaire was devised and 
administered to a number of households in Penyffordd. The method followed similar 
cancer questionnaires used by Green Audit in Carlingford, Ireland, in Burnham on Sea, 
Somerset and recently in Keyham, Plymouth. 
 
2. Method 
2.1 Cancer 
The method used for determining cancer incidence risk by questionnaire is 
straightforward, but suffers from a number of sources of error, which have been 
described in earlier reports (Busby et al 2000, 2002). Briefly, the questionnaire asks the 
head of the household to give the ages and sex of each person living at the address. The 
total numbers in each five year sex and age group is then multiplied by the appropriate 
national incidence rate for the cancer site considered and the numbers summed to give the 
total expected number of cases each year in that population considered to be at risk. The 
observed number of cases in a chosen period is then compared with the number expected 
over the same period. This gives a Standardised Incidence Ratio (SIR), and Poisson 
statistics can be employed to see if any result is due to the normal play of chance. As long 
as there is no selection bias (i.e. all households chosen respond) the result should give a 
representative indication of the cancer risk in the population. Errors mainly arise from the 
phenomenon we call population leakage. This is manifested by a rapid fall-off of reported 
cancer cases in earlier years which comes about through movement out of the area of 
relatives of deceased cancer victims plus loss of the victims themselves. The effect is 
seen mainly in cancers of high mortality to incidence ratio like lung cancer. However, the 
error in SIR which is due to this effect is always negative, and true SIRs are always 
higher than those found by this method.  
 
2.2 Other morbidity 
This questionnaire is the first that has been analysed by Green Audit to examine general 
health in a population. The problem of examining general health in a single population 
i.e. with no control group for the illnesses being examined is theoretically intractable. We 
have either to look at two populations, e.g. close to and remote from the putative source, 
or upwind and downwind, or we have to use national rates as a control. This latter 
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method is used for the cancer risk assessment, but cannot be used for many of the 
illnesses reported in the CANK questionnaire for the simple reason that there are no 
national rates available. For common short duration illnesses like respiratory infection, 
there are added problems. For example, how many times in a year, colds or flu’s, 
bronchitis or less serious? These kinds of analysis are impossible with simple 
questionnaire data. The one illness that can be examined from the anwers given in the 
CANK questionnaire is asthma, since national data are available. Since a major 
component of the anecdotal evidence is of increases in respiratory illness and asthma, it 
was possible to attempt to answer the question of whether there was more asthma in 
Penyffordd than might be expected on the basis of national figures. 
 
3. Population at risk 
The population at risk was assumed to be the people who lived at the houses responding 
to the questionnaire. These were those who were at home at the time the interviewer 
called at the house and who were prepared to complete the questionnaire. The age 
breakdown of the population is given in Table 1 below and compared with the 1991 
census population. 
 
Table 1 Populations in the study group and in the ward, 1991. 
 
Ages Males 

 
Females 

 This 
study 

census % in 
study 

This 
study 

census % in study 

0-4 22 116 19 19 129 15 
5-9 36 117 31 29 104 28 
10-14 33 124 27 37 96 39 
15-19 37 127 29 31 127 24 
20-24 36 115 31 37 121 31 
25-29 30 131 23 32 125 26 
30-34 57 139 41 62 138 45 
35-39 57 130 44 63 117 54 
40-44 55 136 40 47 160 29 
45-49 43 151 28 58 136 43 
50-54 42 95 44 39 90 43 
55-59 58 73 79 67 65 103 
60-64 36 49 73 36 65 55 
65-69 30 77 39 31 78 40 
70-74 17 51 33 16 67 24 
75-79 13 43 30 13 62 21 
80-84 5 19 26 11 44 25 
85+ 3 14 21 7 55 13 
All 610 1707 36 635 1779 36 
 
It can be seen that there was a 36% representation overall of the 1991 census population, 
with a fairly good approximation to the age group populations in this census for both men 
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and women. This is a similar fraction to the Burnham on Sea questionnaire where a 
follow up by the local cancer registry confirmed the findings of excess breast cancer and 
leukaemia.  
 
4. Results 
4.1 Cancer 
Table 2 gives cancers reported in all responses and numbers reported in 5-year period 
1996-2002, together with expected number on basis of population and England and 
Wales registration rates for 1997. 
 
Table 2 Cancer incidence reported in CANK questionnaires. 
 
Site All reported 1996-2002 5y Expected Relative Risk p-value 
All sites 46 22 29.2 0.75 Low 
Lung M+F 7 5 3.5 1.42 0.27 NS 
Colon M+F 6 2 2.99 0.67 Low 
Breast F 10 5 4.0 1.25 0.37 NS 
Prostate M 4 3 1.95 1.54 0.32 NS 
Oesophagus 2 1 - - - 
Throat 3 2 0.24 8.3 0.02 
Leukemia 2 Not known - - - 
Thyroid 2 1 - - - 
melanoma 3 1 - - - 
'cancer' 4 Not known - - - 
All others 3 2    
 
Results indicate that there does not seem to be any major statistically significant excess 
cancer risk indicated by the responses to the questionnaire, with the possible exception of 
throat cancer where the 10-year expectation in this population is about 0.4 cases with 3 
cases reported in a ten year period (RR = 7.5; p = 0.008) and 2 in the five year period. 
This may be of concern given the nature of the pollutants. For melanoma there is also an 
excess risk indicated with 3 cases reported over the 10 year period, 0.47 expected (RR = 
6.4; p = 0.01). There is also a slight but non-statistically-significant excess of lung cancer 
reported. The true rate will be higher than the 1.42 calculated since for lung cancer there 
is a major population leakage. 
 
4.2 Asthma  
Of the 1245 persons of all ages in the respondents, 150 reported suffering from asthma. 
This suggests a prevalence of about 12%. The prevalence of diagnosed asthma in all ages 
in England 1995-7 was about 10% according to figures published by the National Asthma 
Campaign (Special Supplement September 2001). For 'asthma and wheeze' in all adults in 
England in 1996, the figure was about 20%. Therefore the adults in the sample did not 
seem to suffer higher levels of asthma than the population of England. 
 For the children a breakdown by age and sex of those reporting the condition is 
given in Table 3. It is clear that among the children 0-19 about 14% report asthma. In the 
group 0-15, the figure is 13%. This can be compared with national figures from the 
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National Asthma Campaign (2002) which gives prevalence of asthma for various age 
groups in England and Wales. These are reproduced in Table 4. Results from the survey 
do not suggest that the population is in any greater risk of developing asthma than the 
national population.  
 
Table 3 Children in CANK sample reporting asthma. 
 
Age and sex Total reporting Total children in 

group 
% of total 

Boys     
0-4 2 22 10 
5-9 7 36 19 
10-14 5 33 15 
15-19 6 37 16 
Girls    
0-4 0 19 0 
5-9 2 29 7 
10-14 7 37 19 
15-19 6 31 19 
All children  0-19 35 244 14 
 
Table 4 Prevalence of Asthma in children in England and Wales 1995-1997. Expressed 
as a percentage of all population. (Source: The Asthma Journal Suppl. May 2002, 
National Asthma Campaign) 
 
Ages Boys Girls 
2-4 21.3 15.7 
5-9 23.2 18.6 
10-14 22.5 18.9 
15-19 20.9 18.1 
   
 
4.3 Other illnesses 
A number of other illnesses and conditions were reported, particularly heart and 
circulatory system problems, non-specific rhinitis and upper respiratory illnesses and 
conditions like blocked noses, catarrh etc. However, it was not possible to analyse these 
owing to lack of a control group and lack of specificity of the condition. 
 There were many statements made about smells, sore throats, dry throats, feeling 
unwell, dust etc. It was not possible to quantify these in terms of health risks but we do 
not mean to suggest that they are not a problem. 
 
5. Earlier study 
In the earlier mortality study of cancer in the wards near the Padeswood site, cancer 
mortality risks were calculated for Penyffordd for the period 1995-1998 (Busby 2000). 
Results are given in Table 5 below.  
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Table 5 Standard Mortality Ratios for Penyffordd ward 1995-1998. (Busby 2000) 
 
 All malignancy Female Breast All lung 
Penyffordd 1.04 0.33 1.11 
 
6. SACRIS results 
The Green Audit SACRIS system was interrogated for Social Class adjusted 
Standardised Mortality Ratio for cancer in Penyffordd. SACRIS is the Small Area Cancer 
Risk Information System developed by Green Audit in 2003 which uses Office For 
National Statistics (ONS) data from 1995-2000. Results are given in Table 6. 
 
Table 6. Social Class adjusted Standardised Mortality Ratios for cancer in Penyffordd 
1995-2000 obtained from the SACRIS system 
Cancer site SMR (none of these are statistically 

significant at the 0.05 level) 
All malignancy males 1.27 
All malignancy Females 0.73 
Lung Males 0.81 
Lung Females 0.90 
Breast 0.69 
Prostate 1.35 
 
6.Conclusion 
On the basis of the questionnaire results there do not appear to be any statistically 
significant cancer problems in those people living near and downwind of the Castle 
Cement works. However caution must be exercised here since the numbers are small. The 
SACRIS results which include two extra years over the earlier Busby 2000 study show a 
slightly lower risk for mortality than the national average. On the other hand, there is a 
slight non-statistically significant excess of lung cancer indicated in the questionnaire 
results (RR = 1.4) and the true figure is almost certainly greater than this. Significance 
may be low merely because the population is small. We conclude that overall there does 
not seem to be indication of a major problem for the main cancer sites although there may 
be a problem with cancer or the throat and perhaps melanoma, but the numbers are very 
small and the apparent excess could have occurred by chance.  
 In addition, it does seem that there are no apparent excess risks of developing 
asthma, which many in the sample believed to be caused by the emissions from the plant. 
We do not, of course know what the rates would be in the absence of the plant and have 
had to use a national control group. 
 As far as the other illnesses and conditions are concerned, it was not possible to 
assess their importance since no control group could be found to compare them with.  
 
 
 
 
 
 

 6



 
References 
 
Busby C (2000) Cancer incidence and mortality in small areas of Flintshire near Mold, 

1995-8; preliminary study. Occasional Paper 2000/8. Aberystwyth: Green Audit 
Busby C (2000) Lung Cancer mortality near the Castle Cement Kiln at Padeswood near 

Mold, Flintshire 1995-1999 Occasional Paper 200/9a, Aberystwyth: Green Audit. 
Busby C, Rowe H, (2000) Cancer Incidence in Carlingford and Greenore, County Louth: 

Results of the STAD/ Green Audit Questionnaire Report 2000/06 (Aberystwyth: 
Green Audit). 

Busby C, Rowe H. (2002) Cancer in Burnham on Sea North. Results of the PCAH 
questionnaire Occasional Paper 2002/5 (Aberystwyth: Green Audit) 

Howard CV (2000) Lung Cancer mortality near the Castle Cement Kiln at Padeswood 
near Mold, Flintshire 1995-1999. Supplementary Proof of Evidence to Public 
Enquiry into Planning Application 99/0/0024 of 7th Jan 1999. 

National Asthma Campaign (2001) Out in the Open: A true picture of Asthma in the 
United Kingdom Today The Asthma Journal: Special Supplement September 2001 
Vol 6 Issue 3 

National Asthma Campaign (2002) Starting as we mean to go on: an audit of childrens 
asthma in the UK. Asthma Audit 2002. The Asthma Journal May 2002 Vol 8 
Issue 2. 

 
 
 

 7


	Results of the CANK questionnaire survey 
	Background 
	 
	2. Method 



