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CHAPTER 1.  INTRODUCTION 

Background 
The British Nuclear Fuels Limited (BNFL) installation at Sellafield in Cumbria is a source of concern for 
many people in Ireland, but it is a source of particular concern to people living in the Cooley Peninsula in 
County Louth. Not only is Cooley the nearest point to Sellafield within the Republic, but the fact that it is a 
peninsula maximises its exposure to any contamination which may be present in the Irish Sea. Whilst the 
potential threat of a major industrial accident, similar to those in Three Mile Island (1979) or Chernobyl 
(1986), must remain the major concern, the perception that the number of people in Cooley who have 
contracted cancer in recent years has increased raises concerns that discharges from Sellafield may already 
be having an unacceptable impact on the health of people in Cooley. The author was therefore asked by the 
Cooley Environment and Health Group to investigate the statistical evidence on cancer morbidity and 
mortality in an attempt to assess to what extent these concerns may be justified. This report contains the 
principal findings.1

Data Sources And Limitations 
This study analyses both morbidity data (i.e. information on people diagnosed as having cancer) and 
mortality data (i.e. people for whom cancer was recorded as the principal cause of death).  

Most of the information on the number of deaths from cancer is taken from the annual Report on Vital 
Statistics. To minimise the effects of possible distortions caused by stochastic variations (i.e. random 
variations from one year to the next), this study examines deaths over a 30 year period (1970 to 1999). This 
also facilitates the analysis of trends over time. No information was available at the time of analysis from 
the Report on Vital Statistics for the period since 1999. 

It is important to note some possible limitations in the mortality data:  

(1) The Report on Vital Statistics classifies the cause of death according to information recorded on 
the death certificate. If this information is not correctly recorded, then the data will be inaccurate.  

(2) The Report on Vital Statistics attempts to classify deaths by the patients’ normal home address. 
However, there is a possibility that some patients who died whilst living away from home may not 
have been correctly  allocated to the correct address.  

(3) The Report on Vital Statistics provides little information on areas smaller than counties. Thus, 
whilst the mortality data may be used to make comparisons between Louth and the rest of the 
country, it does not readily facilitate comparisons between Cooley and other areas. The Report on 
Vital Statistics did, however, provide information on the total number of cancer deaths in some of 
the principal towns until 1995. Whilst there is no information on the age or sex breakdown of 
these deaths, the fact that Louth contains two of these towns (Drogheda and Dundalk) does at least 
permit some comparisons to be made between these two towns and the rest of the county 
(including Cooley).  

It should be noted that mortality data only takes account of people who died from cancer and may therefore 
 
1 The author would like to acknowledge the many helpful comments provided by Harry Comber on an 
earlier draft of this report. The author, however, takes full responsibility for the views expressed herein.  
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understate the full extent of the problem. For example, it does not take account of people who survive the 
disease, nor does it take account of cancer patients who died from other causes.  

The morbidity data used in this study was provided by the National Cancer Registry in Cork. Each case is 
geocoded by District Electoral Division (DED), thereby permitting variations in incidence and prevalence 
to be examined at a sub-county level.2

The National Cancer Registry data are not without problems. The main limitations are:  

(1) Data at the time of analysis were available for only five years (1994-1998). The number of cases is 
therefore quite small and conclusions consequently need to be treated with caution, especially 
when expressed as rates for small areas such as DEDs.  

(2) Some cases may not have been reported to the Registry. The information in the National Cancer 
Registry is compiled by eighteen specially trained nurses employed by the Registry as Tumour 
Registration Officers (TROs).3 Each Tumour Registration Officer is responsible for collecting 
information from a variety of sources in a designated geographical area. Information is also 
collated from other sources. However, reporting to the Registry is voluntary rather than 
mandatory, so coverage will obviously depend upon the degree of cooperation provided by the 
hospitals and other sources. Some degree of underreporting is therefore probable. However, the 
National Cancer Registry goes to considerable lengths to ensure that the information is as 
complete and as accurate as possible. This problem is believed to be minimal and the Registry 
coverage has been confirmed as being more than 96 per cent complete.4

(3) The geocoding of the reported cases is incomplete. It was not possible for the National Cancer 
Registry to allocate every case to a DED due to missing or inaccurate address information, 
therefore these cases cannot be used for mapping. They can, however, be used for other types of 
analysis.  

(4) There is also a possibility that some cases may have been assigned to the wrong DED. However, 
the majority of cases used in the analysis are believed to have been correctly geocoded. 

In addition to data on cancer morbidity and mortality, this study also requires estimates of the population at 
risk (i.e. the total population in each area). This information is extracted from the 1971, 1981, 1986, 1991, 
1996 and 2002 Censuses of Population. This information is available for both counties and DEDs. In the 
absence of a reliable count of the population in non-census years, the populations for the intervening years 
are estimated by interpolation. These estimates used here were made by the author, but they are very 
similar to those made by the Department of Health and Children as reported in the Public Health 
Information System. The Department of Health and Children described the method which it used as a 
‘linear interpolation … with a pro rata adjustment to ensure that national totals by age group and sex are 
constrained to agree with CSO intercensal estimates’.5 This is a reasonable description for the method used 
 
2 DEDs are the smallest areas for which Census data are routinely published. They are larger than 
townlands, but smaller than rural districts or counties. There are 42 DEDs in Louth, but data for the 3 
DEDs in Drogheda and the 4 DEDs in Dundalk are sometimes aggregated, thereby reducing the total 
number of areas to 37. 
3 National Cancer Registry Board (2000) Cancer In Ireland 1977. Incidence And Mortality. Report Of The 
National Cancer Registry. National Cancer Registry, Cork. 
4 Personal correspondence to the author. 
5 Information Management Unit, Department of Health and Children (2003) Public Health Information 
System, Version 6. 
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by the author, although it is not known if the method used was exactly the same. 

The Spatial Framework 
The following chapters report on the differences found in the mortality or morbidity rates in different types 
of area. Ideally one would like to compare as small areas as possible to get a more detailed picture 
(although this can create additional statistical problems due to the small numbers that may be involved), but 
in reality the choice of area is constrained by the form in which the data are made available. In practice this 
means that most of the comparisons of mortality data are at county level. However, a more detailed spatial 
analysis is possible using the morbidity data which are available for DEDs. 

The Republic is currently divided for administrative purposes into 29 Counties and 5 County Boroughs (i.e. 
cities). However, 3 of the Counties (Dun Laoghaire Rathdown, Fingal and South Dublin) and 1 County 
Borough (Galway C.B.) only came into existence in the mid-1980s. To facilitate direct comparisons with 
earlier periods, Dun Laoghaire Rathdown, Fingal and South Dublin are therefore treated in this study as a 
single entity (referred to as Dublin County). Likewise, Galway County and County Borough are treated as a 
single unit (referred to as Galway County). The country may therefore be regarded as divided for analytical 
purposes into 31 areas: 27 counties (Tipperary, which is divided into a North Riding and a South Riding, 
provides the ‘extra’ County) plus 4 County Boroughs (Dublin, Cork, Limerick and Waterford). 

The Republic is divided into approximately 3,500 DEDs (now referred to simply as EDs - Electoral 
Divisions). The total number of DEDs defined for statistical purposes has tended to fluctuate over the 
period since 1970, mainly due to boundary changes within cities and subdivisions of DEDs on the edges of 
expanding towns. However, the number of DEDs within Louth, and their boundaries, has remained fairly 
static.  

Parts of Chapters 2 and 3 also make comparisons between Drogheda, Dundalk and the rest of County 
Louth. Drogheda in these comparisons refers to the area of the Municipal Borough and Dundalk to the area 
of the Urban District. 

Methodology 
When comparing cancer rates in different areas, it is important to control for differences in the age structure 
of their populations. This generally entails calculating either age standardised or age specific rates. Further 
information is provided within the text and in more detail in Appendix A. 

Chapter Structure 
The findings of the study are reported throughout in a question and answer format. It is hoped that this may 
make the report more intelligible.  

The remainder of this report is divided into 5 chapters. Chapter 2 examines spatial variations in cancer 
mortality between counties to assess whether the evidence supports popular conceptions that Louth has a 
higher rate of cancer mortality than other counties. A variety of different measures of mortality are used to 
try to develop a fuller understanding of the situation. There is very little information available on cancer 
deaths for areas smaller than counties, but a tentative attempt is made in the final section to compare cancer 
mortality in Drogheda, Dundalk and the rest of County Louth. 

The popular perception is that cancer mortality has been increasing in Louth. Chapter 3 therefore explores 
temporal trends in cancer mortality to assess whether cancer mortality did in fact increase in the period 
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1970 to 1999, and if so whether it increased at a faster or slower rate than elsewhere. The analysis uses the 
similar measures to those used in Chapter 2. 

Spatial variations in cancer morbidity are examined in Chapter 4 using data provided by the National 
Cancer Registry. This chapter compares Louth with the rest of the country before looking at more localised 
variations within Louth. 

Chapter 5 examines whether the types of cancer (i.e. cancer sites) diagnosed in Louth are similar or 
different to those found in other parts of the country. This chapter again draws on the incidence data 
provided by the National Cancer Registry. 

Finally, Chapter 6 provides a summary of  the main conclusions and discusses how they might be 
interpreted. 
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CHAPTER 2.  SPATIAL VARIATIONS IN CANCER MORTALITY 
This chapter analyses the mortality data to establish whether Louth has a higher cancer mortality rate than 
the rest of the country. The mortality data available do not permit comparisons to be made between Cooley 
and other areas, but an attempt is made to draw some tentative conclusions about the distribution of cancer 
mortality within County Louth in the final section. 

When comparing cancer mortality in different areas it is obviously important to take account of differences 
in the size of their populations. For example, if area A has twice as many people as area B, then it would be 
expected to have about twice as many cases of cancer. To state that area A has twice as many cancer cases 
without noting that it also contains twice as many people would obviously be very misleading. It is 
therefore normal to express the number of cases as a rate. A rate may be interpreted  as an indicator of risk 
(i.e. the probably of a person selected at random having cancer). 

The simplest rate is the crude death rate. This is calculated by dividing the total number of deaths by the 
total population. The answer is often multiplied by 100,000 (i.e. expressed as deaths per 100,000) to make 
the numbers easier to comprehend. However, although frequently reported in official publications, the 
crude death rate can be very misleading when used to make comparisons either between areas or over time 
due to differences or changes in age structure. This chapter begins with a comparison of the crude death 
rates in Louth and the rest of the country, but this is mainly to serve as a warning. The main sections in the 
chapter use alternative and preferable age standardised and age specific measures for reasons which are 
explained in more detail below. 

Does Co. Louth Have A High Crude Death Rate For Cancer? 
A total of 2,756 males and 2,350 females in Co. Louth died from cancer between 1970 and 1999. The crude 
death rate was calculated for each county in the Republic for each year 1970 to 1999. Table 1 shows the 
arithmetic mean (i.e. average) of the 30 rates calculated for each county for both males and females.6

The mean annual crude death rate in Louth was 210.9 deaths per 100,000 for males and 177.4 per 100,000 
for females. The national crude death rate was 212.5 per 100,000 for males and 179.5 per 100,000 for 
females. The Louth crude death rate was therefore slightly lower than, although very close to, the national 
average for both males and females. 

Of 31 areas studied (27 Counties and 4 County Boroughs), Louth had the 19th highest crude death rate for 
males and the 18th highest crude death rate for females. First impressions would therefore suggest that Co. 
Louth does not have either an exceptionally high or an exceptionally low death rate from cancer for either 
sex. 

 
6 It is normal statistical practice to calculate confidence intervals around all point estimates – i.e. instead of 
calculating a specific value for death rate in each county, the death rates would be expressed as lying within 
a band of values with, say, 95 per cent confidence. In other words, allowing for stochastic variations, one 
would be 95 per cent confident that the true value was within the specified range. Confidence intervals are 
not included in this report in the interests of clarity, but it should be noted that this might result in 
misleading interpretations. The lower limit of some of the higher estimates may overlap the upper band of 
some of the lower estimates, so there is a degree of uncertainty as to whether areas with the higher values 
actually have a higher rate of mortality. The degree of uncertainty (i.e. the width of the confidence 
intervals) varies between counties. Counties with a relatively small population, such as Louth, will have 
wider confidence intervals than larger counties.  
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Males Females 
CDR Rank CDR Rank 

Carlow 208.6 22 179.8 17 
Dublin C.B. 261.8 5 227.4 2 
Dublin Co. 134.4 31 125.1 31 
Kildare 159.4 30 138.7 30 
Kilkenny 200.6 24 163.1 26 
Laois 210.5 20 169.8 22 
Longford 233.0 10 182.1 16 
Louth 210.9 19 177.4 18 
Meath 181.3 29 145.4 29 
Offaly 197.3 27 164.9 25 
Westmeath 208.8 21 171.7 21 
Wexford 215.3 16 188.9 12 
Wicklow 197.4 26 169.7 23 
Clare 207.9 23 161.1 27 
Cork C.B. 233.6 8 211.5 4 
Cork Co. 216.6 15 183.9 14 
Kerry 228.1 11 186.3 13 
Limerick C.B. 218.1 14 189.5 11 
Limerick Co. 196.0 28 172.8 20 
Tipperary N.R. 233.4 9 198.8 9 
Tipperary S.R. 223.6 13 194.8 10 
Waterford C.B. 199.6 25 173.0 19 
Waterford Co. 237.7 7 199.9 6 
Galway 211.3 18 160.1 28 
Leitrim 313.9 1 251.5 1 
Mayo 266.6 2 199.1 8 
Roscommon 255.0 6 199.9 7 
Sligo 265.0 4 222.1 3 
Cavan 265.1 3 200.2 5 
Donegal 224.9 12 182.4 15 
Monaghan 211.8 17 167.8 24 
National 212.5  179.5  

Table 1.  Mean Crude Death Rates For Cancer By County, 1970-99. 

Crude death rates do not take any account of the age structure of the population. The death rate from cancer 
increases with age, consequently if an area has a predominantly elderly population then the absolute 
number of deaths (and hence the crude death rate) will tend to be higher than in an area with a similar risk 
but with a younger population. County Louth has a higher percentage of people in each age group under the 
age of 40 than the country as a whole, so the crude death rates will consequently tend to underestimate the 
extent of the problem relative to other areas. It is therefore necessary to take account of age structure to 
produce more meaningful comparisons. 

Does Co. Louth Have A High Age Standardised Mortality Ratio For Cancer?  
Standardised mortality ratios (SMRs) provide a suitable basis for making comparisons areas with different 
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age compositions. SMRs calculate the number of deaths which would be expected if each area had the 
same age structure as a standard population. The expected number of deaths is then expressed as a 
‘percentage’ of the number of deaths which would be expected in the standard population, giving a figure 
with a value around 100. Values greater than 100 indicate that an area has more deaths than it should have 
relative to the rest of the study area, whereas values less than 100 indicate an areas has fewer deaths than 
might be expected. (See Appendix A for a more detailed explanation of the method of calculation). 

The are two main methods of calculation (referred to as the direct method and the indirect method). It is 
also possible to chose different populations to be used as the standard. Decisions made with regard to either 
the method or the choice of standard population could arbitrarily influence the results, so the analysis was 
repeated using both the direct and indirect methods, and using both the Irish national population and the 
European Standard Population (as defined by the World Health Organisation) as alternative standards. The 
results in all cases were virtually identical. The text reports only the results using the direct method and the 
European Standard Population. The analysis is based only on deaths below the age of 75 for reasons 
explained in more detail in Appendix A. 

 Males Females 
SMR Rank SMR Rank 

Carlow 103.9 6 108.6 3 
Dublin C.B. 131.9 1 116.1 1 
Dublin Co. 98.5 9 95.7 20 
Kildare 103.1 7 104.9 6 
Kilkenny 88.0 25 92.8 22 
Laois 88.2 24 91.8 24 
Longford 92.6 19 96.2 18 
Louth 115.1 4 106.4 5 
Meath 96.7 12 96.0 19 
Offaly 90.3 23 99.3 15 
Westmeath 94.7 17 99.3 14 
Wexford 96.0 14 101.6 9 
Wicklow 102.9 8 100.2 13 
Clare 83.4 28 88.0 28 
Cork C.B. 125.4 2 113.6 2 
Cork Co. 96.3 13 97.6 17 
Kerry 87.6 26 92.5 23 
Limerick C.B. 122.4 3 108.1 4 
Limerick Co. 91.4 20 94.7 21 
Tipperary N.R. 95.3 16 104.2 8 
Tipperary S.R. 97.4 11 100.8 12 
Waterford C.B. 114.3 5 104.5 7 
Waterford Co. 94.3 18 101.5 10 
Galway 81.3 31 87.0 29 
Leitrim 95.6 15 101.4 11 
Mayo 87.5 27 86.4 30 
Roscommon 82.0 29 86.2 31 
Sligo 97.7 10 99.1 16 
Cavan 90.8 22 91.1 25 
Donegal 82.0 30 89.6 27 
Monaghan 90.9 21 89.7 26 

Table 2.  Mean Standardised Mortality Ratios For Cancer By County, 1970-99. 
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Figure 1.  Mean Standardised Mortality Ratios For Cancer For Males, 1970-99. 
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Figure 2.  Mean Standardised Mortality Ratios For Cancer For Females, 1970-99. 
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Standardised mortality ratios were calculated for each county for each year between 1970 and 1999. Table 
2 shows the mean SMR for each county over the 30 year period. The spatial distribution is shown for males 
and females in Figure 1 and Figure 2 respectively. 

Louth was found to have the 4th highest SMR for males (after Dublin, Cork and Limerick County 
Boroughs). The SMR for Louth (115.1) indicates that if Louth had the same age structure as the rest of the 
country, it would have approximately 15.1 per cent more male cancer deaths than would be expected 
relative to the national average. 

Louth was also found to have the 5th highest SMR for females (after Dublin, Cork and Limerick County 
Boroughs, and Carlow). The SMR value (106.4) indicates that the percentage of excess deaths for females 
in Louth (6.4 per cent) is lower than for males. However, the SMRs for females do not in tend to vary 
between counties as much as they do for males, so a 6.4 per cent excess may be regarded as significant. 

The standardised mortality ratios indicate that Louth is not the worst place in the country for cancer 
mortality - it is quite a long way behind Dublin County Borough for both males and females - but its cancer 
mortality rates are substantially above the national average for both males and females. 

Does Co. Louth Have A High Cancer Death Rate At Every Age? 
A high standardised mortality ratio indicates excess deaths. However, it does not indicate whether these 
deaths are confined to one particular age group or whether there is a higher risk at all ages. This question 
may be investigated by calculating age specific death rates (i.e. deaths amongst people within a given age 
group). Table 3 shows the mean age specific death rate between 1970 and 1999 for Louth and the country 
as a whole each age group. (See Appendix A for details on the method of calculation). 

 Males Females 
Age Louth National Louth National 
0-4  7.0  5.5  5.0  4.2 
5-14  2.6  4.4  3.5  3.5 
15-24  7.7  7.5  8.7  5.4 
25-34  20.0  14.8  19.1  14.6 
35-44  51.0  41.1  54.7  58.2 
45-54  173.6  158.3  194.5  183.8 
55-64  567.1  493.6  454.5  392.0 
65-74  1,332.4  1,145.8  712.8  715.8 
75 +  2,373.5  2,133.1  1,335.6  1,306.7 

Table 3.  Mean Age Specific Death Rates For Cancer (Per 100,000), 1970-99. 

It will be noted that the age specific death rates for males in Louth is higher than the national rate for every 
age group except one - 5-14 year olds (Figure 3). However, there are very few cancer deaths at this age, so 
4 extra deaths in Louth over the 30 year period would have brought it into line with the national average. 
The fact that the Louth death rate exceeds the national average at every other age (by as much as 35 per 
cent for the 25-34 year olds) is much more significant. 

The situation for females is slightly different (Figure 4). The age specific death rates for Louth are lower 
than the national average for females for two age-groups, namely 35-44 year olds and 65-74 year olds. The 
Louth rates are higher than the national average for the other age-groups, but most of the excess deaths are 
concentrated into two age groups (i.e. 25-34 and 55-64), in contrast to males who had a substantial excess 
at almost every age.  
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Figure 3.  Mean Age Specific Death Rates For Cancer For Males, 1970-99. 
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Figure 4.  Mean Age Specific Death Rates For Cancer For Females, 1970-99. 

The fact that the age specific death rate for women aged 35-44 in Louth is about 6 per cent below the 
national average is noteworthy, although this must be seen in the context of a death rate approximately 31 
per cent above the national average for the next younger age group (i.e. 25-34 year olds). Although the 
rates are smaller, the absolute number of ‘excess’ deaths in the 25-34 year age group exceeds the ‘deficit’ 
in the 35-44 age group - i.e. taking the two age groups together, the death rate for young adult females in 
Louth exceeds the national average.  

Louth women experience a second ‘peak’ of excess mortality in the 55-64 age group. The age specific 
death rate in this age group is approximately 16 per cent above the national average, which given the larger 
numbers involved is quite substantial. This is partly compensated by an age specific death rate below the 
national average in the next oldest age group (i.e. 65-74 year olds), although it is only slightly less than the 
national average. 
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Does Cancer Account For A Higher Percentage Of Deaths In Co. Louth Than 
Elsewhere? 
There is a perception that cancer causes a higher percentage of deaths in Co. Louth than in other parts of 
the country. This perception would appear to be supported by official statistics. Between 1970 and 1999 
there was a total of 528,321 male deaths and 451,455 female deaths from all causes in the state as a whole. 
109,115 (20.7 per cent) of the male deaths and 92,084 (20.4 per cent) of the female deaths were attributed 
to cancer. Over the same period there was a total of 12,541 male deaths and 10,921 female deaths from all 
causes in Co. Louth of which 2,756 (22.0 per cent) male deaths and 2,350 (21.5 per cent) female deaths 
were attributed to cancer. Cancer therefore accounted for a slightly higher percentage of deaths in Co. 
Louth than in the country as a whole for both males and females.  

Of the 31 areas examined, Louth had the 5th highest percentage of deaths attributed to cancer for both males 
and females. The areas with a higher percentages of males death attributed to cancer were Dublin C.B. 
(25.1 per cent), Dublin Co (24.5 per cent), Cork C.B. (23.4 per cent), and Waterford C.B. (23.1 per cent). 
For females the highest percentages attributed to cancer were Dublin Co. (23.9 per cent), Dublin C.B. (22.9 
per cent), Kildare (22.3 per cent) and Cork C.B. (21.8 per cent). 

Does Cancer Cause A Higher Percentage Of Deaths In Co. Louth At Every Age? 
People tend to die from different causes at different ages, therefore the percentage of deaths attributed to 
any particular cause in an area will tend to be influenced by the age composition of the people living in that 
area. To guard against possible misleading impressions, the exercise in the previous section was therefore 
repeated for each age group separately. The results are summarised in Table 4. 

 Males Females 
Age Louth National Louth National 
0-4  2.2  1.9  2.0  1.8 
5-14  6.9  14.3  16.4  18.7 
15-24  5.5  7.6  17.8  15.2 
25-34  12.7  12.5  29.7  28.4 
35-44  22.1  20.3  42.4  47.1 
45-54  27.6  27.1  51.7  49.4 
55-64  30.3  28.3  42.3  39.4 
65-74  27.3  25.1  26.5  27.0 
75 +  17.4  16.5  13.4  12.8 
All Ages  22.0  20.7  21.5  20.4 

Table 4.  Percentage Of Deaths Attributed To Cancer By Age-Group. 

It will be noted that the percentage of deaths attributed to cancer in Co. Louth was higher than the national 
average for every male age-group above the age of 25, but it was lower than the national average for males 
aged between 5 and 24. Females exhibit a more irregular pattern, being above the national average rate in 
some age groups but below average in others. As with the age specific death rates (shown in Table 3), 
Louth is above average in 25-34 age group, below average in 35-44 age group, and then above average 
again in the 45-54 and 55-64 age groups. It will be noted that the very high percentage of deaths amongst 
females attributed to cancer in Louth in the 35-44, 45-54 and 55-64 age bands parallels the very high 
percentages found nationally, although the percentages in Louth are even higher in the latter two groups. 
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Are There Spatial Variations In Cancer Mortality Within County Louth? 
It is difficult to answer this question given that most mortality data are published at a county, rather than a 
sub-county, level. However, the annual Report on Vital Statistics provided counts of the total number of 
cancer deaths in each of the major towns in the country, including Drogheda M.B. and Dundalk U.D. each 
year until 1995. By subtracting the figures for the two towns from the total for Louth as a whole, it is a 
simple matter to calculate the number of cancer deaths in the rest of Louth.  

The figures provided in the Report on Vital Statistics are simple totals, and provide no indication of either 
the age or sex of the deceased. It is therefore not possible to standardise using the direct method. However, 
given that the age and sex composition of the populations in Drogheda, Dundalk and the rest of the county 
can be ascertained from the Small Area Population Statistics (SAPS) calculated for each census by the 
Central Statistics Office, it is possible to calculate standardised mortality ratios using the indirect method. 
(See Appendix A for details of the indirect method). Whilst less than ideal, this does at least provide some 
indication of possible spatial variations within the county. 

The SAPS data were used to provide estimates of the population in each of the three areas in each age 
group for both males and females for each year other than a census year. The national age specific death 
rates for cancer were then used to estimate the expected number of cancer deaths that might be expected at 
each age for both males and females in each area. These were summed to give the total number of deaths 
(males and females combined) that would be expected in each area each year. The actual number of deaths 
was then divided by the expected number of deaths to give a SMR for each area for each year from 1970 to 
1995. These were then used to calculate a mean SMR over the entire period (Table 5). 
 

SMR 
Drogheda M.B. 126.0 
Dundalk U.D. 119.4 
Rest of Louth 100.4 

Table 5.  Standardised Mortality Ratios For Cancer Within County Louth. 

The figures in Table 5 suggest that the two urban areas fare much worse than the rest of the county. Indeed, 
bearing in mind that the figures are standardised relative to the rates for the country as a whole, the figure 
for the Rest of Louth would indicate that its death rate is more or less the same as the national average. The 
excess deaths in Louth reported in the previous sections would therefore appear to be accounted for by 
Dundalk and, more especially, Drogheda. 

Whilst strongly suggestive of a higher risk in urban areas, the figures in Table 5 need to be treated with 
caution. It is possible that some of the deaths attributed to either Dundalk or Drogheda may have occurred 
to people normally resident outside the areas used to estimate the population of the towns (and hence their 
expected number of deaths). The SMRs for the towns may therefore be artificially inflated. Also, the SMRs 
are based on deaths at all ages, including the elderly. The impact that this might have is difficult to gauge.  

Summary 
The risk of a person dying from cancer in the period 1970 to 1999, as indicated by the age specific death 
rates, was higher in Louth than in the country as a whole for each male age-group above the age of 25 and 
for several female age groups, most notably the 25-34 and 55-64 age groups. The likelihood of cancer 
being the cause of death in these age groups (as opposed to another cause) was also higher in Louth than in 
the country as a whole. Louth is by no means the worst area for cancer in the country, but it is amongst a 
small group of counties with cancer rates substantially higher than the national average. Although the data 
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must be treated with caution, there are indications that the problem of excess cancer mortality may be 
largely confined to the two largest urban areas. 
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CHAPTER 3.  TEMPORAL TRENDS IN CANCER MORTALITY 
There is a perception that Louth not only has a high prevalence of cancer, but that cancer rates in recent 
years have been increasing. The present chapter analyses whether cancer mortality in Louth has increased 
over the period between 1970 and 1999 and, if so, whether it has been increasing more rapidly than in other 
areas. The methods used are similar to those in Chapter 2. 

Are The Crude Death Rates For Cancer In Louth Increasing? 
Figure 5 shows the crude death rate from cancer in Louth for males for each year since 1970. The first point 
to note is that it is very difficult to say anything about the trends over time because the rates fluctuate 
considerably from one year to the next. This is a function of the relatively small numbers of deaths (on 
average about 92) each year. A relatively small number of deaths extra or less in any given year can make a 
large percentage difference, resulting in major variations in the crude death rate from one year to the next. 
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Figure 5.  Male CDRs (Per 100,000) For Cancer In County Louth, 1970-99. 

The straight dashed line on the graph is a regression line. This is the line which passes as close to all the 
points as possible. It may therefore be regarded as providing the best summary of the trends in the crude 
death rate over time. It will be noted that this line slopes upwards from left to right, indicating that there 
was a tendency for the death rates to increase over time by approximately 5 deaths per 100,000 each 
decade. (See Appendix A for further details on the method of calculation). 

The crude death rates for females tend to be much lower, but they show a similar tendency - i.e. although 
the crude death rates for females also fluctuate considerably from year to year, the overall trend is again 
towards an overall increase (Figure 6). Indeed, the rate of increase for females - approximately 12 deaths 
per 100,000 each decade - is steeper than it is for males. 
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Figure 6.  Female CDRs (Per 100,000) For Cancer In Louth, 1970-99. 

Are Standardised Mortality Ratios For Louth Increasing? 
The upward trend in the crude death rates might be interpreted as a cause for concern, but given that the 
mean age of the population of Louth increased over the study period, and given that the risk of cancer 
increases with age, an increase in the crude death rate does not necessarily indicate a deteriorating situation. 
Age standardised mortality ratios therefore provide a better indicator. Standardised mortality ratios were 
calculated for each year relative to the European Standard Population defined by the World health 
Organization using the direct method. As in the previous chapter, deaths over the age of 74 were excluded 
from the analysis. 
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Figure 7.  Male SMRs For Cancer In County Louth,  1970-99. 
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Figure 7 shows the SMRs for males graphed against time. The predominant impression is once again one of 
considerable fluctuations from one year to the next due to the relatively small numbers, but the underlying 
trend in the SMRs (as identified by the regression line) is downward - by about 5.5 per cent per decade - 
which is a very significant decline. The regression line probably disguises two quite separate trends - one of 
increasing SMRs in the period from 1970 to the mid-1980s, followed by one of a marked decline in the 
period after 1984. Indeed for 4 of 5 years in the late 1990s the age standardized mortality for males in  
Louth was actually fell below the national average (i.e. 100).   

The trend for females is quite different (Figure 8). The regression line again suggests a downward trend in 
the SMRs, but the improvement (if it exists at all) is very slight - in the order of about 1 per cent per 
decade. There are considerable fluctuations from year to year, making it difficult to say anything about 
broader trends with any certainty, but most of this improvement would seem to have taken place in two 
phases: the first was from 1978 to 1982 and the second was between 1994 and 1998. The two periods of 
improvement were separated by a period of general disimprovement. The more recent phase of 
improvement, roughly corresponding with a similar trend for males, is obviously encouraging, but it may 
prove to be temporary.  

Overall, the SMR for females was above the national average in 20 of the 30 years examined. The 10 years 
in which the Louth SMR fell below the national average (i.e. 100) are more or less evenly spread between 
the three decades - 4 years in the 1970s, and 3 in each of the 1980s and 1990s. The general pattern would 
therefore to one in which mortality rates fluctuate, without any obvious long-term trend. They also display 
a tendency to be above the national average 2 years out of every 3. 
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Figure 8.  Female SMRs For Cancer In County Louth,  1970-99. 

Are Age Standardised Death Rates For Louth Increasing? 
The SMR values for males in Louth, if maybe not for females, have generally declined since 1970. This 
indicate that the situation has improved for males in Louth relative to other areas, but it does not necessarily 
mean that the situation has improved in absolute terms. Standardised mortality ratios compare the mortality 
in a selected area (e.g. Louth) in a given year with that in other areas in the same year - i.e. a SMR of 110 
for Louth indicates that its death rate is 10 per cent higher than the national average if all areas had the 
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same age structure. It is possible that the situation for males in Louth could improved relative to other 
areas, yet dismproved in absolute terms (i.e. the chances of a male of a given age dying from cancer may 
have increased, but at a slower rate than for males in the country as a whole). This possibility is explored 
using age standardised death rates. 

Standardised death rates are calculated in a similar manner to standardised mortality ratios, but they express 
the deaths in a given area as the number of deaths per 100,000 which would have occurred if the area had 
the same age structure as the standard population. (See Appendix A for a more detailed explanation of the 
method of calculation). By using a fixed standard population, such as the European Standard Population, 
the rates for one year can be directly compared with those for other years. 

The standardised rates for males are shown in Figure 9. The upper jagged line shows the rates in Louth, 
whilst the straight line shows the regression line for Louth. The rates clearly fluctuate considerably from 
year to year, but the overall trend, as represented by the regression line is downward, indicating that the age 
standardised mortality rate for males in Louth has shown a long-term tendency to fall. This improvement 
has been in the order of about 10 deaths per 100,000 per decade. 
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Figure 9.  Male Standardised Rates (Per 100,000) For Cancer, 1970-99. 

Figure 9 also shows the age standardised death rate from cancer for the whole country (represented by the 
lower solid line) and its regression line. It will be noted that the regression line for the whole country shows 
only a very slight downward trend (in the order of only 1-2 deaths per 100,000 per decade). However, 
although there is a long-trend towards a convergence in the two regression lines, suggesting that Louth is 
improving much more rapidly than the country as a whole, the rate for Louth remained higher than the 
national rate for most years in the study. 

The age standardised rates for females are shown in Figure 10. There regression line for the females in 
Louth shows a general downward trend, although not as marked as for males. The improvement for females 
was approximately 4 deaths per 100,000 per decade, compared with 10 per 100,000 for males. However, it 
might be argued that there was less need for improvement. The standardised rates for females in Louth (as 
elsewhere) have always been much lower than those for males. Also, whilst there is a general tendency for 
the female rates in Louth to be higher than the national average, the difference between Louth and the rest 
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of the country is less marked for females.  

It will also be noted that the long-term trend to lower standardised rates for females in Louth was matched 
almost identically by a similar trend at the national level (i.e. about 4 per 100,000). Thus, although the 
situation is improving in absolute terms for women in Louth, they do not appear to be either improving or 
disimproving in relative terms compared with the rest of the country - i.e. the decline in cancer mortality in 
Louth is keeping pace with the rest of the country, but there does not appear to be any narrowing of the gap. 
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Figure 10.  Female Standardised Rates (Per 100,000) For Cancer, 1970-99. 

Are Age Specific Death Rates In Louth Increasing For All Ages? 
The age standardised death rates suggest that the situation has improved since 1970 for both males and 
females. Analysis of age specific death rates allows us to identify whether these improvements have 
occurred at all ages, or whether the improvements have been confined to only selected ages. Age specific 
death rates were calculated for each age group for each year, and a regression model (i.e. a straight line 
similar to those in Figures 5-10) was fitted for each age group. The gradient of these lines indicates whether 
the age specific death rates have tended to increase or decrease. The results are summarised in Table 6. The 
changes are expressed as deaths per 100,000 per decade. A negative value, indicating a decrease in the 
death rate, represents an improvement. 

It is probably best not to read too much into figures for age groups below the age of 35, even at national 
level, because of the relatively small numbers used in the calculations. However, it will be noted that at 
national level the regression gradients are all negative, indicating a long-term tendency towards lower death 
rates. The same is probably true of Louth, despite two positive coefficients. Indeed, the improvement for 
males aged 25-34 is quite striking, and is well above the national average. 

Improvements were also recorded at national level for males aged 35-44, 45-54 and 55-64. In each instance 
the improvement for males in Louth was better than the national average. This was especially the case for 
males aged 55-64. 
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Males Females 
Age Louth National Louth National 
0-4 -1.95 -2.44 -1.3 -1.6 
4-14 -1.02 -1.14 -1.1 -1.2 
15-24 1.39 -1.50 -1.7 -1.1 
25-34 -8.86 -3.16 1.2 -2.0 
35-44 -10.49 -8.46 12.6 -6.3 
45-54 -21.77 -17.25 -19.5 -19.6 
55-64 -75.93 -10.75 -12.4 -13.2 
65-74 64.17 60.05 -17.7 28.8 
75 + 164.74 273.92 91.7 134.7 
Table 6.  Mean Change In ASDR (Per 100,000) For Cancer Per Decade, 1970-99. 

Table 6 indicates a reversal in the trends towards improvement at national level for males in the two oldest 
age groups (i.e. 65-74 and 75 or above). The positive sign indicates an increase in the age specific death 
rates for both groups. The same is true for males in Louth, although the disimprovement was only slightly 
worse than the national average for the 65-74 year olds, and considerably less than the national average for 
those aged 75 or more. 

The females rates show a similar trend towards improvement at national level in the 35-44, 45-54 and 55-
64 age groups, and a trend towards disimprovement in the two oldest age groups. However, women in 
Louth aged 35-44 (and, to a lesser extent, those aged 25-34) recorded a disturbing counter trend towards 
increased mortality (although, it will be remembered from Table 3 that women in Louth aged 35-44 had a 
lower age specific rate than the national average). The improvements in the 45-54 and 55-64 age groups 
were similar in magnitude to the national average (although given that the rates in Louth in these age 
groups, as indicated in Table 3, is higher than the national average, one would have hoped for some 
narrowing of the gap. 

On a more positive note, the age specific death rate for women in Louth aged 65-74 showed a tendency to 
decline, whereas it increased nationally. The age specific death rate increased for women aged 75 or more, 
but it was at a slower rate than that recorded nationally. 

Is The Percentage Of Deaths Caused By Cancer Increasing? 
It was noted in the previous chapter that the percentage of deaths attributable to cancer is slightly higher 
than the country as a whole. There is also a perception that the percentage of deaths due to cancer has been 
increasing. This section looks at changes in the percentage of deaths attributed to cancer between 1970 and 
1999. 

Figure 11 shows the percentage of male deaths attributable to cancer in Louth and the country as a whole 
between 1970 and 1999. The percentages for Louth fluctuate considerably from year to year because of the 
relatively small numbers involved in their calculation, but the overall trend represented by the regression 
line is upwards, corresponding to an increase of approximately 2.5 per cent per decade. This would appear 
to confirm the popular perception that more deaths are due to cancer is in fact correct. 
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Figure 11.  Percentage Of Male Deaths Caused By Cancer, 1970-99. 

There are two qualifying points to be made. The first is that the percentage of male deaths attributable to 
cancer in the country as a whole, represented by the lower line, has been increasing at an even faster rate 
(i.e. approximately 3 per cent per decade over the 30 year period). The gap between the two trend lines 
(represented by the dashed lines) had virtually disappeared in 1999, whilst the actual percentages 
(represented by the solid lines) were actually lower in Louth than the country as a whole each year since 
1994. 

This brings us to the second qualifying point. The simple regression line for Louth possibly disguises two 
(or possibly three) sub-trends. It is difficult to be precise, given the large year to year fluctuations, but the 
percentages for Louth would appear to have increased at more or less the same rate as the national 
percentages until the mid-1980s, after which they fluctuated considerably, but showed no long-term 
tendency to further increase. Indeed, since peaking in 1992, the percentages in both Louth and nationally 
have generally tended to decline. Thus, although the evidence supports the popular perception that the 
percentage of deaths caused by cancer increased since 1970, most of this increase occurred before the mid-
1980s. Also, over the entire study period it was less significant for males in Louth than elsewhere. 

Figure 12 shows the percentage of female deaths attributed to cancer from 1970 to 1999. There are a few 
noteworthy differences between the male and female trends. First, the female percentages in Louth 
increased at a slightly faster rate than for males (i.e. by about 2.7 per cent per decade compared with 2.5 per 
cent for males), whereas nationally the females percentages increased at a slower rate than for males (i.e. 
about 2.5 per cent per decade compared with 3.0 per cent for males). Second, the Louth percentages for 
females increased at a faster rate than those nationally, so the perception that an increasing percentage of 
deaths were caused by cancer was even more true of Louth than elsewhere. Thirdly, the ‘evening out’ effect 
observed for males in the mid-1980s is not evident for females. The female percentages continued to 
increase, both in Louth and nationally, throughout the 1980s, but they subsequently appear to have started 
to decline at some point in the early to mid 1990s similar to the percentages for males. 
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Figure 12.  Percentage Of Female Deaths Caused By Cancer, 1970-99. 

Thus, to summarise for females, the perception that cancer was responsible for a growing percentage of 
deaths is supported by the  statistics for the 1970s, 1980s and early 1990s. This is also true for the country 
as a whole, but the rate of the increase in the percentage of deaths due to cancer was greater in Louth than 
elsewhere. However, since the early 1990s, the percentage of deaths attributable to cancer has been 
declining both in Louth and elsewhere. 

The above discussion considers the percentages of deaths at all ages. However, people generally live longer 
now than they did 30 years ago so, given that the cause of death tends to vary by age, one might expect 
changes in the percentage of deaths caused by cancer to be influenced by changes in the mean age at death. 
The above analysis was therefore repeated using only deaths under the age of 75. The percentages of deaths 
attributed to cancer were generally higher (especially for females) reflecting the fact that other causes 
become proportionately more significant as one gets older, but the general conclusions reported above were 
largely unaffected.  

Finally, it should be noted that the increase in the 1970s and 1980s in the percentage of deaths attributable 
to cancer does not necessarily indicate a deteriorating situation with regard to cancer. An increase in the 
percentage dying from cancer may simply reflect a decrease in deaths from other causes. There was a very 
encouraging decline during the study period in the number of deaths from cardiovascular diseases, 
consequently the increase in the percentage of deaths from cancer may to some extent simply reflect the 
fact that everyone dies from something. If cardiovascular disease (still Ireland’s major cause of death) is 
killing fewer people, then the percentage of deaths attributable to other causes, including cancer, will tend 
to increase. One must also take account of the age at which people die. If people are contracting cancer  
later and/or are surviving longer (possibly due to better medical treatment), then an increase in percentage 
of deaths attributable to cancer may actually disguise what is actually an improving situation. Age specific 
death rates provide a better indication of trends. As noted above these have generally been declining, both 
in Louth and nationally, at every age under the age of 65, but they have been increasing in those aged 65 or 
over. The increase in the age specific cancer death rates for the older age groups may reflect a decline in 
deaths from other causes at earlier ages (i.e. more people may be living long enough to succumb to cancer). 
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Are There Changes In The Spatial Variations In Cancer Mortality Within Louth? 
It was noted in the previous chapter that the mean SMRs for Dundalk and, more especially, Drogheda were 
considerably higher than the rest of the county. This section explores whether this pattern persisted through 
the study period. 

Table 7 shows the mean SMRs for the whole of Louth, Drogheda, Dundalk and the rest of Louth (i.e. all of 
Louth except Drogheda and Dundalk) for five 5-year time periods.7 The SMRs were calculated using the 
indirect method and standardising for both age and sex as data were not available separately for males and 
females. 

 Louth Drogheda Dundalk Rest of 
Louth 

1971-75 109.5 130.0 105.7 101.8 
1976-80 115.5 136.3 121.0 106.2 
1981-85 113.9 131.0 120.5 101.2 
1986-90 110.3 127.9 114.2 98.7 
1991-95 112.2 119.8 130.2 97.5 
Table 7.  Changes In SMRs For Cancer Within Louth, 1971-1995. 

Louth disimproved relative to the rest of the country in the late 1970s and early 1980s, but was generally 
about 10 per cent above the national average. However, there was a marked difference between the two 
towns and the rest of the county.  

Cancer mortality in Drogheda was more than 30 per cent higher than the national average in the first three 
time periods, but has fallen since 1985. Nevertheless, it was still almost 20 per cent above the national 
average in the early 1990s. The SMRs for Dundalk are more varied, but although well above the national 
average they were generally much lower than for Drogheda until the early 1990s when there was an 
alarming increase in the Dundalk SMRs. 

The picture for the rest of the county (including Cooley) is more reassuring. The SMRs for the rest of the 
county peaked in the late 1970s and have been declining ever since. However, with the exception of the late 
1970s they were more or less in line with the national average. Indeed, since the mid 1980s the SMRs 
would suggest that the rest of Louth has fared better than the country as a whole. 

It should be noted that the SMRs are relative measures which indicate how mortality in a given area 
compares with the national rates. The fact that the SMRs have generally tended to fall since the early 
1980s, at a time when age standardised rates at the national level were improving, is therefore especially 
significant, as it indicates that the improvement in Louth was taking place at an even faster rate than 
elsewhere. However, the SMRs in Drogheda and Dundalk still remained well above the national average. 
Also, Dundalk’s reversal in the early 1990s was caused by an absolute increase in cancer mortality rather 
than simply a failure to keep pace with improvements at the national level. 

The sudden reversal in the SMRs in Dundalk in the early 1990s is striking. Closer examination shows it 
was caused by a sudden increase in the number of cancer deaths in 1992 (to approximately 60 deaths per 
year), followed by another jump in 1995 (to 81 deaths). The number of deaths in 1988 and 1990 were 
similar to the numbers in 1992-1994, although they were separated by years with lower numbers (i.e. 
around 50 deaths). These jumps may indicate a real increase in the risk of cancer in Dundalk (reflecting 
 
7 No data were available for Drogheda and Dundalk after 1995. Deaths in 1970 were omitted from this 
analysis so that each of the time periods would be equal in length. 
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events that may have occurred possibly 20 years previously), or they may reflect changes in the other 
factors which could affect the number of deaths recorded for Dundalk (e.g. a change in the Urban District 
boundaries, or a change in medical practice resulting in more cancer patients being treated in Dundalk and 
subsequently counted as being normally resident in the town). The author lacks the local knowledge to 
gauge whether the observed increase in Dundalk was real or spurious, so any information which readers 
may have would be especially welcome. 

Summary 
It is possibly misleading to draw too many conclusions about the long term trends in cancer mortality in 
County Louth because such trends tend to be very minor in comparison with the oscillations which occur 
from one year to the next. Any trends which do exist are slow and gradual, but they do not support the 
perception that there has been a growing risk of dying from cancer over the period examined, although it is 
easy to see how this perception might have arisen. The crude death rate for cancer and the percentage of 
deaths attributed to cancer (as opposed to other causes) increased over the study period for both males and 
females. In other words, the number of people dying from cancer increased, and cancer was increasingly 
the primary cause of death.  

These crude statistics overlook the fact that these deaths increasingly occurred amongst older people. The 
age specific death rates for cancer declined for males at almost every age under the age of 65 and for 
females at most ages under the age of 75, although there was an increase in the mortality rates for females 
aged 24-34 and, more especially, those aged 35-44 (despite a decline in mortality for these ages at the 
national level). The main reason for the increase in the crude death rates was an increase in the age specific 
rates for males aged 65 and over and females aged 75 and over (coupled with an increase in the percentage 
of people in these age groups as the population generally aged).8

The trends in Louth generally paralleled similar trends at the national level. The crude death rate for cancer 
and the percentage of deaths attributed to cancer increased at the national level for both males and females 
(creating similar perceptions of a cancer ‘epidemic’ in many parts of the country). Indeed, if anything, these 
trends were even more pronounced than in other areas, especially for males. The increase in the percentage 
of deaths attribute to cancer was slower for males in Louth than at the national level. More tellingly, the 
rate of improvement in the age specific death rates was faster at all ages under 65 for males in Louth than at 
the national level, whilst the rate of increase in the death rate for those aged 75 or over was slower in 
Louth.  

The picture is more mixed for females. The rate of increase in the percentage of deaths attributed to cancer  
was slightly faster for females in Louth than elsewhere. Also the improvements in the age specific death 
rates for females were similar in Louth for most age groups, although the rates for females in Louth aged 
65-74 declined whereas they increased nationally, and they increased at a slower rate for Louth females 
aged 75 or over. On the other hand, as noted above, the situation disimproved in Louth for women aged 25-
34 and 35-44 despite improvements at the national level. 

Overall, mortality rates remain much higher for males in Louth than elsewhere, but the situation seems to 
have improved at a faster rate in Louth than elsewhere, resulting in a narrowing of the gap. On the other 
hand, mortality rates for female are much closer to, although still higher than, the national average, but 
there does not appear to have been a significant narrowing of the gap. Indeed, for females in the 25-34 and 
35-44 age groups, the trend was in the wrong direction. 

 
8 There is possibly a tendency to over-state the impact of improved life expectancy upon overall population 
structure. The major change during the study period was a sharp decline in the percentage of people in the 
youngest ages, resulting in a corresponding increase in the percentages in each of the other age groups. 
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The data do not permit much to be said about trends in mortality within Louth, but it would appear that 
Drogheda and Dundalk persistently had higher mortality rates than the rest of Louth throughout the study 
period. Also, whilst the situation would appear to have improved in Drogheda since the mid-1980s, there 
was a disturbing increase in cancer mortality in Dundalk in the early to mid 1990s, although whether this 
reflects an increase risk of cancer or other more spurious factors would require further investigation. 
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CHAPTER 4.  SPATIAL VARIATIONS IN CANCER MORBIDITY 
The previous chapters reported on spatial patterns and temporal trends in cancer mortality. However, 
cancer is not invariably fatal – indeed the survival rates for certain types of cancer are remarkably high. 
Mortality data therefore provide only a partial picture as they do not provide any information on those who 
have survived. This chapter therefore reports the analysis of morbidity data compiled by the National 
Cancer Registry. The first few sections chapter compares morbidity in Louth with that in other counties, 
whilst the final section looks at variations within Louth. 

The data provided by the National Cancer Registry contains information on each new cancer diagnosed 
between 1994 and 1998. The National Cancer Registry Board was established in 1991 and registration 
began on 1st January, 1994.9 Data are not available for the period before 1994 nor, at the time of analysis, 
were they available for the period after 1998. Although the time period is too short to enable much to be 
said about temporal trends, the data provide a very rich source of information on the geographical 
variations in cancer incidence. 

The data provided by the National Cancer Registry contains information on 104,192 tumours. However, it 
is possible for patients to develop more than one tumour, so some patients are recorded more than once. 
The analysis reported in this chapter therefore excludes the second (and any subsequent) tumours to avoid 
patients being ‘double counted’. It may therefore be regarded as an analysis of patients rather than of 
tumours. After excluding these additional tumours, the data contained information on 96,995 patients. 

The Registry includes information on benign (non-invasive) tumours as well as malignant tumours (i.e. 
cancers). Patients with benign tumours were therefore excluded from the study, leaving a total of 85,474 
cancer patients.  

Each cancer patient is geocoded by the National Cancer Registry – i.e. each patient is assigned a code 
identifying the DED in which they are normally resident. This permits the geographical distribution to be 
analysed at both county and sub-county levels. However, the geocoding for patients added to the registry in 
1998 was incomplete – i.e. some patients had been geocoded, but others had not. As there was no way of 
knowing whether the patients who had been geocoded could be regarded as typical of all patients registered 
in 1998, it was decided to exclude all patients registered in 1998 from the analysis. This reduces the total 
number of patients to 68,092.  

A small number of patients (2.4 per cent) were not geocoded, so the total number of patients who could be 
mapped was 66,455 (34,868 males, 31,587 females). However, there are some doubts about the accuracy of 
the coding of some of these cases, so the total number of cases which can be analysed with confidence is 
slightly smaller (61,436). However, it is assumed that all cases are accurately assigned to the correct 
county, so the larger set (i.e. 66,455 cases) is analysed in the inter-county comparisons, but the smaller set 
is used for the analysis of variations within Louth in the final section of the chapter. (The implications of 
using the larger set for inter-county comparisons is assessed in Appendix B). 

Does Co. Louth Have A High Crude Incidence Rate For Cancer? 
The geocodes were used to allocate each patient to a county. A ‘crude’ incidence rate was then calculated 
for each county by dividing the average number of new patients each year (i.e. the total number 1994-1997 

 
9 Walsh, P.M., Comber, H. and Gavin, A.T. (2001) All-Ireland Cancer Statistics 1994-1996. A Joint Report 
Of incidence And Mortality For The Island Of Ireland. National Cancer Registry (Ireland), Cork and 
Northern Ireland Cancer Registry, Belfast. 
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divided by 4) by the population at risk (i.e. the total population of the county as recorded in the 1996 
census).  

Table 8 shows the ‘crude’ incidence rates calculated for each county, expressed as new cases per 100,000 
persons. The national rate was calculated at 484 per 100,000 for males and 432 per 100,000 for females. 
However, if the patients who were excluded because they could not be geocoded are included, the national 
incidence rates become 496 per 100,000 for males and 443 per 100,000 for females.  

Males Females 
Rate Rank Rate Rank 

Carlow 442 23 377 23 
Dublin C.B. 612 3 587 1 
Dublin Belgard 281 34 294 34 
Dublin Fingal 313 33 314 33 
Dun Laoghaire / Rathdown 565 9 531 2 
Kildare 340 31 339 29 
Kilkenny 422 27 352 27 
Laois 469 21 415 18 
Longford 519 13 475 8 
Louth 483 17 452 12 
Meath 399 28 375 25 
Offaly 438 24 398 22 
Westmeath 509 14 454 11 
Wexford 446 22 375 24 
Wicklow 487 15 408 19 
Clare 438 25 335 30 
Cork C.B. 567 8 504 4 
Cork Co. 477 18 424 16 
Kerry 590 4 500 6 
Limerick C.B. 329 32 317 32 
Limerick Co. 378 29 339 28 
Tipperary N.R. 469 20 400 21 
Tipperary S.R. 484 16 406 20 
Waterford C.B. 438 26 446 14 
Waterford Co. 534 12 460 9 
Galway C.B. 350 30 334 31 
Galway Co. 553 10 420 17 
Leitrim 661 1 508 3 
Mayo 577 7 449 13 
Roscommon 625 2 460 10 
Sligo 578 6 482 7 
Cavan 584 5 503 5 
Donegal 543 11 429 15 
Monaghan 471 19 353 26 
National 484  432  
Table 8.  Mean Crude Cancer Incidence Rates (Per 100,000), 1994-1997. 

The incidence rate for males (483 per 100,000) is almost identical to the national average, leaving Louth 
ranked 17th highest in the 34 counties examined, but the incidence rate for females (452 per 100,000) 
exceeds the national rate, making Louth the 12th ranked county. Louth does not fare too badly overall. 
However, the incidence rates reported in Table 8 take no account of variations in age composition. As with 
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crude death rates, crude incidence rates may consequently give a misleading impression. The following 
section therefore explores whether Louth has a high age standardised rate.  

Does Co. Louth Have A High Standardised Incidence Ratio For Cancer? 
Standardised incidence rates and ratios can be calculated in much the same was as standardised mortality 
rates and ratios. Standardised incidence rates express the results as new cases per 100,000, but (as noted 
above for crude rates) the figures may be slightly low because of the omission of the cases which could not 
be geocoded. Standardised ratios are calculated to have a mean of 100, irrespective of how many cases are 
missing, and are also more readily interpreted when comparing areas. Standardised incidence ratios were 
therefore calculated here by the direct method using the European Standard Population as the standard 
population. New cases in persons aged 75 or over were omitted for the purposes of the present analysis. 

Males Females 
Ratio Rank Ratio Rank 

Carlow 93.9 19 93.4 20 
Dublin C.B. 121.0 1 118.7 1 
Belgard 100.0 12 99.8 13 
Fingal 106.4 5 107.3 5 
Dun Laoghaire / Rathdown 116.9 3 117.7 2 
Kildare 99.6 13 102.7 10 
Kilkenny 80.8 33 80.2 31 
Laois 87.5 29 101.5 11 
Longford 84.3 30 105.2 8 
Louth 104.4 6 106.5 7 
Meath 92.8 21 96.0 19 
Offaly 87.7 28 98.5 15 
Westmeath 100.1 10 112.6 3 
Wexford 88.3 26 83.3 28 
Wicklow 114.8 4 98.1 16 
Clare 83.8 31 75.5 33 
Cork C.B. 118.2 2 112.5 4 
Cork Co. 95.8 15 97.7 17 
Kerry 102.1 7 103.5 9 
Limerick C.B. 77.1 34 73.5 34 
Limerick Co. 81.8 32 81.2 30 
Tipperary N.R. 87.7 27 87.5 26 
Tipperary S.R. 94.6 17 87.9 25 
Waterford C.B. 100.0 11 106.9 6 
Waterford Co. 95.6 16 98.6 14 
Galway C.B. 91.8 22 100.5 12 
Galway Co. 93.0 20 89.9 24 
Leitrim 89.1 24 92.2 22 
Mayo 96.1 14 91.8 23 
Roscommon 93.9 18 82.4 29 
Sligo 100.3 9 93.4 21 
Cavan 100.4 8 96.8 18 
Donegal 90.0 23 87.0 27 
Monaghan 88.6 25 76.0 32 

Table 9.  Standardised Incidence Ratios (Per 100,000), 1994-1997. 
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Table 9 shows the standardised incidence ratios for each county in the Republic. Louth is ranked 6th for 
males with a standardised incidence ratio of 104.4. However, although higher than the national average, the 
excess morbidity for males in Louth between 1994 and 1997 is less than the excess mortality reported for 
1970 to 1999 in Chapter 2. This may be due to differences between morbidity and mortality, but it may also 
reflect the fact that the morbidity and mortality data cover different time periods. The lower morbidity rates 
may therefore reflect an improving situation for males in Louth in the 1990s, as suggested by the temporal 
trends in mortality reported in Chapter 3. 

The morbidity rate for females is very similar to that for mortality. The standardised incidence ratio for 
females is 106.5, the 7th highest in the state, whilst for mortality it was 106.4 and ranked 5th.

The standardised incidence ratios are mapped for males and females in Figure 13 and Figure 14 
respectively. It will be noted that the patterns depicted in these two maps are quite different from the 
patterns of mortality shown in Figure 1 and Figure 2. There are of course some similarities: Dublin C.B. 
and Cork C.B. have persistently high ratios, but some areas that had low mortality over the past three 
decades emerge as areas of above average morbidity in Figure 13 and Figure 14 (e.g. South Dublin, Fingal, 
Westmeath and Kerry).  

Counties west of the Shannon were generally identified as areas of low mortality in Figure 1 and Figure 2. 
Most of these are also identified as areas of low morbidity in Figure 13 and Figure 14, but perhaps the most 
striking feature in both morbidity maps is the band of low incidence counties stretching from Clare to 
Wexford. This band includes several high mortality areas, most notably Limerick C.B. Waterford C.B (for 
males) and Carlow. 

There are some interesting differences in the rates for males and females. Wicklow, Cavan and Sligo, for 
example, have high ratios for males, but below average ratios for females. On the other hand, Kildare 
Laois, Longford and Galway C.B. have high ratios for females, but below average ratios for males. 

The differences between the mortality maps for 1970 to 1999 (Figure 1 and Figure 2) and the morbidity 
maps (Figure 13 and Figure 14) are intriguing. At least  three possible explanations suggest themselves: 

a) The two sets of data refer to different time periods. The mortality data refer to a 30-year period from 
1970 to 1999, whereas the morbidity data refer only to 1994 to 1997. Some of the differences may reflect 
changes in the spatial distribution of cancer. 

b) Differences between the patterns of cancer morbidity and cancer mortality may reflect spatial variations 
in survival – i.e. some areas of high morbidity might have low mortality rates if they had better survival 
rates. This could reflect differences in the treatment available in different areas. However, survival is more 
likely to be a function of the different mix of cancer types found in different areas. Non-melanoma skin 
cancer represents about one third of all cancers, but it has a very high survival rate. Areas with above 
average rates of non-melanoma skin cancer with therefore tend to have high overall morbidity rates, but 
this will not translate into high mortality rates. Lung cancer, on the other hand, is much less common but 
accounts for about one fifth of all cancer deaths. Areas with a high rate of lung cancer will therefore tend to 
have high cancer mortality rates, but not necessarily have high morbidity rates. 

c) Either the mortality or the morbidity data may be more complete for some areas than for others. Whilst a 
possibility, this is not believed to be a significant factor. 

Whatever the explanation may be, the main point to note at present is that Louth is amongst the worst 
counties with regard to both morbidity and mortality.  
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Figure 13.  Standardised Incidence Ratios For Males Under 75, 1994-97. 
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Figure 14.  Standardised Incidence Ratios For Females Under 75, 1994-97. 
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Does Co. Louth Have A High Age Specific Incidence Rate At Every Age? 
Louth has an above average age standardised incidence ratio for both males and females – i.e. there were 
more new cases of cancer in the period 1994 to 1997 in Louth than might be expected given the age 
composition of the population. The next question is whether the excess number of new cases is 
concentrated amongst people in particular age groups or whether people of all ages are adversely affected. 
To explore this, age specific incidence rates were calculated for each of the age groups examined 
previously.10

The age specific incidence rates for males and females are shown in Table 10. The male rates are much the 
same as the national average for the 5-14, 15-24, 35-44, and 45-54 age groups. They are lower for the 55-
64 age group, but they are higher in Louth for all the other age groups. A similar sort of pattern may be 
observed for females, except that the Louth rate for females aged 55-64 is above the national average, but 
the rates for the 35-44 and 45-54 age groups are much the same or below the national average. Younger 
adult females (i.e. those aged 15-24 and 25-34 have above average incidence rates). 

 Males Females 
Age Louth National Louth National 
0-4 30 19 24 16 
5-14 9 11 6 9 
15-24 21 22 38 20 
25-34 64 53 85 69 
35-44 117 117 187 212 
45-54 372 370 500 510 
55-64 1051 1140 1034 962 
65-74 2988 2626 1807 1637 
75 + 4857 4223 2495 2350 
Table 10.  Mean Age Specific Cancer Incidence Rates (Per 100,000), 1994-1997. 

The patterns in the age specific incidence rates for 1994-1997 generally reflect the patterns in the age 
specific mortality rates for 1970-1999 as shown in Table 3. However, the male mortality rates were higher 
in Louth for all age groups, whereas the incidence rates for men aged 55-64 are below the national average. 
This would tend to support the conclusion drawn from Table 6 that the situation for males in Louth in these 
age groups improved between the 1970s and 1990s.  

The patterns in the age specific incidence rates for females in Table 10 likewise tend to reflect the patterns 
in the age specific mortality rates in Table 3. The high incidence rate for 25-34 age group, paralleling the 
high mortality rate for the same age group, is especially disturbing given the young age of the women, and 
the fact that the mortality trends in Table 6 suggest that the situation is disimproving. Whilst the numbers 
are very small, the above average rate for 15-24 year olds is also disturbing. 

Are There Spatial Variations In Cancer Morbidity Within County Louth? 
The mortality data reported in Table 5 suggest that Drogheda and Dundalk have above average cancer 

 
10 The data would permit age specific rates to be calculated for 5-year (or even 1-year) age groups, but 10-
year age groups are retained for comparability with the mortality data discussed previously. 
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mortality rates, but that the rest of the county was more of less in line with the national average. However, 
these findings need to be treated with caution because of various limitations in the data. This section 
examines whether similar spatial variations are suggested by the morbidity data. 

Standardised incidence ratios can be calculated for each DED in Louth, permitting in theory a much more 
detailed spatial breakdown than is possible from the mortality data. However, the ratios calculated for many 
DEDs with small populations are potentially misleading because of what is generally referred to as ‘the 
small numbers problem’ – i.e. one or two fewer or additional cancer cases in a DED may make a very large 
‘percentage’ difference to the ratio. The maps of standardised incidence ratios for DEDs in County Louth 
consequently tend to display widely varying ratios in what would appear to be a haphazard pattern. Rather 
than cause unjustified concern amongst people who live in areas which, just by chance, happen to have 
high ratios, it is preferable to aggregate DEDs into a smaller number of areas with larger populations.11

Figure 15.  Analytical Areas In County Louth. 

Seven areas, loosely based on the Urban and Rural Districts in County Louth, were defined for the purposes 
of analysis. Because the towns now extend beyond their original Urban District boundaries, St. Peter’s 
DED was added to the DEDs within Drogheda M.B. to form a ‘Greater Drogheda’ area and Dundalk Rural, 
Castletown and Haggardstown DEDs were added to those within Dundalk U.D. to form a ‘Greater 
Dundalk’ area. Although not an Urban District, a ‘Greater Ardee’ area was defined by joining Ardee Urban 
and Ardee Rural DEDs. Four predominantly rural areas were defined from the remaining DEDs. The 

 
11 There are other approaches which may be adopted, in particular a number of techniques based on 
Bayesian statistics, but they do not completely resolve the problems. The approach adopted here has the 
advantage of being simple to understand. 
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Cooley region contains the seven DEDs on the Cooley Peninsula, NorthWest Louth contains the remaining 
DEDs in the Dundalk Rural District plus Clonkeen and Talanstown DEDs, Mid Louth contains the 
remaining DEDs in Ardee No. 1 Rural District, and South Louth contains the remaining DEDs in the Louth 
Rural District. The boundaries of the seven areas are shown in Figure 15. 

Standardised incidence ratios were calculated for each area using the direct method, standardizing to the 
European Standard Population. As noted previously, only cases which were confidently geocoded were 
used in this part of the analysis. The national age specific rates (as opposed to the Louth age specific rates) 
were used in the calculations as the age specific rates for the standard population, with the result that ratios 
higher than 100 indicate an incidence rate above the national average (but not necessarily higher than the 
Louth average). The standardised incidence ratios are shown in Table 11.  

Area Males Females 
Greater Drogheda 133.3 142.6 
Greater Dundalk 104.7 97.5 
Greater Ardee 83.2 100.6 
Cooley 79.5 92.5 
NorthWest Louth 104.1 85.6 
Mid Louth 76.6 106.8 
South Louth 94.6 99.5 

Table 11.  Standardised Incidence Ratios For Areas In Louth, 1994-97. 

The Greater Drogheda area has the highest standardised incidence ratios for both males and females. 
Indeed, it is the only area which has an incidence rate substantially above the national average for both 
sexes. Greater Dundalk has an above average incidence for males but not females, although in both 
instances it is only slightly different from the national average. Greater Ardee is about average for females, 
but well below average for males. Cooley interestingly (given that it was concerns in this area that 
instigated this study) has a low incidence for both males and females. Northwest Louth has the third highest 
incidence for males, but has a very low incidence for females. The opposite is true for Mid Louth which has 
the second highest incidence for females, but a very low incidence for males. Finally the incidence in South 
Louth, despite its proximity to Greater Drogheda, is very close to the national average for and females, and 
below average for males. 

Overall, the standardised incidence ratios suggest that cancer incidence in Louth in the mid-1990s was not 
particularly high, except in the Greater Drogheda area. However, the data would suggest that the incidence 
rates in Drogheda were about one third above the national average for males and almost one half above the 
national average for females. This, on the face of it, would suggest a very disturbing situation in Drogheda. 
However, although patients are geocoded by their home address, it is possible that the figures for Drogheda 
may in some way be inflated because it is the location of the largest hospital in the North Eastern Health 
Board Region. It is also possible that the population at risk, used in the denominator, may have been 
undercounted. If some of the Drogheda cases normally reside elsewhere in Louth, then the incidence rates 
for the other areas of Louth may be understated. 

Given the concerns expressed about the possible influence of discharges from Sellafield, a second set of 
regions were defined. A coastal zone was defined as all DEDs which bordered on the sea, plus Ravensdale 
DED (which would otherwise have formed a ‘region’ on its own). The remaining DEDs form a contiguous 
inland zone. The location of these two zones is shown in Figure 16. 
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Figure 16.  Coastal And Inland Zones In County Louth. 

The standardised incidence ratios calculated for the two zones are shown in Table 12. It will be noted that 
the coastal zone has a higher incidence for both males and females. This would appear to support the 
contention that Sellafield may pose a risk to people in coastal areas. However, the coastal zone contains the 
Greater Drogheda area, which accounts for most of the excess morbidity. If the Greater Drogheda area is 
excluded from the coastal zone, then the coastal zone is found to have a similar incidence to the inland 
zone. This does not prove that Sellafield is not a factor – there is little reason to believe its effects would be 
confined to a narrow coastal strip – but the incidence rates do not provide any evidence to suggest that it is 
a factor.  

Zone Males Females 
Coastal 119.9 112.4 
Inland 83.0 100.7 

Table 12.  Standardised Incidence Ratios For Zones In Louth, 1994-97. 

Summary 
Generally speaking the analysis of the morbidity data for the period 1994-1997 provided by the National 
Cancer Registry supports the conclusions based on the mortality data for 1970 to 1999. The ‘crude’ 
incidence rate for Louth, like the crude death rate was neither exceptionally high or low, but this is 
misleading because of the generally youthful nature of the Louth population. When the effects of age are 
taken into account, in the form of standardised incidence ratios, Louth fares worse. Louth has the 6th worst 
standardised incidence ratio for males and the 7th worst ratio for females in the country. However, the 
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amounts of excess morbidity are comparatively small - 4 per cent for males and 6 per cent for females.   

The morbidity data also tend to support the conclusions from the mortality data that the higher risk of 
cancer in Louth is less pronounced amongst middle aged men and women than it is for both younger and 
older people of both sexes. The age specific incidence of cancer in middle aged men in Louth (i.e. those in 
the 45-54 and 55-64 age bands) is similar to or below the national average. Louth men in these age bands 
were found to have above average mortality in Chapter 2, but the age specific rates for these ages in Louth 
were also found to be declining much faster than the national average in Chapter 3, suggesting that the 
reduced risk in men in these ages has brought them into line with the national average. However, similar 
improvements do not appear to have occurred for older men in Louth, with the result that the age specific 
incidence rate for men in these ages remained higher in Louth than the national average. 

The age specific incidence rates for middle aged women in Louth (i.e. in the 35-44 and 45-54 age bands) 
were similar to the national average, but the Louth rates were higher than the national average for both 
younger and older women.12 This broadly corresponds to the findings based on mortality data in Chapter 2. 
Although the number of cases is much lower for younger women than for older women, the very high 
incidence for Louth women aged 15-24 and 25-34, relative to the rest of the country, coupled with the fact 
that mortality amongst women in these ages was found to be increasing in Louth at a time when it declined 
elsewhere, is a disturbing trend possibly suggesting a growing problem which is likely to intensify as the 
women in this cohort become older. 

The morbidity data provided by the national Cancer Registry permits spatial variations in cancer to be 
examined at a larger scale (i.e. for smaller areas) than is possible using the published mortality data. 
However, the fact that the morbidity data are only available for 5 years, and the fact that a substantial 
number of cases had to be ignored because they could not be confidently geocoded, reduces the confidence 
which may currently be placed upon any conclusions which may be drawn. The morbidity data supports 
some of the conclusions based on mortality data in Chapters 2 and 3, but they also provides some 
contradictions. Dundalk was identified in Chapter 2 as an area of high mortality, but the morbidity data in 
this Chapter suggest that incidence rates for both males and females in Dundalk is not very different from 
the national average. The possibility that this might be attributed to an improving situation in Dundalk 
between the 1970s and 1990s is contradicted by the steep rise in mortality reported for the 1991-95 period 
in Table 7.  

The morbidity data supports the conclusion that Drogheda has the highest rates of cancer in Louth. Indeed, 
the morbidity data suggest that Drogheda may be the only area in Louth with significantly high rates for 
both males and females. However, further research is required to establish whether the high morbidity rates 
are an accurate indication of increased risk or a statistical artefact generated by unidentified causes.  

The morbidity data suggest that the incidence rates may be above average for either males or females in 
other parts of Louth, but where they are high for one sex they tend to be low for the other, with the result 
that it would appear that no other part of Louth is markedly out of line the national average overall. The 
Cooley peninsula has a low calculated incidence rate for both males and females.  

 
12 It should perhaps be noted that ‘middle aged’ women in these discussions are 10 years younger than 
‘middle aged’ men. 
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CHAPTER 5.  PRINCIPAL CANCER TYPES 
The previous chapters indicate that, relative to the rest of the country, Louth experiences above average 
rates of cancer mortality and morbidity. This chapter explores whether this excess is caused by particular 
types of cancer, or whether Louth has generally elevated rates of all types of cancer.  

The Report on Vital Statistics provides some information on cancer mortality which could be used to 
address this question, but the data provided by the National Cancer Registry provides a much richer source 
of information, especially given the steps taken by the Registry to ensure the accuracy of the diagnostic 
data.13 The analysis reported in this chapter therefore uses only the Registry data. 

Some patients, as mentioned previously, have multiple tumours. It was decided for the purposes of this 
chapter to analyse all tumours (in contrast to the previous chapter which was an analysis of patients). 

Are Cancer Types In Louth Different To The Rest Of The Country? 
Table 13 shows the distribution of cancer sites for males and females in Louth and in the country as a 
whole. For each sex the table shows the number of tumours between 1994 and 1998 for each of the major 
sites as an absolute count and as a percentage of the total. The ‘excess’ column indicates the extent to 
which the number of cancers in Louth exceeds the number which would be expected if Louth had the same 
age-specific rates as the rest of the country.14 Positive numbers indicate that the proportion of cancers in 
Louth for a particular site was higher than the national proportion.  

There are a substantial number of possible sites other than those listed. These are grouped together under 
the heading ‘other’. Although the aggregate number of cancers in these sites is high – more than 10 per cent 
for both sexes – the numbers for any one site is much smaller than for any of the sites listed. 

Skin cancer, especially non-melanoma skin cancer, is by far the most common type of cancer. Louth has a 
higher percentage of  non-melanoma skin cancers than the country as a whole. It is also the type of cancer 
for which Louth has the largest excess for males and second highest for females. However, non-melanoma 
skin cancers rarely metastasise and the prognosis is generally very good.15 The prognosis for melanomas is 
less optimistic, but fortunately they are much less common. Louth has excess melanomas for females, but 
slightly fewer than expected for males. It will be noted that Table 13 also includes in situ melanomas and 
non-melanomas. These are tumours with the potential to become malignant (i.e. invasive), but which have 
not yet done so. Louth has fewer cases of these than expected.  

The next three most common types of cancer for males are prostate cancer, colorectal cancer and lung 
cancer. Louth has fewer prostate and colorectal cancers than expected, but more lung cancers.16 As a result, 
 
13 The Report on Vital Statistics is based on information extracted from death certificates. However, there 
are problems associated with the accuracy of the cause of death as recorded on death certificates. The 
National Cancer Registry identifies the cause more accurately using patient records.  
14 The estimated number of excess cases is calculated using the age-specific rates for all tumours, rather 
than the age-specific rates for each site. The estimates should therefore be regarded as indicative rather than 
precise. 
15 Non-melanoma skin cancers are excluded from many analyses because they are so numerous, but not as 
serious as other forms of cancer.  
16 Colorectal cancer is defined here as cancer of the colon (i.e. large intestine), rectosigmoid junction, 
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the rank order of these three cancers is the inverse of the national ranking – i.e. lung cancer is the second 
most common cancer in Louth, whereas prostate cancer is the second most common nationally. However, it 
is important to keep things in perspective. Louth had 128 cases of lung cancer over 5 years, compared with 
an expected number of 107. This is a disturbing excess but it would therefore be stretching the point to 
conclude that there was an ‘epidemic’ of lung cancer in Louth. The very low number of cancers of the 
prostate in Louth is noteworthy, although the author is uncertain what interpretation should be placed on 
this. 

 Male Female 
National Louth National Louth 

Site ICD 
Code  

Cases % Cases % Excess 
Cases 

Cases % Cases % Excess 
Cases 

Oesophagus C15 865 1.68 29 2.37 10 581 1.10 8 0.61 -6 
Stomach C16 1,476 2.87 46 3.76 14 871 1.65 28 2.13 8 
Colorectal C18-

C21 
4,983 9.69 109 8.90 –1 3,778 7.16 76 5.78  -13 

Pancreas C25 798 1.55 17 1.39 –1 816 1.55 21 1.60 2 
Lung C34 4,867 9.46 128 10.45 21 2,540 4.82 66 5.02 6 
Melanoma Skin C43 706 1.37 14 1.14 –2 1,178 2.23 38 2.89 10 
NonMelanoma 
Skin 

C44 17,337 33.70 468 38.20 86 14,014 26.57 377 28.65 48 

Breast C50 64 0.12 0  0.00 –1 7978 15.12 178 13.53 -9 
Female Sex 
Organs 

C51-
C57 

0 0.00 0 0.00 0 3,797 7.20 82 6.23 -7 

Prostate C61 5,752 11.18 102 8.33 –25 0   0.00 0   0.00 0  
Kidney C64 757 1.47 20 1.63 3 433 0.82 12 0.91 2 
Bladder C67 1,640 3.19 31 2.53 –5 640 1.21 15 1.14 0 
Brain C71 720 1.40 14 1.14 –2 516 0.98 13 0.99 1 
Hodgkin's 
Lympoma 

C81 224 0.44 4 0.33 –1 188 0.36 2 0.15 –2 

Non-Hodgkin's 
Lymphoma 

C82-
C85 

1,054 2.05 26 2.12 3 925 1.75 17 1.29 –5 

Leukaemia C91-
C95 

995 1.93 31 2.53 9 728 1.38 19 1.44 2 

Melanoma (In 
Situ) 

D03 281 0.55 2 0.16 -4 567 1.07 12 0.91 -1 

NonMelanaoma 
(In Situ) 

D04 1,621 3.15 33 2.69 -3 3,630 6.69 61 4.64 -22 

Cervix (In Situ) D06      3,783 7.17 143 10.87 54 
Other   7,303 14.20 151 12.33 –10 5,886 11.16  148 11.25 10 
Total   51,443 100.00 1,225 100.00 93 52,749 100.00 1,316 100.00 78 

Table 13.  Distribution Of Cancer Sites In Louth, 1994-1998. 

Louth males have an excess number of cancers for some of the less common sites. The most striking is 
cancer of the stomach, where the number of cases was almost one half higher than might be expected (i.e. 
46 cases instead of 32). Cancer of the oesophagus had an equally high percentage of excess cases (i.e. 29 
cases instead of 19), although the absolute numbers were smaller. Finally, given the fears associated with 
radiation, the excess number of leukaemia cases (31 instead of 22) is noteworthy.17 

rectum or anus. The colon and the rectum are the more common sites. 
17 Although leukaemia is the type of cancer most associated with radiation, radiation accounts for only a 
minority of leukaemia cases.  



41 

 

Breast cancer is the second most common type of cancer for women, both nationally and in Louth. 
However, the number of tumours in Louth is lower than might be expected. Cancers of the female sex 
organs and colorectal cancers are the third and fourth most common types of malignant cancer both 
nationally and in Louth, although each type (despite being a composite category) is considerably less 
common than breast cancer.18 Louth has fewer cases of both types, especially colorectal cancers, than 
would be expected. However, the table also records non-malignant tumours of the cervix. There are an 
exceptionally high number of in situ cervical tumours in Louth (143 instead of 89). Indeed, there is a larger 
excess of in situ tumours of the cervix than for any other type of type of cancer for females. This, however, 
does not necessarily indicate a higher risk of cervical cancer – it may simply reflect a higher detection rate 
arising from effective screening.  

Lung cancer is the fifth most common type of malignant cancer for women, both nationally and in Louth. 
As with men, Louth had more cases than might be expected. However, once again it is important to keep 
the numbers in perspective: there were 66 cases instead of an expected 60. 

Like men, Louth women had an excess number of cancers of the stomach (28 cases instead of 20), although 
stomach cancer is much less common in women than men, both nationally and in Louth. Unlike men, 
women in Louth do not have an excess number of cancers of the oesophagus. Indeed, although fairly 
uncommon amongst women at the national level, the number of cases in Louth was exceptionally low (8 
cases instead of an expected 14). Finally, and reassuringly given the concerns about radiation, leukaemia 
amongst females does not appear to be significantly different from the national average (19 cases instead of 
an expected 17). 

The number of cases for other sites for females was more or less what might be expected. The number of 
lymphomas, both Hodgkin’s and non-Hodgkin’s was less than might be expected. The miscellaneous 
‘other’ category produced an excess number of cases for females (148 instead of 138), but males had an 
equal sized deficit of cases.  

Table 14 shows the number and percentage of deaths attributed to each cancer site in the Public Health 
Information System for the period 1980 to 2001. The diagnosis is probably not as reliable as in the National 
Cancer Registry data., but it reaffirms that the distribution of cancer sites in Louth is generally similar to 
that nationally. It also indicates that Louth has an excess number of deaths attributed to lung cancer 
(males), stomach cancer (males and females) and breast cancer (females) and a lower percentage attributed 
to prostate cancer (males), colon cancer (males and females) and pancreas (males and females). Given the 
concerns associated with radiation, it is noteworthy that Leukaemia deaths are lower than the national 
average for both sexes. Deaths from breast cancer, however, are above the national average, whereas the 
morbidity data indicated they were less common in Louth. 

Table 14 also indicates that the pattern of deaths is quite different to that for morbidity. Lung cancer is by 
far the major cause of death for males, both nationally and in Louth, followed a long way behind by cancers 
of the prostate, stomach and colon. Breast cancer is the major cause of death for females, followed by lung 
cancer, colon cancer and stomach cancer. However, cancers of the cervix, uterus and ovary combined 
would rank third in Louth. The high percentage of deaths attributed to lung cancer for both sexes, but 
especially males, is out of proportion to the numbers indicated in the morbidity data in Table 13. This 
reflects the poor prognosis for this particular type of cancer. 

 

18 Cancers of the female sex organs are defined here as cancers of the vulva, vagina, cervix, uterus or 
ovaries. The ovaries, uterus and cervix are the more common sites. 
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Males Females 
National Louth National Louth 

Cases % Cases % Cases % Cases % 
Oesophagus : ICD 
150 

3,557 4.2 86 4.0 2,441 3.4 57 3.1 

Stomach : ICD 151 5,974 7.1 189 8.8 3,947 5.5 122 6.5 
Colon : ICD 153 7,755 9.2 174 8.1 7,262 10.1 169 9.1 
Rectum : ICD 154 3,307 3.9 96 4.4 1,993 2.8 43 2.3 
Pancreas : ICD 157 4,147 4.9 96 4.4 3,656 5.1 90 4.8 
Lung : ICD 162 22,366 26.4 686 31.8 10,530 14.6 272 14.6 
Melanoma : ICD 172 561 0.7 13 0.6 698 1.0 13 0.7 
Other Skin : ICD 173 673 0.8 18 0.8 434 0.6 8 0.4 
Breast : ICD 174 0 0.0 0 0.0 13,510 18.8 386 20.7 
Cervix : ICD 180 0 0.0 0 0.0 1,465 2.0 42 2.3 
Uterus : ICD 182 0 0.0 0 0.0 1,034 1.4 27 1.4 
Ovary : ICD 183 0 0.0 0 0.0 4,321 6.0 105 5.6 
Prostate : ICD 185 9,732 11.5 213 9.9  0.0  0.0 
Bladder : ICD 188 2,334 2.8 53 2.5 1,045 1.5 29 1.6 
Kidney : ICD 189 1,630 1.9 43 2.0 942 1.3 27 1.4 
Lymphoma : ICD 
200-202 

2,601 3.1 55 2.5 2,114 2.9 50 2.7 

Multiple myeloma 
ICD 203 

1,514 1.8 31 1.4 1,272 1.8 40 2.1 

Leukaemia : ICD 
204-208 

2,770 3.3 66 3.1 2,035 2.8 46 2.5 

Other 15,740 18.6 339 15.7 13,229 18.4 339 18.2 
Total : ICD 140-208 84,661 100.0 2,158 100.0 71,928 100.0 1,865 100.0 

Table 14,  Distibution Of Sites Resulting In Death, 1980-2001. 

Are Cancer Types In Drogheda Different To Elsewhere? 
Drogheda was observed in Chapter 2 to have a higher age standardised mortality ratio for cancer than the 
rest of the county. It was also observed to have a higher age standardised incidence rate in Chapter 4. This 
raises obvious questions as to why the rates should be so high. The distribution of cancer sites of patients in 
‘Greater Drogheda’ (as defined in Chapter 4) was therefore examined using the National Cancer Registry 
data to explore whether people in Drogheda had a higher risk of particular types of cancer. 

Table 15 shows the distribution of cancer types for patients living in Drogheda. The table shows the 
percentages of cancers of each type in Drogheda, Louth and the country as a whole for males and females.  

The percentages of non-melanoma skin cancers were slightly higher for both males and females, but given 
that Louth has a higher percentage than the country as a whole for both sexes (especially males) this 
translates into a substantial number of cases.  

The percentage of lung cancers for males in Drogheda is slightly higher than the rest of the county, which 
again is higher than the national percentage. This represents about 4 cases more than would be expected 
relative to the rest of Louth and 8 more than would be expected relative to the rest of the country. However, 
the female percentage is lower than the rest of the county and slightly lower than the national figure. 

The figure that stands out most clearly is the percentage of in situ tumours of the cervix. The Drogheda 
percentage is almost 50 per cent higher than that for the rest of the county and twice the national figure. 
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However, as noted previously, this may reflect more effective screening.  

Overall the percentages for Drogheda for most sites are not too different from those in Louth as a whole. 
The prevailing impression is that people in Drogheda are not affected by different types of cancer than 
elsewhere, but they do have more cases.  

Males Females 
Drogheda Louth National Drogheda Louth National

Cases % % % Cases % % % 
Oesophagus C15 10 2.67 2.37 1.68 2 0.45 0.61 1.10 
Stomach C16 11 2.94 3.76 2.87 10 2.23 2.13 1.65 
Colorectal C18-

C21 
28 7.49 8.90 9.69 17 3.79 5.78 7.16 

Pancreas C25 3 0.80 1.39 1.55 4 0.89 1.60 1.55 
Lung C34 43 11.50 10.45 9.46 21 4.68 5.02 4.82 
Melanoma Skin C43 8 2.14 1.14 1.37 12 2.67 2.89 2.23 
NonMelanoma 
Skin 

C44 153 40.91 38.20 33.70 134 29.84 28.65 26.57 

Breast C50 0   0.00 0.12 65 14.48 13.53 15.12 
Female Sex 
Organs 

C51-
C57 

0 0.00 0.00 25 5.57 6.23 7.20 

Prostate C61 32 8.56 8.33 11.18 0    0.00  0.00 
Kidney C64 7 1.87 1.63 1.47 3 0.67 0.91 0.82 
Bladder C67 9 2.41 2.53 3.19 4 0.89 1.14 1.21 
Brain C71 3 0.80 1.14 1.40 4 0.89 0.99 0.98 
Hodgkin's 
Lympoma 

C81 0   0.33 0.44 0   0.15 0.36 

Non-Hodgkin's 
Lymphoma 

C82-
C85 

4 1.07 2.12 2.05 6 1.34 1.29 1.75 

Leukaemia C91-
C95 

6 1.60 2.53 1.93 2 0.45 1.44 1.38 

Melanoma (In 
Situ) 

D03 2 0.53 0.16 0.55 0   0.91 1.07 

NonMelanaoma 
(In Situ) 

D04 8 2.14 2.69 3.15 23 5.12 4.64 6.69 

Cervix (In Situ) D06 0     71 15.81 10.87 7.17 
Other   47 12.57 12.33 14.20 46 10.24 11.25 11.16 
Total   374 100.00 100.00 100.00 449 100.00 100.00 100.00 

Table 15.  Distribution Of Cancer Types In Drogheda, 1994-1998. 

Are Young Women More Susceptible To Certain Types Of Cancer In Louth Than 
Elsewhere? 
Young adult women (i.e. women aged 15-34) were observed to have high incidence and mortality rates. 
Table 16 shows the distribution of cancer types affecting women aged 15-34 in Louth and women of the 
same age nationally. The number of sites shown is less than in the previous two tables because some sites 
are extremely rare in women of this age. 

The most striking feature in this table is the very high percentage of in situ tumours of the cervix, which 
account for almost two thirds of all tumours affecting young women in Louth. However, although the 
percentage in Louth is higher than the national figure, it is not dramatically higher than the national 
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percentage which is also large. 

The percentages for most other sites is much the same in Louth as elsewhere. The main exception is 
melanoma where the percentage in Louth is approximately twice the national percentage (i.e. there are 11 
cases where one might have expected only 6).  

National Louth 
Cases % Cases % 

Colorectal C18-C21 37 0.9 1 0.7 
Melanoma C43 177 4.4 11 7.7 
Non-Melanoma C44 240 5.9 4 2.8 
Breast C50 239 5.9 6 4.2 
Sex Organs C51-C57 282 7.0 10 7.0 
Hodgkin’s 
Lymphoma 

C81 101 2.5 2 1.4 

Non-Hodgkin’s 
Lymphoma 

C82-C85 48 1.2 0 0.0 

Leukaemia C91-C95 59 1.5 3 2.1 
Melanoma In 
Situ 

D03 29 0.7 1 0.7 

Cervix In Situ D06 2,344 57.8 92 64.8 
Total 4054 100.0 142 100.0 

Table 16.  Distribution Of Cancer Types Affecting Young Adult Females 

Summary 
The overall distribution of cancers between the various sites in Louth is much the same as the rest of the 
country. However, Louth would appear to have lower percentages of several of the more common sites, 
such as prostate (males), colorectal (males and females), breast (females) and female sex organs (females). 
The major exceptions are lung cancer, where Louth records an excess number of cases for both sexes, and 
in situ tumours of the cervix which are significantly more common than elsewhere. Louth also has an 
excess number of cancers for some of the other sites, most notably stomach (males and females), 
oesophagus (males), leukaemia (males), melanoma (females) and other site (females). Also although the 
National Cancer Registry records fewer breast cancers than elsewhere, the number of deaths attributed to 
breast cancer is higher in Louth. 

A somewhat similar pattern was observed in Drogheda, where lung cancer is even more common amongst 
males than in the rest of the county and in situ tumours of the cervix are strikingly more common amongst 
females.  

Young women aged 15-34 were identified previously as an especially vulnerable group in Louth. The two 
most common types of tumour are in situ tumours of the cervix and melanoma, both of which are more 
common in young women in Louth than elsewhere, although  not dramatically so. 
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CHAPTER 6.  DISCUSSION 
This study was prompted by several inter-related concerns expressed by residents in the Cooley peninsula. 
These include a perceived high incidence of cancer in the area; the perception that cancer incidence is on 
the increase; and a concern that the BNFL installation at Sellafield may be affecting people’s health. This 
chapter begins by reviewing the extent to which the findings reported here support these concerns. The 
chapter concludes with a brief discussion of some other factors which may influence cancer rates in Louth. 
As in the other chapters, a question and answer format is adopted in the interests of clarity. 

Does Louth Have A High Incidence Of Cancer? 
The crude death rates and crude morbidity rates suggest that the cancer incidence in Louth is not too 
different from the national average. However, these crude rates are deceptive because they do not take any 
account of the fact that Louth has a higher percentage of younger people. Age standardised and age specific 
rates therefore provide a more reliable guide. The age standardised mortality ratios indicate that Louth had 
about 15 per cent more male deaths and 6 per cent more female deaths than might be expected compared 
with the national average over the period 1970 to 1999. It was ranked 4th worst for males and 5th for 
females (Table 2). The age standardised incidence rates based on the National Cancer Registry data for the 
period 1994 to 1997 likewise indicate Louth has a high incidence. The incidence rate for males was 4 per 
cent above the national average whilst the female rate was 6 per cent above. Louth was ranked 6th for males 
and 7th for females (Table 9). 

The age specific mortality rates indicate that this excess mortality is not confined to one or two age groups 
but is found at every age (except 5-14) for males and every age except 35-44 and 65-74 for females (Table 
3). The age specific incidence rates depict a similar situation. The male rates were again higher in Louth for 
most ages, but they are more or less the same as the national rates for the 5-14, 15-24, and 45-54 age 
groups, whilst they are lower for the 55-64 age group. The female rates were lower in Louth for 5-14, 35-
44 and 45-54 age groups but are higher for all other ages (Table 10). Both the mortality and morbidity data 
suggest a significantly increased risk associated with females aged 25-34. The morbidity data suggest that 
the 15-24 year olds also have a higher risk. 

The mortality also indicate that cancer is more frequently the cause of death in Louth than elsewhere at 
most ages for both males and females (Table 4). Overall cancer accounted for 22.0 per cent of all male 
deaths in Louth between 1970 and 1999 (compared with 20.7 per cent nationally) and 21.5 per cent of all 
female deaths in Louth (compared with 20.4 per cent nationally). These percentage differences may appear 
small, but they translate into a substantial number of deaths over a 30 year period.  

No matter what way one looks at the figures, there can be little doubt that the perception of an above 
average risk of cancer in Louth is in fact an accurate reflection of the real situation.  

Does Cooley Have A High Incidence Of Cancer? 
The concerns originally expressed to the author were about cancer in Cooley as opposed to Louth in 
general. So does the evidence suggest that Cooley has a particular problem? 

The mortality data do not allow rates to be compared for small areas. However, information was published 
in the Annual Report on Vital Statistics on deaths in Drogheda M.B. and Dundalk U.D. each year until 
1995. This allows standardised mortality rates to be calculated for these two towns and, by a process of 
elimination, for the rest of the county (including Cooley). These calculations suggest that Drogheda and 
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Dundalk had a substantial number of excess deaths from cancer in the period 1970 to 1999, but the rate for 
the rest of the county was more or less the same as the national average (Table 5). 

The morbidity data from the National Cancer Registry permit a much more detailed geographical analysis, 
but the results need to be treated with caution because the data were only available at the time of analysis 
for a five year period. Nevertheless, these data support the impression that Drogheda has a very high 
incidence, although the standardised incidence ratios for Dundalk are not much different from the national 
average (Table 11). The ratios for other parts of Louth varied, but no area exhibited markedly elevated rates 
for both males and females. The most striking feature, however, is that Cooley had the lowest standardised 
incidence ratio for males (79.5) and the second lowest for females (92.5). Both ratios are well below the 
national average. 

The main conclusion therefore is that the perception of a high incidence of cancer in Cooley is not 
supported by available data.  

Have Cancer Rates Increased In recent Years? 
The time period covered by the morbidity data available from the National Cancer Registry is too short to 
permit any firm conclusions to be made about trends in morbidity. However, despite significant 
fluctuations from one year to the next, the mortality data cover a long enough time period to along some 
conclusions to be drawn about long-term trends. 

The crude death rates exhibit a long-term trend towards an increase, especially for females (Figure 5 and 
Figure 6). The percentage of all male deaths and the percentage of all female deaths caused by cancer have 
also increased since the 1970s (Figure 11 and Figure 12). These trends suggest a deteriorating situation. 
However, the age standardised and age specific rates tell quite a different story.  

Male age standardised rates declined both nationally and in Louth, but the rates in Louth fell at a faster rate 
than the national rate (Figure 9). This has two implications. First, the risk of dying from cancer at a given 
age has generally declined for males. Second, the number of excess deaths in Louth has declined, bringing 
Louth more into line with the national average. Females age standardised rates also display a downward 
trend, both in Louth and nationally (Figure 10). However, the rate of improvement for females in Louth is 
much less than that for males, and has merely kept pace with the national trend. There is therefore little 
evidence to suggest a narrowing of the gap between the higher Louth rates and national rates for females. 
Nevertheless, the overall situation for females in Louth has been one of improvement, albeit at a slower rate 
than for males. 

The age specific death rates provide more detail on these trends. The age specific death rates for males in 
Louth declined for all ages below 65 (except the 15-24 age group where the numbers are very small) (Table 
6). Further, the rate of decline for all ages between 25 and 64 was higher than the national average. 
However, against this, the age specific death rate for males aged 65-74 and 75 or over increased both in 
Louth and nationally. The rate of increase was slightly higher in the 65-74 age group in Louth, but much 
lower than the national increase in 75 or over age group.  

The age specific death rates for females in Louth declined for most age groups, but the rates of decline in 
Louth were not much different to those at national level. Women in the two oldest age groups fared better -
the age specific death rate declined for females in Louth in the 65-74 age group, whereas the rates increased 
at national level, and although they increased in Louth for women aged 75 or over, they did so at a slower 
rate than nationally. However, the rates for females aged 25-34 and 35-44 increased in Louth, whereas they 
declined nationally. This, as noted previously, is a disturbing development. 

Overall the data do not support the perception of a deteriorating situation. The crude death rates and the 
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percentages of people dying from cancer have increased, but this is because the population is now on 
average older than it was in the past. More people now survive to an older age due to a decline in deaths 
from some of the other major causes of death (especially coronary heart disease), whilst a decline in the 
birth rate in the early 1980s means there are proportionately fewer people in the younger age groups. Given 
that the risk of dying from cancer increases with advancing age, a higher percentage of the total population 
are now at risk of dying from cancer in a given year (causing the crude death rate to rise), whilst the fact 
that people are now living to an older age increases the likelihood of cancer being the cause of death.  

Given that cancer accounts for a growing percentage of all deaths, it is easy to understand how the 
perception of a deteriorating situation might arise. The age specific rates indicate that there was an increase 
in the rates for young adult females and for older people of both sexes. The increases in the age specific 
rates for those aged 75 or over may in part be a function of the trend towards an ageing population, due to 
the fact that this age group is itself ‘ageing’ (i.e. it now contains more elderly people than before), resulting 
in an increased risk of cancer. Nevertheless, the predominant trend for most ages and for both sexes was 
towards improvement. These improvements were especially marked for males aged 55-64 and females 
aged 65-74. 

Does Sellafield Cause Cancer In Louth? 
The available information does not permit a definitive answer to this question. All the evidence, either for 
or against, is extremely circumstantial. 

If nuclear emissions from Sellafield were a cause of cancer on this side of the Irish sea, then one would 
expect to find higher rates of cancer mortality and morbidity in the areas which might be assumed to be 
most exposed to these emissions. The fact that the cancer mortality and morbidity rates for Louth are above 
the national average would therefore be consistent with the ‘Sellafield hypothesis’. Likewise, if nuclear 
emissions from Sellafield were a cause of cancer on this side of the Irish sea, then one would expect cancer 
rates to decline with any reduction in the emissions from Sellafield. British Nuclear Fuels Limited claims to 
have considerably reduced the emissions from Sellafield over the past few decades.19 The decline in cancer 
mortality in Louth since 1970 would therefore again be consistent with the Sellafield hypothesis.  

However, some of the findings reported here also cast doubts upon the Sellafield hypothesis. For example, 
although the mortality and morbidity rates for Louth are above the national average, they are not uniformly 
high across the county, nor are they highest in the areas one might expect to have greatest exposure. Most 
parts of Louth do not in fact have above average rates of mortality or morbidity. The mortality rates were 
only found to be above the national average in Drogheda and Dundalk, whilst the morbidity rates only 
appear to be substantially above average for Drogheda. Further, the morbidity rates for Cooley – the area 
one might expect to be most affected by discharges from Sellafield – were well below the national average. 
It is possible that the observed differences in mortality and morbidity rates may have been caused by 
inaccuracies in the data. For example, cancer patients normally resident in Cooley and other rural areas in 
Louth may have been erroneously allocated to Drogheda and Dundalk, with the result that the rates in the 
rural areas are understated whilst those in the urban areas are artificially inflated. However, if morbidity 
and mortality actually is higher in the urban areas, it seems unlikely that the causes are related to discharges 
from Sellafield. 

Also, the general improvement in cancer mortality rates since 1970 is not totally consistent with the 
Sellafield hypothesis. Although the age specific rates for most ages declined in Louth, consistent with the 
Sellafield hypothesis, they also declined in the country as a whole, suggesting that factors unrelated to 

 
19 The Radiological Protection Institute of Ireland reported that the total estimated radiation dose to a heavy 
consumer of seafood from discharges from Sellafield fell from 70 microsieverts per year in the early 1980s 
to 2 microsieverts in the mid-1990s (Irish Times, November 1, 1996). 



48 

 

Sellafield may have responsible for the improvements. The fact that the rate for males declined at a faster 
rate within Louth than elsewhere would, it is true, be consistent with the hypothesis that reduced discharges 
from Sellafield contributed to the decline in the cancer rates in Louth. However, the age specific rates for 
females in Louth did not also improve at a faster rate than the national rates. To be consistent with the 
Sellafield hypothesis, one would either have to argue that the discharges from Sellafield affected men much 
more than women (which would appear unlikely) or else that for women the improvements resulting from 
the reduced discharges were counterbalanced by a corresponding increase in cancer rates caused by other 
more local factors.  

The analysis of cancer sites in Chapter 5 indicates that in general people in Louth are susceptible to the 
same types of cancer as elsewhere. However, there are of course some variations. Louth has an excess 
number of skin cancers, especially non-melanomas (both sexes) but also, in much smaller numbers, 
melanomas in females. Louth also has an excess number of lung cancers and stomach cancers for both 
sexes, and in situ tumours of the cervix. There is also a small excess of leukaemia cases for both males and 
females. On the plus side, Louth has fewer than expected cases of colorectal, prostate and breast cancers. 
The author readily admits to a lack of expertise in this area, and is therefore open to correction, but (with 
the possible exception of leukaemia) the types of cancer found in Louth do not suggest a major problem of 
nuclear contamination.20 

As noted above, the evidence either for or against the Sellafield hypothesis is circumstantial. It is important 
to keep an open mind. However, if forced to draw a conclusion, it is the author’s opinion that Sellafield at 
present is probably not causing problems to the health of people in Cooley or in Louth. Whether it could 
cause problems in the future, due to an industrial accident or even an act of terrorism, is a separate issue 
beyond the remit of the present study. 

What Other Factors Might Account For The High Cancer Rates In Louth? 
Even if one accepts that Sellafield is not a significant cause of cancer in Louth, the fact remains that the 
mortality and morbidity rates in Louth are above the national average. This raises questions as to why they 
should be so high. There is a long list of possible factors, but discussion will be confined to three. 

Background Radiation 

The annual average dose to a person in Ireland from all natural and artificial sources of radioactivity is 
estimated at 3,000 microsieverts.21 This dwarves the amount that has been detected in Ireland from 
Sellafield and other nuclear installations. Other artificial sources include radiation from medical and dental 
diagnostic procedures, atmospheric tests of atomic bombs, certain occupational activities, and some 
consumer products (most notably tobacco). Natural radiation sources includes cosmic radiation (i.e. 
charged particles from outer space), radioisotopes inside the body (from the food, water, and air 
consumed), terrestrial radiation and radon gas. Radon gas accounts for about two thirds of all natural 
radiation. 

Terrestrial radiation results from the nuclear disintegration of radioactive elements found in rocks, resulting 
in the release of alpha particles, beta particles, and gamma rays. Alpha decay results in the ejection from an 
unstable atomic nucleus of an alpha particle consisting of two protons and two neutrons. The atomic 
number (i.e. number of protons) of the atom declines by two, changing it into a different element, whilst the 

 
20 Leukaemia, other than the chronic lymphatic type, and breast cancer are the two main types known to 
increase in proportion to the radiation dose (Encyclopaedia Britannica). Breast cancer rates are below 
average in Louth (although the death rate between 1980 and 2001 was higher). 
21 Irish Times, 1 November, 1996. 
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atomic weight (combined number of neutrons and protons) declines by four. Negative beta decay involves 
the ejection from an unstable nucleus of an electron and an antineutrino that are produced by the decay of a 
neutron into a proton. This raises the atomic number by one (again changing the element into a different 
element) but leaves the atomic weight unchanged. Since the atomic weight either remains the same or is 
decreased by four, there are only four possible chains of parent and daughter nuclei, referred to as 
radioactive series. These are named after the first discovered element. The neptunium series, headed by 
neptunium-237, can only be produced artificially by nuclear reactions, due to neptunium-237’s extremely 
long half-life of 2,000,000 years, but the other three (the thorium, uranium and actinium series) are found in 
nature. 

The thorium series begins with thorium-232 and ends with radium-228. The actinium series actually begins 
with uranium-235 and ends with lead-207, passing through actinium 227 (which was discovered first) along 
the way. However, it is the uranium series, beginning with uranium-238 and ending with lead-206 that is of 
most interest here as one of the links in the chain is radon-222.  

There are 20 known isotopes of radon ranging from radon-204 to radon-224), but the most common is 
radon-222.22 Radon-222 is formed by the radioactive decay of radium-226. Other isotopes include radon-
220 (formerly known as thoron), part of the thorium series, and radon-219 (formerly actinon), part of the 
actinium series. The term radon generally applies to radon-222. 

Radon’s parent is radium-226. All the isotopes of radium are radioactive and short-lived on the geological 
time scale, so radium occurs naturally only as a disintegration product in the three natural radioactive-decay 
series. Radium-226 in the uranium series is the most stable isotope (1,620-year half-life). Its parent is 
thorium-230. Radium-226 can be stored in the bone, where it produces abnormal changes in the bone 
marrow, including anemia and leukemia, cancers of the bone, and paranasal sinuses. 

Radon-222 is a colourless, tasteless and odourless gas seven and a half times heavier than air. It is quite 
rare in nature because it has a short half-life (3.8 days) and its parent, radium-226, is itself quite rare. 
However, trace quantities of the gas can seep up from soil and rocks containing radium through the 
foundations, basements, or piping of buildings and can accumulate in the air of houses that are poorly 
ventilated (possibly because of improved insulation). The gas can then be breathed into the lungs. Radon-
222 quickly decays to form a series of daughter nuclides, most of which are alpha-particle-releasing 
isotopes, such as polonium-210. These daughter nuclides are deposited on the respiratory tract when 
inhaled, and the respiratory tract is consequently irradiated by the alpha particles producing a risk of lung 
cancer. 

Radon levels can vary considerably from one house to the next, depending upon factors such as ventilation 
and underground fissures. If allowed to disperse, radon will decompose into lead-210 which is stable. 
However, the likelihood of radon concentrations building up will reflect the mineral composition of the 
underlying geology and soils. Rocks containing minerals with higher levels of uranium and radium will 
produce more radon. Granite, the main rock type in Cooley, is a prime candidate. A survey conducted by 
the Radiological Protection Institute of Ireland (RPII) reported that Louth had a higher than average 
percentage of houses with radon levels above the recommended levels.23 People living in houses with high 
radon levels run a 1 in 50 lifetime risk of developing lung cancer. Although houses with high radon levels 
form only a small minority of those tested in Louth (14 per cent), it is possible that radon levels may 
contribute to the observed excess of lung cancer in Louth (although smoking is a much more likely cause). 

 
22 The isotopes of an element have the same number of protons but a different number of neutrons in their 
nucleus. All radon isotopes have 86 protons (which is what defines them as radon). Radon-222 has an 
atomic weight of 222 – this is the combined number of neutrons and protons. Subtraction indicates that it 
has 136 neutrons.  
23 Irish Times, 21 November, 1996.  
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Concerned householders can get their house tested by the Radiological Protection Institute of Ireland for a 
modest fee. 

Urbanisation 

Studies elsewhere often report an association between cancer rates and urbanisation. It was noted above 
that Drogheda and Dundalk have higher mortality rates than the rest of the county and that Drogheda has a 
higher morbidity rate. Given that Louth is the most urbanised county in the country (apart from the County 
Boroughs and Dublin County), it is possible that the above average mortality and morbidity rates may be a 
function of urbanisation. 

To test this hypothesis, the percentage of people living in towns of 5,000 people or more was calculated for 
each county using the 1996 census data.24 The percentage of people in urban areas was correlated with the 
standardised mortality rates (1971-1999) and standardised incidence rates (1994-1997) for males and 
females. (See Appendix A for details of the method of calculation). The correlation coefficients are shown 
in Table 17. 

 Per Cent Urban 
Male SMRs 1971-1999 0.846** 
Female SMRs 1971-1999 0.664** 
Male SIRs 1994-1997 0.521** 
Female SIRs 1994-1997 0.457* 

Table 17.  Correlations Between Urbanisation And Cancer Rates  
(Significance level: * = 0.99, * = 0.95) 

There is a substantial difference between the correlations for mortality and those for morbidity. Given that 
the mortality and morbidity data cover different time periods, it is possible that the correlations between 
cancer and urbanization may have changed over time. To test this, separate standardised mortality ratios 
were calculated for the 1970s, 1980s and 1990s and correlated with urbanization. The results are shown in 
Table 18. 

 Per Cent Urban 
Males Females 

1970s 0.851** 0.624** 
1980s 0.780** 0.357* 
1990s 0.674** 0.621** 

Table 18.  Correlations Between Urbanisation And Cancer Mortality In Three Decades 
(Significance level: ** = 0.99, * = 0.95) 

It will be noted that the correlation between mortality and urbanisation declined for males, although it 
remained strongly significant in the 1990s. The correlation for females declined rapidly in the 1980s, but it 
rose again in the 1990s. In all instances the correlations for mortality were much stronger than for 
morbidity.  

Figure 17 shows the plot of the male standardised mortality ratios 1971-1999 against per cent urban. The 
straight line superimposed upon the plot is a regression line. This indicates the SMR rate one might expect 
for any given percentage of urban population. It will be noted that the line suggests that Louth might be 

 
24 The 1996 census was selected because it is the one which corresponds to the period covered by the 
morbidity data. However, repeating the analysis using the 1981 census data was found to make little 
difference. Also repeating the analysis using towns of 1,500 or more and 10,000 or more made little 
difference. 
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expected to have an SMR higher than 100 because of its high percentage of urban population. However, it 
will also be noted that the point for Louth is well above the line, indicating that Louth has a much higher 
SMR than expected, even taking account of its urban population. 
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Figure 17.  Scattergram Of Male SMRs Against Per Cent Urban 

Figure 18 shows a similar plot for females. The line again suggests that Louth might be expected to have an 
above average SMR because of urbanisation, but the actual SMR is well above the rate that might be 
expected. 
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Figure 18.  Scattergram Of Female SMRs Against Per Cent Urban 

Figure 19 shows the Scattergram for male standardised incidence rates. It will be noted that there is a 
broader of scatter of points around the line, especially on the right hand side of the diagram, reflecting the 
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lower degree of correlation. The line would be in a different position and the correlation would be slightly 
higher if Limerick County Borough did not have such a low SIR. However, Louth would probably still be 
above the line, indicating that the high incidence of cancer in Louth is not simply a function of its degree of 
urbanisation. 
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Figure 19.  Scattergram Of Male SIRs Against Per Cent Urban 

Similar conclusions can be drawn from Figure 20 which shows the Scattergram for the female standardised 
incidence rates. The scatter of points around the line is even greater than it is for males (reflecting an even 
low degree of correlation), but Louth would clearly lie above the line even if the SIR for Limerick was 
similar to the other cities. 
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Figure 20.  Scattergram Of Female SIRs Against Per Cent Urban 
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To summarise, the mortality data suggest that part of the excess in mortality in Louth can be attributed to 
the high percentage of its population living in urban areas, although the conclusions from the morbidity 
data are much more ambiguous. However, although urbanisation might account for some of the excess 
cases in Louth, it falls short of explaining all the excess cases, so urbanisation provides only a partial 
explanation. 

Even if it is accepted that there is an association between cancer and urbanisation, the question still remains 
as to why cancer should be more common in urban areas. Also, why should urbanisation affect men more 
than women? 

Smoking 

It would be remiss not to mention smoking as a probable major causal factor. Cigarette smoking is without 
much doubt the single most important cause of lung cancer which, in turn, accounts for the largest number 
of cancer deaths amongst men and the second largest number amongst women. Smoking is also believed to 
contribute to other forms of cancer and is a major risk factor for many other health problems, including 
coronary heart disease, bronchitis, stillbirths and birth defects. 

The author has no information on smoking levels in Louth compared with other areas. However, it may be 
possible to make some inferences using data on lung cancer mortality from the Public Health Information 
System over the period 1980-2001. Although the death rate in Louth fluctuated quite considerably from 
year to year, it was on average higher over the 22 year period in every 5-year age group over the age of 50 
for males. No clear pattern emerges for females. The standardised mortality rate for lung cancer, 
standardising to the European Standard Population, was 36 per cent above the national average for males, 
but only 2 per cent above the national average for females. The male rate was 2.5 times the female rate 
nationally, but 3.5 times the female rate in Louth.  

If one assumes that the risks of developing lung cancer from radon gas are much the same for males as for 
females, then the huge disparities in lung cancer mortality are almost certainly due to differences in 
smoking rates between males and females. The percentage of smokers was traditionally much higher for 
males than for females. However, smoking levels fell amongst men in the 1970s and 1980s, but have 
generally increased amongst women from about the 1960s. This probably explains the decline in deaths 
from lung cancer amongst men from the early to mid-1990s onwards, both nationally and in Louth, whilst 
the rates for females have been climbing steadily since at least the early 1980s. 

More information would be required on smoking levels for both males and females in Louth, and the extent 
to which they have changed relative to national trends, to establish the extent to which smoking accounts 
for the patterns and trends in cancer mortality reported in Chapters 2 and 3. However, smoking must be 
regarded as a prime suspect. 

Concluding Comments 
The evidence would suggest that the residents of Louth have cause to be concerned about cancer. The 
mortality and morbidity rates for cancer are higher in Louth than would be expected, even taking into 
account that Louth is the most urbanised county in Ireland apart from Dublin city and county and the other 
County Boroughs. However, the age standardised mortality rates are falling for males and females, both in 
Louth and nationally. The Louth rates are falling faster than the national rates for males, but the female 
rates in Louth are only keeping pace with the national trend. Nevertheless, these overall improvements 
disguise a deteriorating situation for certain age groups, most notably the more elderly age groups of both 
sexes, and the young adult age groups for females. The increased age specific rates for the more elderly age 
groups may in part be due to a reduction in some of the other major causes of death, but whilst the numbers 
are fairly small the increase in the age specific rates for women aged 20-34 is a disturbing trend. 
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The report was unable to draw firm conclusions as to what extent the high rates of cancer in Louth can be 
attributed to Sellafield. However, it is the author’s impression that probably very few cases in Louth are a 
direct consequence of emissions from Sellafield. On the other hand, there must be something causing the 
higher rates in Louth. Smoking is undoubtedly the principal cause of many cancers, but whether it is the 
reason for the higher mortality and morbidity rates in Louth is impossible to say in the absence of data on 
smoking levels and trends in Louth relative to those nationally. 

The low incidence found in Cooley is striking, given that it was the perception of a high incidence amongst 
the residents of Cooley that prompted this study. One possibility is that Cooley may in fact have had a high 
incidence in the period immediately before that covered by the National Cancer Registry (i.e. before 1994). 
This would have initiated the perception of Cooley as an area of high risk, which would then have been 
reinforced by each subsequent new case (even if the incidence rate was actually lower than elsewhere). 
Another possibility is that cancer may have previously been fairly uncommon in Cooley compared with 
other places, but that the number of cases has increased in Cooley as elsewhere, mainly due to a decline in 
some of the other major causes of death and the fact that people are now living longer. The relatively 
sudden appearance of a ‘new’ disease (i.e. cancer) on the scene could create the impression of an 
‘epidemic’. Whatever the reason for the original concerns, the fact that Cooley is the nearest point in the 
Republic to Sellafield would have provided an apparent explanation for the epidemic, which would serve to 
intensify concerns. Each subsequent new case, especially of a younger person, would simply serve to 
reinforce these concerns. 

Cooley is by no means unique. Communities all over the country have become concerned about a perceived 
risk of cancer, often reinforced by a local suspected cause (e.g. industrial pollutant, landfill site, high 
tension power lines, radio mast, etc.). The fact that people are concerned, even if their concerns turn out to 
be completely unfounded, should be regarded as a problem. If there is nothing to worry about, then they 
need to be reassured. If there is something to worry about, then something should be done to redress the 
situation. Either way, it is essential to have the information required to make an informed judgement. The 
National Cancer Registry is an invaluable asset in this regard and one which will become increasingly 
useful as more data are accumulated. Time will help resolve many of the methodological problems 
associated with small numbers. However, if the data are to be useful in evaluating the concerns of local 
communities, it is essential that the data should be accurately geocoded. It is also essential that the records 
should be complete. There would seem to be a strong case to be made for reporting to be made mandatory. 
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APPENDIX A.  FORMULAE USED IN THE CALCULATIONS 
This Appendix explains the calculation of the various indices used in this study. 

Crude Death Rates  
The crude death rate (CDR) is simply the total number of deaths in an area of interest (e.g. Louth or the 
entire country) in a specified time period (normally one year) divided by the total population at risk within 
that area. The resulting quotient is multiplied by a constant (100,000 in this study) to make the figures 
easier to comprehend (in much the same way as percentages are calculated by multiplying the quotient by 
100). The formula is: 

000,100×= n
dCDR  

where d is the number of deaths in the area and n is the total population of the area. 

Age Specific Death Rates 

The main problem with crude death rates when used to compare the risk of mortality in different areas is 
that they can produce very misleading results if the areas have different age compositions. The risk of 
dying increases with advancing age, consequently if one area has a predominantly elderly population then 
the number of deaths, and hence the crude death rate, will tend to be higher than in another area with a 
younger population. However, it is possible that the risk of death amongst people of similar age might 
actually be higher in the second area (i.e. the one with the lower crude death rate). To establish whether this 
is the case, it is preferable to compare like with like. The simplest way to do this is to calculate age specific 
death rates (ASDRs). 

To calculate ASDRs, the population in each area is subdivided into a number of age groups (e.g. 0-4 years, 
5-9 years, etc.). Five or 10 year age bands are normally chosen. For each age group the ASDR is calculated 
as: 

000,100×=
i

i
i n

dASDR  

where ASDRi is the age specific death rate for age group i (e.g. 55-64), di is the number of deaths in age 
group i in the area of interest and ni is the population of age group i in the area.  

The main problem with ASDRs is that you end up with the same number of indices for each area as there 
are age groups (maybe 10 or 20, depending upon the size of the age bands). If you are comparing more than 
two or three areas, there may consequently be a surfeit of information making it more difficult to ‘see the 
wood for the trees’. 
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Standardised Mortality Ratios 
Ideally what we want is a single index for each area which takes account of variations in age composition. 
This may be achieved by calculating standardised mortality ratios (SMRs). These facilitate the direct 
comparison of areas with different age compositions by calculating the number of deaths that would have 
occurred if each area had the same age composition as a specified standard population. When comparing 
counties within a country, the standard population is often defined as the population of the whole country. 
There are two methods of standardisation, referred to as the direct and the indirect methods.  

In the direct approach, an age specific death rate is calculated for each age group in the area of interest. The 
resulting ASDRs are then each multiplied by the population in the corresponding age groups in the standard 
population to calculate the number of deaths which would have occurred in the standard population if it had 
the same death rate at each age as the area of interest. These estimates are summed to give the total deaths 
which would have occurred in the standard population. This figure is then divided by the actual number of 
deaths in the standard population to produce a ratio of deaths in the area of interest to the number in the 
standard population. The resulting quotient is generally multiplied by 100 to create a ‘percentage’. Values 
greater that 100 indicate that the area of interest has more deaths than would be expected, values less than 
100 indicate fewer deaths than would be expected. More formally, the formula is: 

100)( ×






=
∑

D
n
dN

DirectSMR i i

i
i

where di is the number of deaths in age group i in the area of interest, ni is the population of age group i in 
the area of interest, Ni is the population of age group i in the standard population, and D is the total number 
of deaths of all ages in the standard population. The sigma sign indicates that the term within the brackets 
should be calculated for each value of i (i.e. for every age group) and the answers should then be summed. 

In the indirect approach, an age specific death rate is calculated for each age group in the standard 
population. These ASDRs are then multiplied by the populations in the corresponding age groups in the 
area of interest and summed to give the number of deaths which would be expected in the area of interest if 
it had the same age specific death rates as the standard population. The actual number of deaths in the area 
of interest is then divided by the expected number of deaths and multiplied by 100 to produce a 
‘percentage’. As with the direct method, SMR values greater that 100 indicate that the area of interest has 
more deaths than would be expected, whilst values less than 100 indicate fewer deaths than would be 
expected. The formula may be written as: 

100)( ×





=

∑
i i

i
i N

Dn
dIndirectSMR  

where d is the total number of deaths in the area of interest, ni is the population in age group i in the area of 
interest, Di is the number of deaths in age group i in the standard population and Ni is the population of age 
group i in the standard population. 

The direct and indirect methods should give similar but not necessarily identical answers. This raises 
questions as to which method is best. If one does not have information on the number of deaths in each age 
group in each of the areas of interest, then one has no option but to use the indirect method. The indirect 
method may also be preferable if the numbers of deaths in each area are very small, as it will tend to 
produce more stable results. However, if the number of deaths in each area are reasonably large, and 
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information is available on the age of death, then the direct method is preferable. The direct method is used 
the comparisons between Louth and the rest of the country in this study, but the indirect method was used 
to compare mortality in Drogheda, Dundalk and the rest of the county as no information was available on 
the age at death for the three areas. 

If comparing counties, the standard population would normally be defined as the population of the whole 
country. One problem with using the national population as the standard when making comparisons over a 
30 year period is that the composition of the national population changes slightly from year to year, 
resulting in a shifting ‘standard’. However, using the direct method, it is possible to use any population you 
wish as the standard (with only minor adjustments to the formula above). This allows you to use a fixed 
population as the standard, thereby providing a firmer basis for comparisons over time. The European 
Standard Population, a static but totally fictitious population defined by the World Health Organization, 
was therefore used as the standard population in this study.25 

Finally, given that everyone must die eventually, some authorities argue that the inclusion of the elderly 
could distort the calculations. For example, if an area had a very low death rate at all ages, then a higher 
percentage of its population would survive to old age. This in turn could result in it having an above 
average age specific death rate in the oldest age group, which in turn could give the impression that the area 
has excess deaths overall, whereas in fact the opposite may be the case. It is by no means inevitable that its 
age specific death rate for the oldest age group will be above average, but given that distortions are possible 
it is recommended that the deaths amongst the elderly should be omitted from the analysis. The SMRs in 
this study are therefore calculated using only deaths under the age of 75. 

Standardised Death Rates 
Standardised Mortality Ratios provide a ready means for comparing the age standardised mortality in 
different areas at a given point in time. However, because the average of the SMRs for all the areas in a 
given year is always approximately 100, they do not provide a useful means for gauging whether the 
situation in an area is improving or disimproving in absolute terms over time. Age standardised rates, by 
expressing mortality as a rate (e.g. the number of deaths per 100,000 persons), provide a more suitable 
measure for gauging absolute changes over time provided one uses a fixed standard population (such as the 
WHO’s European Standard Population).  

The formula for the Directly Standardised Rate (DSR) is similar to that for a Directly Standardised 
Mortality Ratio, except that the standardised number of deaths in the numerator is divided by the total 
number at risk in the standard population. The formula is: 

100000×






=
∑

N
n
dN

DSR i i

i
i

where di is the number of deaths in age group i in the area of interest, ni is the population of age group i in 
the area of interest, Ni is the population of age group i in the standard population, and N is the total number 
of people in the standard population. The quotient is multiplied by 100,000 to express the rate as deaths per 
100,000, but any figure could be used. 

 
25 Details of the WHO European Standard Population are provided by Waterhouse, J., Correa, P. Muir, C. 
and Powell, J. eds. (1976) Cancer Incidence in Five Continents, Volume III. IARC, Lyon. (Cited in 
Information Management Unit, Department of Health and Children (2003) Public Health Information 
System, Version 6, Appendix B.) 
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As with SMRs, an argument can be made in favour of omitting deaths amongst the elderly. Deaths of those 
aged 75 or more are therefore omitted in the rates reported in this study. 

Morbidity Rates 
Rates similar to each of the above may be calculated using morbidity data – i.e. information on the number 
of people diagnosed as having cancer, irrespective of whether it resulted in death. A distinction should be 
made between incidence rates (which measure the number of new cases in a given time period, usually 12 
months) and prevalence rates (which measure the number of people as having the disease). Prevalence 
rates may refer either to a specific point in time (point prevalence) or to all people who were ill during a 
particular time period (period prevalence). Period prevalence rates are generally higher than incidence 
rates for the same period because in addition to the new cases in the time period (i.e. incidence) they also 
include cases first diagnosed in a previous time period but still receiving treatment. It is therefore important 
to know whether rates refer to incidence or prevalence, and also the time period covered. This study uses 
only incidence rates. 

Simple Regression 
Simple regression models are used to identify the linear trend in a time series. The formula for a regression 
line is: 

bxay +=

where y is the dependent variable (in our case a mortality rate of some sort), x is the independent variable 
(in our case the year), and a and b are two parameters, referred to as the intercept and the gradient, which 
need to be calculated.  

The intercept is the value y would have when x is zero (in our case the mortality rate in the year 0 AD). It 
may be estimated using the formula: 

xbya −=

where x and y are the mean (i.e. average) of all the x values and all the y values respectively and b is the 
gradient (calculated using the formula below). 

The gradient (or slope) is a measure of how ‘steep’ the line is. Large gradients (representing a steep line) 
indicate that the mortality rate changes by a large amount each year. The gradient may be either positive 
(indicating the mortality rate tends to increase each year) or negative (indicating a decrease). The gradient 
is given by the formula: 

( )( )
( )∑ ∑
∑∑ ∑

−
−

= 22 xxn
yxxynb

where n is the number of observations (in our case years). The summations, indicated by the capital sigma 
signs, are for all n cases. 

The intercept is only used in this study to help determine the location of the regression line in the figures. 
The gradient is also required for these calculations, but it is also used in the text as a measure of the average 
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change. To make the numbers easier to interpret, the gradient is typically multiplied by 10 to calculate the 
average change over a decade. 

Correlation Coefficients 
Correlation coefficients measure the extent to which the values of two variables (e.g. cancer rates and 
urbanisation) increase or decrease together. When the values of the variables refer to areas (e.g. counties), 
the correlation coefficient can be regarded as a measure of the extent to which the maps of the two 
variables are similar.  

The formula for a correlation coefficient is: 

( )( ) ( )( )∑ ∑∑ ∑
∑ ∑ ∑

−−
−

=
2222 yynxxn

yxxynr

where r is the correlation coefficient, n is the number of observations (i.e. areas) and x and y are the values 
of the two variables. 

The value of the correlation coefficient always lies within the range –1.0 and +1.0. Positive correlation 
coefficients indicate that the values of the variables tend to increase together (i.e. the higher values of both 
variables tend to be found in the same areas). Negative correlation coefficients indicate that high values of 
one variable tend to be associated with low values of the other (i.e. the maps will be mirror images of each 
other).  

The numeric part of the coefficient measures the strength of the association. Values close to +1.0 or –1.0 
indicate a very close association, whereas values close to zero indicate little or no association. When the 
coefficient is so large that it is unlikely to have occurred by chance unless the two variables are related in 
some way, the correlation is said to be significant. 
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APPENDIX B.  AN ASSESSMENT OF THE IMPLICATIONS OF 
GEOCODING UNCERTAINTY 

The address information provided to the National Cancer Registry is used to assign a code identifying the 
DED where the patient normally resides. This enables counts to be made of the number of cases in each 
area, thereby making it possible to map the data. In some instances it is not possible to geocode an address, 
in which case the record cannot be used in spatial analysis. Approximately 2.4 per cent of the patients for 
1994-1997 were not geocoded. In other instances, the address may be geocoded but a degree of uncertainty 
may exist because the address information is ambiguous or incomplete. These records are identified in the 
registry. A total of 66,455 patients registered between 1994 and 1997 were geocoded, but only 61,436 were 
geocoded with confidence. This smaller set was used in Chapter 4 in the analysis of variations within 
County Louth, but the larger set was used in the comparisons between counties. This appendix examines 
the implications of using the smaller set instead of the larger set for inter-county comparisons. 

Table 19 shows the percentage of patients who were geocoded with confidence in each county. The 
percentages are broadly similar, although those for some of the cities tend to be noticeably lower. There is 
also possibly a tendency for some of the more rural counties to have higher percentages.   

County Males Females County Males Females 
Carlow 89.0 90.6 Kerry 97.4 97.8 
Dublin C.B. 90.7 89.2 Limerick C.B. 84.5 76.9 
Dublin Co. 92.3 92.9 Limerick Co 97.4 97.9 
Kildare 94.7 93.2 Tipperary N.R. 95.3 97.2 
Kilkenny 93.3 93.3 Tipperary S.R 87.5 85.6 
Laois 91.4 91.8 Waterford C.B. 73.9 76.5 
Longford 95.0 94.3 Waterford Co. 98.1 96.4 
Louth 94.6 94.8 Galway  97.1 96.7 
Meath 92.5 91.4 Leitrim 98.3 95.5 
Offaly 95.4 95.7 Mayo 91.0 90.0 
Westmeath 88.6 90.6 Roscommon 96.7 97.0 
Wicklow 93.2 91.5 Sligo 95.8 92.4 
Wexford 88.6 88.1 Cavan 98.1 97.7 
Clare 94.5 93.5 Donegal 97.0 95.4 
Cork CB 84.5 85.0 Monaghan 91.1 89.3 
Cork Co. 94.4 93.8 National 92.8 92.0 

Table 19.  Percentage Of Patients Geocoded With Confidence In each County 
Table 20 shows the mean crude incidence rate for each county 1994 to 1997 calculated using the smaller 
data set. This table is directly comparable with Table 8 which was calculated using the larger data set. The 
estimated rates in Table 20 are obviously smaller. Given that the cities have the lowest percentages of cases 
confidently coded, their rates tend to decline more than the more rural counties. This in turn results in some 
changes to the rank order of the counties. Despite being one of the more urban counties, Louth has an 
above average percentage of cases confidently coded and therefore it tends to move up the rank order 
slightly (from 17th to 14th for males, and from 12th to 11th for females). However, the main conclusions 
arising from Table 8 remain unchanged. The crude incidence rate in Louth is still close to the national 
average for males, and slightly above it for females. 

Using the smaller data set alters the results for the age standardised and age specific rates in a similar 
manner, but it does not significantly alter the main conclusions.  
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Males Females 
Rate Rank Rate Rank 

Carlow 394 26 342 24 
Dublin C.B. 556 5 524 1 
Dublin Belgard 267 34 286 33 
Dublin Fingal 292 32 290 32 
Dun Laoghaire / Rathdown 509 11 481 5 
Kildare 322 30 315 28 
Kilkenny 394 25 328 27 
Laois 428 20 381 19 
Longford 493 12 447 6 
Louth 456 14 428 11 
Meath 370 27 343 23 
Offaly 418 22 381 18 
Westmeath 451 15 411 13 
Wexford 416 23 344 22 
Wicklow 432 18 360 20 
Clare 414 24 313 30 
Cork C.B. 479 13 428 10 
Cork Co. 451 16 398 16 
Kerry 574 3 489 3 
Limerick C.B. 278 33 244 34 
Limerick Co. 368 28 332 26 
Tipperary N.R. 447 17 389 17 
Tipperary S.R. 423 21 347 21 
Waterford C.B. 323 29 341 25 
Waterford Co. 523 10 444 9 
Galway C.B. 300 31 294 31 
Galway Co. 553 7 420 12 
Leitrim 650 1 485 4 
Mayo 525 9 404 15 
Roscommon 604 2 446 7 
Sligo 553 6 445 8 
Cavan 573 4 491 2 
Donegal 526 8 409 14 
Monaghan 429 19 315 29 
National 449  398  

Table 20.  Mean Crude Incidence Rate By County Using Only Confidently Coded Records 


