
 1 

Did Chemical Exposures of Servicemen at Porton Down 
Result in Subsequent Effects on their Health?  

The 2005 Porton Down Veterans Support Group 
 Case Control Study. 

 First Report. 
 

Chris Busby  
 Saoirse Morgan 

 

 

 
Occasional Paper 2006/2 
Green Audit Aberystwyth 

 



 2 

 
 

Abstract 
 

The Porton Down Veterans Support Group mailed 505 questionnaires to members in 
order to investigate any possible connection between exposures at Porton Down and 
subsequent ill health. Members were asked to obtain controls of the same age. There were 
261 questionnaires which were returned by veterans together with 123 control 
questionnaires. This enabled us to conduct a case-control analysis of health in the 
veterans compared with the controls. For some conditions like cancer, birth outcomes or 
health in the children we were able to compare the rates in the veterans with national 
data. The mean age of the 261 veterans who responded was 69.0 (SD = 7.1) and of the 
123 controls was 67.6 (SD = 6.1). Most of the experiments were conducted between 1950 
and 1960 although some had been carried out as recently as 1989.  Cases reported being 
exposed to Mustard Gas, Sarin and other nerve gases, CS gases and riot agents, to mind 
altering substances like LSD and to a range of other toxic substances and unknown 
compounds.  Respondents recorded the effects on them at the time and in the period after. 
The experiments and the immediate effects were bizarre, frightening and often clearly 
involved major clinical symptoms. Some volunteers were blinded, others woke up in 
hospital, some took considerable time to recover. 
 We examined cancer in the cases relative to the controls and national data. Levels 
of cancer in the controls were lower than expected on the basis of national rates. For all 
malignancy combined, using cancer diagnosed in the period 2001 to 2005  Standardised 
Incidence Ratio (SIR) based on England and Wales 2002 data was 1.02 in the veterans, 
equal to the expected level. Significantly high levels of prostate cancer were reported by 
the veterans (15 cases, SIR 2.6, CI 1.57<RR<4.26; p = 0.0001) and also malignant 
melanoma (3 cases, SIR = 8.0, CI 1.93<RR<26.8; p = 0.008). The melanoma excess is 
interesting as it is a biologically plausible cancer following skin exposure to a carcinogen 
like mustard gas. Comparison of cases with controls for current treatment for on-going 
conditions showed a significant excess of heart disorders (OR 2.37; CI 1.17-1.89, p= 
0.01), arrhythmias (OR 6.7; p = 0.04), respiratory disorders (OR 10.3, 1.44-207, p = 0.01) 
and diabetes (OR = 4.7 (1.01-7.2; p = 0.03). Cases showed significantly higher levels of 
many other conditions and illnesses than controls but for some of these e.g. strokes, 
comparisons with the Welsh Health Survey showed that the levels were not significantly 
different from those that might be expected in the age group.  

We examined miscarriages, infertility and child health in the 549 children born to 
the veterans and the 272 children born to the controls. There were significantly more 
miscarriages (OR = 2.23, 1.07<OR<4.75, p = 0.02) in the veterans and significantly more 
infertility (OR infinity based on 28 vs. 0). In addition, the children were significantly 
more ill with 4.39 times the reported health problems (OR 4.35; 2.08<OR<9.43, p = 
0.00001). There were twice the number of child deaths (OR = 1.86 on 38 deaths), mental 
health problems (11 vs.0), epilepsy (3 vs. 0) and brain damage (5 vs. 0). There was an 
astonishingly high rate of child cancer reported in the offspring of the veterans including 
two child leukemias. This represented and SIR of 10.2 for leukaemia 0-14 (based on 2 
cases, p = 0.018) and 5.3 for all cancers 0-14 (based on 4 cases; p = 0.005). Amazingly, 
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there was one child leukaemia reported in the controls, the only child cancer in the 
controls. Overall, the infertility, the miscarriages and the health of the children of the 
veterans and their cancer rate, is consistent with genetic damage in the parents.  

The data supplied on smoking and alcohol was unable to explain any of the 
observed effects. Veterans were not significantly more likely to have smoked or drunk 
alcohol than controls and the effects on cancer were second order to the status of the 
cases. Questions about emotional problems and physical illness or pain and its effect on 
social behaviour showed the veterans to be significantly more limited than controls. 
Logistical regression analysis showed such an effect at the p = 0.0001 level for 
classification of status as a veteran or a control on the basis of effects of both pain and 
health on social behaviour. 

Examination of a range of 27 symptoms and conditions (e.g. loss of memory, 
chest pain, forgetfulness, sleeping difficulties, etc) all showed significantly higher 
response rates in the veterans than controls with OR ranging from 2.5 to 6.5.    

Finally the question of whether these effects found in the veterans and their 
children could be a consequence of selection bias was approached on the basis of 
analysing the range of diseases manifested in the veterans compared with the range in the 
controls and in average men of the same age. It is suggested that the peculiar range of 
illnesses and conditions exhibited by the veterans imply that at least some of their 
illnesses are the consequence of exposures at Porton. It is argued that if the increases in 
ill health shown in the veterans were due entirely to self selection then the range and 
spectrum of conditions would be the same as in the controls, merely the magnitude would 
be different.  

It is therefore concluded that this preliminary analysis shows that the Porton 
Down Veterans have suffered some serious long term health problems as a result of their 
exposures. The exact extent to which selection bias has affected the results is difficult to 
asses at this stage. Further statistical work on the data might illuminate the situation.  

 
Keywords: Occupational exposures, Porton Down, nerve gas, riot agents, mustard 

gas. 
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Introduction 
 
The study is an attempt to examine the question of the long term effects of exposures to 
various chemical agents used in experiments carried out on army volunteers at the Porton 
Down establishment in Wiltshire. These experiments on ‘human volunteers’ occurred in 
the UK mostly between 1950 and 1965 although some experiments were carried out 
before and after this period and some as recently as the 1990s. The experiments involved 
exposures to lethal chemical warfare agents including nerve gases and mustard gas and 
also behaviour altering agents like LSD and crowd control agents, tear gases and to 
antidotes to these substances. The chemicals were delivered by inhalation, by droplet, by 
skin contact with impregnated cloths or impregnated clothing. Results were often 
alarming, resulting in hospitalisation and on at least one occasion in death. Those who 
were experimented upon in the period of National Service before 1960 have complained 
in this survey that they were not told the nature of the substances they were being 
exposed to, and in many cases were told that they would be engaged in research into the 
common cold.  

The majority of the living survivors of these experiments are currently aged 
between 65 and 75. Many are suffering various illnesses and are subject to various 
conditions which they believe may have been the result of their exposures. This is 
biologically plausible since some of the agents that were used at Porton Down are known 
to have serious long term effects. Mustard Gas, for example, is a potent DNA alkylating 
agent, mutagen and carcinogen; nerve gases may have long term effects on brain 
function. In order to examine the hypothesis that the exposures may have had any long 
term effects, the Porton Down Veterans Support Group discussed with Green Audit the 
possibility of conducting a questionnaire study of their members. It was clear that such a 
questionnaire had to be short enough for the veterans to be likely to fill it in, contain 
sufficient questions to bracket the types of health conditions and illnesses that were likely 
consequences of any chemical exposure, and also be sufficiently open ended enough to 
pick up any conditions that might define a consequence of exposure that was uncommon 
in the normal population. In addition, the questionnaire allowed respondents to write 
about their experiences at the time and shortly after the exposures: it was thought that 
such a record might be valuable for historians of the events.  

In order to define the group that was being examined, and in the absence or 
normative values in the national population for the age group involved, it was necessary 
to obtain a control group with which to compare the cases. This posed something of a 
problem given the resources available, yet without a control group, many of the questions 
being answered would be difficulty to interpret. It was decided to ask each of the cases to 
obtain a control. In order to avoid the argument that the cases would be choosing 
particularly healthy controls the cases were asked to choose controls of the same age on 
the basis of a list of choices that was pre-defined i.e. brother-in-law, nearest neighbour of 
same age, friend and so forth. Whilst it is conceded that this is not ideal, we believe that 
this inexpensive approach will give a group of men of the same age that may be used to 
compare the cases with on some level and that a certain amount of analysis can be 
employed to examine the general health of this group with that of the exposed cases and 
obtain meaningful results. For certain illnesses and conditions, e.g. cancer, the cases can, 
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of course, be compared with national data. There remains one major problem with a study 
of an organisation that has formed in response to concerns about exposure and health, and 
that is the selection bias that this involves. Clearly it may be argued that such a group 
may already be selected for ill health, as those veterans of exposures at Porton Down who 
feel themselves to be healthy may be less likely to join such an association. This is a fair 
argument. In addition, there is also scope for elective bias in the way in which the survey 
was conducted. Thus of the 500 questionnaires which sent out only 250 were returned, 
and it may be argued that those who returned these were from the members who were 
more ill and that therefore had some need to explain their illness. However, there may be 
way in which the elective bias in the sample can be analysed. For example, if there is 
elective bias, it is difficult to see how it could select for certain specific illnesses and 
conditions. It might be that the veterans represent a more sick group than the controls, for 
all the reasons given, elective bias, choice of controls etc, but if the spectrum of rates of 
various illnesses in the controls and the veterans were significantly different, then this 
would suggest that there is a real effect, a real difference between the controls and the 
study group, that is, the veterans who were exposed. So these are the problems faced by 
anyone studying the health of the veterans, and must inform caveats regarding any 
conclusions that are drawn. 
 
2. The survey 
The questionnaire (Appendix B) was posted to 505 members of the Porton Down 
Veterans Support Group in September 2005 and responses returned over the next two 
months. The questionnaire was accompanied by a letter (Appendix A) which explained 
its purpose and also explained how each veteran was to try to obtain two controls from 
among their friends and relations. These controls of roughly the same age and sex were to 
be picked in the following order: 

1. Brother in law or friend of sister 
2. Friend who lives second closest 
3. Friend who lives closest 
4. Colleague or ex-colleague from work 
5.  Friend who lives third closest 

This process was intended to ensure that veterans were less likely to choose controls who 
were well, though of course, we have to take on trust the choices of those who returned 
the questionnaire, and indeed, many veterans were unable to find any controls. In the 
event, some 123 controls were obtained, less than the number needed to ensure complete 
balance for a case control study of 261 cases. Nevertheless the number of controls was 
sufficiently high to ensure that some useful conclusions could be drawn about the health 
of the exposed group, as the results will show. 

The questionnaire itself together with the relevant extract of the accompanying 
letter is attached in Appendix C. It can be seen that in order to make the questionnaire 
reasonably short, yet obtain the maximum amount of useful information, some questions 
are open ended and allow the respondent to explain the existence and nature of any health 
condition that they feel is relevant. 
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3. Results 
 
3.1 Age groups and period of testing. 
Returned questionnaires were coded into a database. The numbers and ages of those 
responding are shown in Table 1 and the distribution of the ages of the cases are plotted 
in Fig1 and Controls in Fig 2.  The groups were fairly similar in distribution of ages with 
the cases having mean ages slightly higher than the controls. There were 9 cases under 
the age of 50 years with the youngest being 43. There were only two controls under the 
age of 50 years; both were aged 49. 
 
Table 1 Ages of those filling out questionnaire 
 
Age group Cases Controls 
<49 6 2 
50-54 3 2 
55-59 17 9 
50-64 19 19 
65-69 75 41 
70-74 105 36 
75-79 22 12 
80-84 11 2 
85+ 3 0 
All 261 123 
 
 
Fig 1 Age distribution of Cases. Mean age 69.08; Standard Deviation 7.1 
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Fig 2 Age distribution of controls; mean age  = 67.65, Standard Deviation = 6.1 
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Fig 3 Distribution of years that cases were experimented on.  Mean = 1956 
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Cases were experimented upon between 1939 and 1989 but the main period of the 
experiments was the post war period when there was national service, between 1950 and 
1960. This is clear from the histogram of the results given in Fig 3. 
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3.2 Exposure substances reported (Question 12) 
Many of the responses contained claims that the respondents had been told that the 
research was associated with a cure for the common cold. The types of exposure reported 
were divided by us into three categories: Mustard Gas, Sarin and Other. Not all the 
respondents remember what the exposures were, but Table 2 shows the number of cases 
by category of exposure as reported. Table 3 lists the other exposures reported. 
 
Table 2. Numbers of volunteers reporting exposures by category. 
 
Exposure Number reporting exposure 
Mustard Gas 141 
Sarin 152 
Other 173 
 
Table 3 Some of the substances in the ‘Other Exposures’ category reported in responses. 
 
Exposure Number reporting exposure 
CS gas/ CR gas 43 
LSD 11 
‘riot agents’ 16 
Atropine 19 
Pralidoxime 17 
Rubber mixes 23 
‘nerve gas’/ tabun/ GF 6 
‘tear gas’ 9 
Also reported:  Chloracetophenone, Diphenylamine arsine chloride, Incapacitant BZ, 
Cyclohexylamine, o-chlorobenzylidene malonitrile, diphenylamine arsine chloride, 2-
hydroxy, 5-methyl p-bromo benzyl bromide, isopropanol, cyclohexylamine, valium 
(diazepam), bretylium tosylate, oripavine, adamsite, N-methyl-4-piperidyl 
phenyl(isopropyl) glycolate, mustard antidote, Dutch powder, bacillis subtilis, histamine 
and many ‘unknown substances’, various antidotes.   
 
 
3.3 What sort of tests were reported (Question 13) 
This open ended question was generally answered but the answers have not been yet 
coded into the database as there are many different answers. Tests involved exposure to 
gases, to droplets on the skin, to substances saturated in cloths and clothing. Men were 
exposed naked and photographed, were exposed in full protective suits, had to wear 
underpants saturated with unknown liquids which burned their skin, the procedures were 
often bizarre and frightening. 
 
3.4 Clinical and physical responses to the tests at the time (Question 14 and 15) 
These responses have been entered into the database and are listed in the Appendix B 
Table B1. They show a wide range of clearly major and frightening clinical effects 
caused by the exposures immediately after the tests. Some volunteers were temporarily 
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blinded. Some woke up in hospital after passing out. We know that at least one volunteer 
died. In addition there were significant effects in the first few months after the tests and 
these are listed in Table B2. 
 
3.5 Cancer 
Cancer reported by the cases and the controls as having been diagnosed in the last five  
year (2001-2005) is listed in Table 4 below and in Table 5 is listed all the numbers of 
individuals reporting cancers diagnosed. For Table 5, if there are two cancers reported in 
the same individual both cancers are included. The raw data is reproduced in Appendix B 
Tables B3 and B4. In Table 6 are given the Relative Risks for the main cancers reported 
in the last 5 year period 2001-5. These are calculated as Standardised Incidence Ratios 
based on England and Wales National incidence rates for 2002 (Office for National 
Statistics Series MB 1 No 32). 
 
Table 4 Cancers reported in the cases and controls in 5 years between 2001 and 2005; 
where the year of diagnosis was not give the possible total is bracketed. 
 
Cancer 261 Cases 123 Controls 
All including NMSC 26 1 
All excluding NMSC 19 1 
Prostate 15 (18) 1 
Colon and Rectum 4 0 
Melanoma skin cancer 3 0 
 
Table 5. All cancers reported in the cases and controls by site irrespective of when 
diagnosed. If an individual reports more than one cancer, the cancer is included. 
 
Cancer 261 Cases 123 Controls 
All including NMSC 55 9 
All excluding NMSC 47 8 
Prostate 19 1 
Colon and Rectum 4 0 
Non melanoma skin cancer 8 1 
Melanoma 4 1 
Leukemia 4 0 
Bladder 6 0 
Kidney 0 2 
lymphomas 2 1 
testicular 2 0 
NMSC = Non melanoma skin cancer. 
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Table 6 Relative Risks 2001-2005. Standardised Incidence Ratios are calculated on 
England and Wales rates for 2002 and represent the risk of cancer relative to the national 
average after allowing for age. Thus for melanoma, there are eight times the number in 
the cases that would be expected on the basis of the national rates in 2002 after allowing 
for age. Significant cancer incidence sites are given a *. 
 
Cases Cancer 
2001-2005 
(numbers) 

Cases (numbers) SIR  
(95%CI; p-value) 

Controls 
(numbers)  SIR 
(95%CI; p-value) 

Cases v Controls 

All cancer 
C00-C97 

(26) 1.02  
(Not significant) 

(1) 0.09 
(number too small) 

11.3 
(number too small) 

*Prostate 
C61 

(15) 2.6 
(1.57<RR<4.26) 
p = 0.0001 

(1) 0.43;  
(number too small) 

6.0  
(number too small) 

Colorectal  
C18-C20 

(4) 1.43 
(not significant) 

(0)  

*Melanoma 
C43 

(3) 8.0  
(1.93<RR<26.8) 
p = 0.008  
(Fisher Exact) 

(0)  

 
There is clearly a statistically significant 2.6-fold excess of prostate cancer in the 
veterans, both relative to the controls and to the national population. There is also a 
significant eight-fold excess of malignant melanoma reported together with a small, non-
significant excess of colorectal cancer. Looking at the overall reported cancer, it seems 
that the cancers reported are from regions of the body that are near the lower abdomen. 
Thus we see 6 bladder cancers, 4 colorectal cancers, 2 testicular cancers and 18 prostate 
cancers. Prostate, lung and colorectal cancer are the most common cancer in men of this 
age group. We see here a preponderance of prostate cancer with no reports of lung cancer 
in either the cases of the controls. This may be because of the fatality of lung cancer, but 
it still seems unusual and suggests that the prostate cancers are significant in the group. 
The melanoma incidence rate of 8-times the national average is unusually high, but this is 
based on three cases and it is suggested that a larger study concentrate on this, especially 
since many of the exposures were to carcinogenic substances applied to the skin. 
 
3.6 Current treatment for any health conditions Question 20-21 
One open ended question asked if respondents were currently being treated for any 
chronic or on-going health condition by a doctor. Responses were reduced to the database 
and are listed in Table B5. In order to compare the prevalence in the cases and controls 
we gathered the conditions into groups which were roughly based first on the standard 
classifications of causes of death and second on recognised illnesses. Comparisons of the 
cases and controls was then carried out and the results given in Table 7. In Table 8 are 
listed conditions reported by the cases that are not shown in the controls. From these 
results it seems that the cases more generally sick than the controls and are being treated 
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for various condition that separate them from the controls. These conditions are listed in 
Table 9. 
 
Table 7 Comparison of cases and controls for current chronic and on-going health 
conditions which are manifested in both groups. Conditions where the excess reported 
prevalence is statistically significant are shown * in the Odds Ratio column. 
 
Condition No. of 

Cases 
No. of 
Controls 

Odds 
Ratio 

Confidence 
Intervals 

χ2 p 
value 

heart 
disorder 

55 12 2.37* 1.17- 4.89 6.70 0.01 

hypertension 42 12 1.70 0.83- 3.57 2.37 0.12 
arrhythmia 14 1 6.66* 0.90- 

137.36 
3.28 0.04 

Respiratory 
disorder 

21 1 10.28* 1.44-207.76 6.48 0.01* 

asthma 16 8 0.90 0.35- 2.38 0.05 0.81 
Bowel/ 
gastric/ 
digestive 
disorder 

13 1 6.16 0.83- 
127.63 

2.85 0.07 

Bladder/ 
kidney 
disorder 

9 1 4.20 0.54- 89.47 1.26 0.18 

Muscular/ 
skeletal 

11 1 5.17 0.68- 108.4 2.02 0.11 

thyroid 4 2 0.19 0.14- 7.23 0.11 1.00 
diabetes 32 6 4.68* 1.01- 7.20 4.68 0.03 
glaucoma 8 1 3.72 0.47- 80.12 0.91 0.28 
Other 
mental 
disorder 

6 1 2.77 0.33- 61.64 0.32 0.44 

Immune 
system 

1 1 0.44 0.01- 16.67 0.04 0.53 

Where there are values less than 5, 2-tailed Fisher exact is used. All others are Mantel- Haenszel, apart 
from * Yates corrected 
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Table 8 Conditions which were not reported in the controls 
  
Condition No. of Cases 
Stroke 10 
Blood disorder 6 
COPD 9 
Hernia 6 
IBS 8 
Skin problems 12 
Cataract 1 
Poor vision/ other 
eye problems 

6 

Ear problems/ 
hearing loss/ tinnitus  

9 

Anxiety/ panic 
attacks 

6 

Depression 11 
Nervous/ 
neurological 
disorders 

23 

 
 
Table 9 The main chronic and on-going conditions being treated by a doctor which are 
significantly more reported by the cases than the controls. We have standardised for age 
and compared these with results given in the Welsh Health Survey 1998 for the same 
ages for some of the conditions which are comparable. 
 
 Observed/Expected (Welsh Health Survey) 
Heart Disorder (ICD 390-429)  
Heart arrhythmia (ICD 427)  
Respiratory Disorder (ICD 460-519)  
Diabetes (ICD 250) 1.23 (p = 0.14) 
Stroke (ICD 430-438) 1.16 (p = 0.36) 
COPD (ICD 490-496)  
Blood Disorder (ICD 280-289)  
Hernia   
Irritable Bowel Syndrome  
Skin problems  
Cataract  
Poor vision/ other eye problems  
Ear problems, hearing loss, tinnitus  
Anxiety/ panic attacks  
Depression  
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Nervous/neurological disorders  
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3.7 Admission to hospital; Questions 22 and 23. 
There were 61 cases reporting admission to hospital in the last 5 years as opposed to 31 
controls. This was roughly the same percentage. 
 
3.8 Pregnancy and children. Questions 24-30 
Questions 24 to 30 were about pregnancy outcomes, fertility and the health of the 
children. Results are given in Table 10. Veterans had roughly the same proportional 
number of children as controls. They reported more miscarriages than controls and 
reported that their children suffered from more than 4 times more health problems. One 
case reported four miscarriages and the one child that lived had learning difficulties and 
autism. The miscarriage reported rate difference was statistically significant.  Veterans 
also reported problems with being able to have children. 28 reported such a problem 
compared with none of the controls. Cases also reported twice as many child deaths in 
relation to the numbers and also increased rates for various childhood conditions and 
illnesses. There were two cases of childhood leukaemia reported in the cases and one in 
the controls which is a high rate for both groups, representing in less than 1000 children 
an excess risk of more than 100-fold (see below). In summary, there does seem to be a 
significant difference between cases and controls in the area of pregnancy and child 
health. This should be further investigated. One possible approach will be logistical 
regression methodology to examine relationships between the response parameters, 
including the period of the tests, the health outcomes in parent and child and  the 
substances used etc. 
 
Cancer and leukemia in the children 
It was of interest to examine the possibility that genetic damage in the parents may have 
resulted in effects in the children, specifically cancer. There was an astonishingly high 
rate of leukaemia in both the cases and the controls, based on three children. Child 
leukaemia is a very rare disease. The 1972 rate for all leukemias in the 0-14 age group 
was 2.4 per 100,000 yet in the 549 children of the veterans there were two cases and one 
in the 272 children of the controls. There were two other cancer cases reported in the 
veteran’s children with none in the controls. The Standardised Incidence Ratios for these 
are given in Table 11. For the leukemias the risk in the veterans children is 10.2 times the 
national rate, for cancer in the veteran’s children it is it is 5.3 times the expected rate 
based on 1972 national rates. These cancers and leukemias in the veteran’s children 
should not be dismissed as chance because it is biologically plausible since the parents 
were exposed to a known mutagen. The one case of leukaemia in the control children 
may be a change occurrence.  
 
 
 
 
 
 
 
 



 15 

Table 10 Questions 24-30; Fertility, pregnancy and children’s health 
 
 In 261 Cases In 123 Controls Odds 

Ratio 
Statistics 

Number of 
fathers 

222 107  Fertility 2.47 for cases 
and 2.54 controls 

Number of 
children 

549 272   

Number of 
children with 
health conditions 

79 9 4.35 2.08<OR<9.43 
p = 00001 

*Miscarriages 51 11 2.23 1.07<OR<4.75 
p = .02 

*Infertility 28 0  P<.0000 
Child deaths 30 8 1.86 NS 
Physical 
deformity 

19 7 1.34 NS 

Child learning 
difficulty 

7 0  
 

- 

Child eye 
problems 

4 1 1.98 - 

Child heart 
problems 

5 4 0.62 - 

Spina bifida 3 1 1.49 - 
Leukaemia 2 1 1.0 - 
Mental health 11 0 - - 
Epilepsy 3 0 - - 
Skin problems 3 0 - - 
Brain damage 5 0 - - 

*based on numbers of fathers 
 
 
Table 11. Cancer and leukaemia in 549 veteran’s and 272 control’s children aged 0-
14 at diagnosis (calculations based on England and Wales rates 0-14 for 1972 and 15  
person years).  
 

 Observed Expected Ratio p-value 
Cases leukaemia 2 0.195 10.2 0.018 
Cases all cancer 4 0.75 5.3 0.005 
Controls leukemia 1 0.09 11.1 Too few 
Controls all cancer 1 0.3 3.3 Too few 
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3.9 Smoking and drinking; Questions 31-33 
Smoking 
The rate for reported currently smoking in the 261 cases was 0.04. For those who 
developed cancer it was twice this at 0.07; 4 of the 55 cases with cancer were current 
smokers.  The level of current smoking in the controls was higher at 0.08; none of the 
individuals with cancer among the controls was a current smoker.  
On the basis of ‘ever smoked’ the rate among all 261 cases was 0.43 (114/261) compared 
with 0.36 (45/123) in the controls. For those who reported cancer it was 0.5 in the cases 
(28/55) and 0.3 (3/9) in the controls. Roughly half of the cases and one third of the 
individuals reporting cancer had smoked at one time in their life. 
Alcohol 
Using the mean number of total number of units of alcohol per week reported and 
averaged per individual, the levels in the controls were slightly higher at 9.4 compared 
with 8.0 in the cases. In general there was no evidence that smoking and drinking could 
account for the differences observed between the cases and the controls. 
 
3.10 Questions 34-39 Physical health, emotional problems pain effects on social 

activity. 
 Fig 4 and Fig 5 below shows the distribution of responses to the question No 34, which 
asks on a scale of  four points 0,1,2,3 from ‘not at all’ to ‘extremely’ the extent to which 
physical, health and emotional problems interfered with social activity. 
The responses to Question 35, which asks about pain and how much it interferes with 
work or leisure  (on a scale of three points) are shown in Figs 6 and Fig 7. It is clear that 
there are significant difference between the veterans and the controls (logistical 
regression on <STATUS> gave p<0.0001 for covariate <HEALTHSOCIAL> and P = 0.007 
for <PAINSOCIAL>). 
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Fig 4 Responses to question No 34 about effect of ill health upon social activities (see 
text). ‘0’ represents the answer ‘not at all’ (see Appendix C for the full 
question).Status 1= veterans, 2= controls. 
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Fig 5 Responses to Question 35 about effect of bodily pain on social activity. ‘0’ = 
not at all (see Appendix C for the full question).Status 1= veterans, 2= controls. 
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3.121 Question 40: conditions and symptoms. 
Question 40 (see Appendix C) displays tick boxes for 27 common conditions and 
symptoms. Results of case-control comparisons are shown in Table 12.  
 
Table 12 Case control comparisons of symptoms and conditions reported by veterans and 
controls in Question 40. 

 
Where there are values less than 5, Yates corrected is used, all others are Mantel-Haenszel 

 
 

 
 
 
 

Symptom No. of 
Cases 

No. of 
Controls 

Odds ratio  Confidence 
intervals 

χ2 p value 

Headaches 88 9 6.18 2.87- 13.73 29.13 0.0000 
Shortness of breath 128 25 3.71 2.18- 6.32 27.87 0.0000 
Sleeping difficulties 135 14 3.97 4.20- 15.38 54.19 0.0000 
Fatigue 163 17 12.35 6.48- 23.91 83.51 0.0000 
Tingling sensations 108 7 11.20 4.82- 27.41 48.37 0.0000 
Persistent cough 67 7 5.50 2.33- 13.58 20.22 0.0000 
Forgetfulness 136 25 4.06 2.39- 6.94 31.94 0.0000 
Unintended weight 
gain 

55 7 4.25 1.79- 10.58 13.68 0.0000 

Sudden sweating or 
hot flushes 

91 8 7.38 3.31- 17.13 33.29 0.0000 

Odd dreams 94 8 7.76 3.28- 18.00 35.39 0.0000 
Feeling weak 114 9 9.41 4.40- 20.82 48.25 0.0000 
Lack of energy 173 24 7.69 4.47- 13.34 68.75 0.0000 
Loss of memory 97 12 5.24 2.65- 10.59 29.00 0.0000 
Chest pain 85 9 5.87 2.72- 13.05 27.18 0.0000 
Rapid heartbeat/ 
missed beats 

71 6 7.00 2.82- 18.05 24.62 0.0000 

Wheezing 71 13 3.03 1.55- 9.04 12.42 0.0000 
Feeling jumpy/ 
easily startled 

69 7 5.72 2.43- 14.12 21.38 0.0000 

Double vision 50 4 6.78 2.27- 22.68 15.36 0.0000 
Feeling distant/ cut 
off 

49 4 6.61 2.22- 22.14 14.83 0.0000 

Dizziness 85 4 13.81 4.71- 45.51 37.05 0.0000 
Distressing dreams 76 2 23.90 5.63- 143.41 35.87 0.0000 
Unintended weight 
loss 

22 3 3.54 0.98- 15.19 3.70 0.054 

Loss of interest in 
sex 

120 12 7.54 3.82- 15.17 45.99 0.0000 

Slip of tongue with 
words 

84 12 4.21 2.12- 8.53 20.91 0.0000 

Feeling tired a lot 142 16 7.62 4.13- 14.22 55.85 0.0000 
Forgetting the right 
word 

140 24 4.54  36.84 0.0000 

Painful muscles 132 16 6.54 3.55- 12.20 46.87 0.0000 
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3.11 Question 41. Open ended comment 
These comments have been reduced into Appendix B, Table B7. There were also several 
letters which were sent with the completed questionnaires and these have been reduced 
into the table where possible or useful. 
 
4. Discussion. 
The veterans complain that they were experimented upon and exposed to a wide range of 
dangerous substances in bizarre, frightening and embarrassing episodes which made them 
extremely sick at the time and also in the period after the tests. Many say that they were 
told that the procedures were presented to them as ‘common cold’ research. We received 
letters which complained bitterly about what was carried out. Many of the substances that 
were used are known to be extremely dangerous and to have long term fatal effects 
including cancers and heritable genetic damage. They feel betrayed, and it is hard to 
avoid concluding that they were indeed betrayed and lied to.   

First, there is no question that on the basis of the responses, the veterans are 
significantly more ill than the controls. In addition, their children are also more ill. This 
latter finding is interesting since it seems unlikely from the responses that that the 
elective bias would operate though the children. On the other hand, if the cases were 
already more ill than the average population, it might be likely that their children would 
also be more ill. It is, however quite extraordinary that there is a 5-fold excess of cancer 
in the children of veterans (10-fold excess of child leukemia). Although this is based on 
only 4 cases we have to recall that the Sellafield leukemia cluster which resulted in a 
Public Enquiry was also based on four children and a similar relative risk of 10-fold. 
What both the veterans and the Sellafield cases have in common is exposure of the 
fathers to a carcinogen. In the case of the Porton fathers this is mustard gas; possibly 
other substances. In Sellafield it is radioactive isotopes. The veterans also appear to be 
significantly associated with more miscarriages than the controls, with considerably 
greater infertility and with a statistically significant (p < 0.0001) four fold excess of child 
health problems including brain damage, epilepsy, skin problems, mental health, spina 
bifida, learning difficulties and twice as many child deaths.  

The veterans show a statistically significant 2.7 fold excess of prostate cancer 
relative to the national average, and also a statistically significant 8-fold excess of 
melanoma.  In addition we see in the overall cancer reports that the cancer sites that were 
common in the veterans were all in the area of the lower abdomen. The patterns of 
melanoma sites on the body and the diseases connection with ultraviolet light suggests 
that it is caused by genetic damage to skin cells in the deep epidermis. Thus the skin 
exposure to mustard gas could be seen as a plausible biological cause.  

A whole spectrum of illnesses and conditions cluster in the area of brain stem or 
lower brain functional disturbance. Such a spectrum of illnesses are plausible biologically 
as related to nerve gas or nerve gas antidote exposure outcomes. 

The essential problem we are faced with is deciding whether the significantly 
greater ill health in this group of veterans is an effect of their exposures or if it is an 
artifact due to their selection into the Porton Down Veterans Association, and their choice 
to respond to the questionnaire itself. This is not an epistemologically insoluble problem 
for two reasons. First, we can examine the biological plausibility of the spectrum of 
illnesses found. Second we can examine the spectrum of illnesses and conditions in the 
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cases and the controls and ask if the veteran group is just generally more ill than the 
controls, or if there are specific illnesses in the cases which are not there is the controls 
and which might be plausibly connected with the exposures.  

Let us, for the sake of argument, take the view that the veterans joined the 
Association and/or filled out the questionnaire because they are a more ill section of the 
community than the average and are looking to blame someone. Then we should expect 
that they would have all the usual illnesses and conditions of men of their own age group 
i.e. the controls, only they have them to a far greater extent, or that at very least, the 
illnesses would not cluster. So we can test this statistically to see if it is so. If on the other 
hand, the veterans show a cluster of illnesses or conditions that are similar, and which 
separate them from the controls not only in magnitude but also in spectrum, then we 
might feel that this is evidence that their exposures were causally linked. A spectrum of 
illnesses and condition in the veterans and the controls is shown in Fig 6. Note that for 
reasons of space, not all the bars in the spectrum are labeled. 

There is another way we can use the data to approach this problem. We can take 
some time to examine relationships between the various factors, the types of exposure, 
the ages of the veterans, the types of disease and condition and so forth. The procedure 
involves logistical regression Factor Analysis and Principal Component Analysis. This 
initial study does not attempt to conduct these analyses which are costly in time and 
effort.  
 
5. Conclusions 
We can draw certain tentative conclusions about the health consequences of the Porton 
Down experiments from the initial analysis of the responses. First, there appears to be 
evidence of genetic damage in the veterans. This is shown by the cancer level and 
spectrum, and also by the infertility rates and the high rates of illness and cancer in the 
children. There is a statistically significantly high rate of prostate cancer and also a high 
rate of melanoma skin cancer. The latter is a biologically plausible response to exposure 
by skin absorption of a carcinogenic substance. We know from the responses that the 
veterans had been exposed to mustard gas and we know that this is a carcinogenic 
substance. The spectrum of cancers is also unusual relative to national rates and also to 
the controls, although there were too few controls to draw any firm conclusions.  

Additional evidence for genetic damage comes from the high rates of miscarriage, 
high rates of infertility and high levels of congenital and other illnesses in the 549 
offspring of the veterans. The level of childhood cancer in these children was 
astonishingly high, more than 5 to 10 times the expected level. Taken together these 
findings argue strongly for the existence of a genetic damage effect in the Porton Down 
group.  

Second, there is no doubt, from the responses that the Porton veterans group 
members are significantly more ill in almost every way (except asthma) than the controls. 
Their quality of life is far worse: they complain of a wide range of mental and emotional 
problems and also of pain. It might be easy to dismiss these findings as due to selection 
bias effects, but we know that these individuals were exposed to dangerous mind-state 
altering substances like LSD and also to nerve agents and their antidotes, both of which 
have serious and permanent effects upon the brainstem and nervous system. These 
brainstem effects of nerve agents and other organophosphate agents used by farmers have 



 21 

been shown to produce all the long terms effects shown by the Porton veterans. Studies 
reported in the literature using focused Magnetic Resonance Imaging with P32 probes 
have confirmed significant brainstem damage in individuals exposed to nerve agents in 
the first Gulf War. 
 It is difficult to quantify the degree of ill health which can be ascribed to selection 
bias in the initial study. Further analysis of the results of the questionnaire would perhaps 
enable us to examine this issue more fully. However we can say that the evidence 
examined so far shows that the Porton Down veterans who responded exhibited a range 
and spectrum of serious effects which may be plausibly ascribed to their exposures.  
 This study was funded in part by the Porton Down Veterans Support Group but 
we would like to thank the Joseph Rowntree Charitable Trust for core funding without 
which this study would not have been possible.  
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Fig 6 Spectrum of rates for various illnesses and conditions in the veterans (cases) and the controls; note that spectra are different. 
Note that for reasons of space, not all the bars are labelled
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Appendix A 
Letter Circulated with questionnaire 

 

PORTON DOWN VETERANS' SUPPORT GROUP  
PO Box 787 MAIDSTONE ME14 lEF 

lst September, 2005.  

Dear Member,  

As you may know, we, the committee, have, on behalf of the 
membership, currently withdrawn our co- operation with the 
MRC over the matter of research into what happened to us 
following our participation in tests at Porton Down. Our 
objections involve matters referred to in the preface to the 
enclosed questionnaire but also the pervasive involvement of the 
MoD even to the extent of them producing the minutes and 
holding private meetings following the main sessions.  

We have enclosed three copies of the questionnaire produced by 
Dr. Busby on our behalf designed to discover whether those of us 
who were experimented on at Porton Down suffered greater 
health problems than those who did not attend. We believe that it 
is of the utmost importance that all of us respond to this study. It 
is our one chance to gather independent evidence to put to MPs 
who are prepared to raise questions on our behalf. 

You will see in the preamble to the questionnaire reference to 
"control". For the purposes of this study this simply means 
anyone who as a serviceman did not attend Porton Down or 
was/is a civilian.  
 
However, because we believe that any study conducted on our 
behalf will be attacked by the MoD on any number of grounds 
that they can think up, we feel our choice of "controls" should be 
untainted by personal preference. We don't want it to be argued, 
for example, that we chose only very healthy people to contrast 
with our own position!! To help overcome this possibility, Dr. 
Busby suggests that we could perhaps choose one or two people 
from amongst the following (to be looked at in this order):  
1. Brother-in-law or friend of sister;  
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2. Friend who lives second closest to you; 3. Friend who lives 
closest to you;  
4. Colleague, ex-colleague from work, and, 5. Friend who lives 
third closest.  
The choice from the list should, of course be of the same sex and 
of the same age, or thereabouts. Having completed the 
questionnaire please send your questionnaire direct to Green 
Audit at the address shown on the form and ask the controls to do 
the same themselves. Perhaps give them a stamped envelope and 
ask them to address and seal it themselves so that you are not 
directly involved in submitting their questionnaire. This, again, 
will help to illustrate our efforts to ensure impartiality.  
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APPENDIX B 
Tables 
 
Table B1 Each line represents a comment, or the main part of the comment written in the 
box in Question 14. 
 
physical reactions in first few days after the test 
severe headache, couldn’t look at light, nausea, vomiting, lack of appetite, unable to sleep 
nausea, lack of focus 
headache, pain behind eyes, blurred vision, couldn’t read for several days 
Headache 
brought out unconscious 
eye problems 
pubic hair fell out, vision disturbance- still remains 
blurred vision, nausea 
sweating and weeping eyes 
pain in throat- suffered until tonsils out at age 48 
vision impaired, flu-like symptoms 
headaches, infertility 
pain behind eyes immediately after sarin test, headache, loss of vision, chest tightness runny nose, 
unable to focus 
difficulty breathing, disorientation 
painful watering eyes, coughing, wheezing,, feeling sick 
shrunk pupils, headaches, reddening of skin, tight chest. 
running nose, stinging eyes 
mustard dropped on skin- blisters. LSD- hallucinations 
during tests, passed out and had hallucinations, following day, reported sick- headaches vomiting 
pain in abdomen 
painful eyes, blurred vision 
blister from mustard drop, painful eyes, chest 
blisters headaches, watering eyes 
felt nauseous 
reddening of skin, formation of blisters 
hallucinations, diarrhoea, headaches 
eyes badly affected, pupils nearly disappeared, severe and prolonged headache, vomiting 
wearing overalls impregnated with mustard gas, caused blisters 
reddening and irritation of skin around testicles and knees 
sweating, extreme claustrophobia 
effects  of LSD 
nausea, watering eyes, choking, blisters, tiredness 
sudden sweating, wheezing 
blindness, headaches, confusion, tinnitus, hyper salivation, stomach pains, runny eyes 
blistering, impaired eyesight anxiety attack 
sarin in eyes, pain in the eyes unable to focus, wheezing 
fatigue, cough, sweating, dry throat, wheezing, short of breath, dizziness 
no immediate effects 
sore running eyes, nausea 
partially blind for a few days 
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heat sweating, exhaustion in suits. After gas chamber painful eyes, vomiting, after rubbing antidote 
on mustard gas blister passed out, woke in hospital. 
miosis, pain in chest 
partial loss of sight after sarin 
blind for 4 days 
intense headache in daylight 
headache, miosis 
running nose, running eyes, coughing 
rash between toes and groin 
blister, faintness dizziness 
dizziness, coughing, difficulty breathing,  
blindness for about 3 days 
nausea for several days, headach, visual problems for 1 week 
Blisters 
fainting, weakness, mysterious illnesses 
eye sight problems 
glazed eyes, dry mouth, lethargy 
violent headaches, couldn’t see or breathe properly 
Blisters 
severe headache 
itchy eyes, running nose, coughing, severe headache 
Blisters 
burns, blisters 
skin reactions, blisters  
passed out, couldn’t speak, only giggle 
eyes streaming, blind for 2 days 
Blistering 
hospitalised for a week 
memory loss 
rashes blisters on neck, waist, under arms, back of knees and elbow joints, sores on penis and 
scrotum hospitalised 2/3 weeks 
blindness, difficulty breathing 
felt like eyes had been pulled out of head in a vice 
burns on forearm. Dry mouth and lack of saliva after atropine 
blind for 2/3 days, had difficulty passing water 
felt unwell throughout twenties after national service, thought he was "going off his head bad with 
nerves" 
Blisters 
seriously impaired vision for several days 
headaches, trouble focusing 
Nausea 
redness in skin 
red marks 
after taking pills passed out, woke up 2 days later 
severe pain to head and chest, unable to breathe, attempting to vomit, pupils shrank, painful to see 
talking to non existent person at the end of the bed 
runny nose, dry eyes, breathing problems 
swollen mouth, almost choked at meal time 
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headache, reduced vision 
sweating, cold feeling on arm 
running eyes, heavy sweating, badly chapped top lip 
running eyes,  
miosis, painful eyes, severe headache, nausea 
runny nose, cough, chest tightness, miosis, tiredness 
collapsed following injection, short of breath, dizziness, sweating, vomiting, kept in hospital 
severe reddening of skin 
severe headaches, pupils continually changing 
nausea, loss of appetite 
headaches 
tightness of chest, blurred vision, painful eyes,  
pupils did not return to normal for considerable time 
nausea, dizziness, vomiting, blurred vision, forgetful 
reddening of skin, miosis, bloodshot eyes, blurred visio, pain on focussing, pain behind eyes, chest 
tightness, headache, running nose. 
blindness- on and off for 3 days- have suffered ache behind eyes aver since 
disoriented, like being drunk, falling over 
blindness for three days 
dilation of eye pupils 
blisters, eyes running, coughing, nausea 
headaches, bloodshot eyes 
unable to focus 
dry mouth, listlessness, nausea 
coughing, runny nose, sore throat, nausea, vomiting 
very sick for several hours 
tiredness 
severe pain in eyes 
runny nose, eye pain, tight chest,  
miosis, felt intoxicated, severe headache, diarrhoea, vomiting 
sleep problems, tiredness 
blisters 
restricted eye sight, wheezing, coughing 
sickness, chest pain, vomiting, shivering, loss of appetite, coughing, whezing, runny nose 
poor eyesight, blisters, health in general bad 
headaches, nausea, painful eyes 
sore eyes 
running nose, and eyes 
painful eyes, severe headache. 
painful watery eyes 
blisters, scarring remains 
exposure to CS- coughing, eye irritation 
loss of sight 
sweating 
blisters on arms and wrists 
headache, nausea, dry mouth, difficulty focusing 
severe headache, blindness, vomiting, unable to walk 
headaches, runny nose, nosebleed, chest pain, sinus problems 
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LSD reaction, minor reactions to other drugs, not told what they were 
collapsed, taken to medical centre to recover 
tight chest, difficulty breathing  
sore arms 
wheezing  
miosis, tight chest, violent headache 
sore eyes, very feverish 
burns from mustard, sore eyes from chamber 
tight chest,  
blisters 
difficulty breathing, running eyes and nose, nausea 
high fever, sweating, confined to bed, nausea 
tunnel vision 
severe coughing 
rash, sweating, headache, 
dry mouth, runny eyes, headache 
sneezing, watering eyes, coughing 
CR- bad reaction at the time 
heavy blistering, short of breath 
vision- could not read, dry swollen tongue, thirsty 
blisters 
severe headache, watering eyes and nose, sensitivity to light, nausea, dizziness 
collapsed, choking,  
severe eye pain, light sensitivity, collapsed in chamber, unable to breathe, sleep abnea 
restricted breathing, miosis 
red sore marks on skin 
blistering 
chest pain, short of breath, dry mouth, sleeping difficulties 
after returning home taken ill with severe headaches and vomiting, ill for 4-6 weeks 
running nose 
skin reddening, blistering, headache, tight chest, vision problems, painful eyes 
dry throat- unable to swallow, painful blisters 
running eyes and nose 
leg pain after P2S injections 
eye problems 
arms cold, after immersion in liquid, 
large blisters 
headache, lost sight for 24 hrs 
felt ill, weak 
collapsed half hour after 
sleeplessness, mild depression, burning sensations on skin, blistering, dehydration 
difficulty breathing, tight chest, headache,   
headache, blurred vision 
reddening of skin 
dizziness, sore eyes and eyelids, 2-3 days 
general nausea for few days 
chest pains, coughing,  
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pain behind eyes, blurred vision, tightness in chest 
Coughing, retching, eyes running, skin burning,  
sick for 1 week 
admitted to hospital four days after, for two weeks suppurating sores scrotum, joints, waist neck 
  
 
Table B2 Question 15: Health problems remembered after the tests 
 
Health problem first few months 
were not provided nose/mouth protection as alleged 
severe alergy within first few months afterwards, kept in hospital 
few months after- still suffering chest pains skin problems- continues to suffer these 
headaches dizziness 
became unconscious in gas chamber, woke up in pain 
for a while afterwards- pain behind eyes and headaches 
suffered indigestion 
3 weeks later developed fever, then later developed pneumonia 
afterwards suffered mouth ulcers, skin problems, headaches, cysts, tiredness. 
taken to hospital after collapsing, told it was glandular fever 
chest infections, kidney infection 
2 weeks after, fell ill and taken to hospital- poison of the pancreas. 
varicose veins started appearing, had operation on both legs at age 21 
skin took a month to heal 
flu 
urinary tract infection few months later 
difficulty breathing interfered with sports activities 
within a few months, miosis, poor memory, breathing problems, stomach problems, severe tinitus 
depression and anxiety attacks 
wheezing for months 
5/6 months later admitted to hospital running eczma 
after 3/4 months bronchitis and chest problems 
headaches and double vision 
like flu, stomach ach, vomiting, diarrhoea, still cant eat garlic without bad reaction 
excessive sweating under arms, back of legs, had operation to remove some sweat glands under 
arms 
loss of toenails 
suffering memory impairment following stroke- cant remember symptoms 
high blood pressure 
admitted to hospital with suspected paratyphoid 
problems with eyes and ears 
run down, tiredness 
sore eyes, unable to train or sports, breathlessness and chest pains at night 
scar remains still 
had regular hospital appointment for sun damage to skin 
severe memory loss, arthritic spine 
miosis, headaches, fatigue, problem concentrating 
dizziness, numbness in arm and shoulder 
burns would not heal over 
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blister 
erratic thinking developing into manic depression, loss of all teeth within 7 years, heart attack at 38 
summer 1960 suffered nervous breakdown, nausea, headaches, stomach ulcers, hospitalised for 3 
months, discharged from forces 
headaches and eye pain continued for weeks 
weekend after test, had weekend leave, confined to bed 
stomach trouble, headaches, hospitalised 
pneumonia several yrs later followed by heart attack at age 32 
chapped lips, neuralgia, heavy sweating (still), severe headaches (still) 
hospittal stay 
hair loss 
partial deafness 
skin problems, short of breath, sore throat, headaches, sore eyes 
within days yellow discolouration occurred in white of both eyes, remains to this day 
back pain, could not bend, hospital stay for 3 weeks 
severe headache 
became short sighted 
1965- chrones disease, operation on stomach 
osme months later chronic skin disease 
treatment for inflamed eyes and ear infections 
stiffness in chest area, aches in upper body and joints, shoulders 
collapsed lung 
breathing- get out of breath easily 
anxiety 
gastroenteritis 
wheezing, coughing 
all teeth fell out 
muscular aches and pains 
hospitalised with pleurisy 
3 days in hospital, acid stomach 
developed shaking in 1956, discharged from army, medical reason given as psychoneurosis 
 bristol royal infirmary- arms inflamed 
headaches 
headaches, runny nose, nosebleed, nosebleed, had to relinquish royal navy diving career 
nightmares- still continue 
breathing problems, throat abcess 
breathing problems, asthma, URT difficulties 
collapsed during exercise- bronchial pneumonia, hospitalised 
headaches, month later prescribed spectacles 
ill for 3 weeks after tests, lost wieght 
health problems, mental health problems 
generally unfit after porton down 
irritation on skin  
started to suffer severe hayfever 
lower back problems, had to wear lumbar support, sudden loss of 60% hearing 
sensitivity to light, constriction of pupils for 1 week 
continuing headaches, fatigue, lethargy, lack of concentration, scars from mustard,  
developed fear of enclosed spaces, panic attacks, lungs still affected for a week or two after test 



 31 

light sensitivity- still persists, panic attacks, breathlessness, sleep abnea 
weight gain, skin rashes, feeling jumpy, blisters on hands 
problem with bladder developed, still persists to this day 
easily catch cold and flu 
pain and discomfort at blister sites,  
headache, sweating, vomiting 
runny eyes and nose, still suffer runny nose in mornings 
1st collapsed lung within a few months, suffered further 4 collapses later 
weight loss,  
gastritis, conjuctivitis, bronchial problems, not thought to be related to porton at the time 
run down, tiredness 
vertigo 
after getting home, collapsed in kitchen 
vision problems 
hospitalised 
severe colds, chest infections, distorted vision, depression 
within weeks taken to hospital with many chest problems, in hospital for nearly a year 
nervous breakdown, on valium 
constant nausea after about 2 wks, uncontrollable trembling in arms, continues to this day 
skin rashes, skin complaints ever since 
general lethargy 
suffered chest pains since 60's  
Depression 
 
 
 
B3 Cancer Questions 16-18 in 261 Cases 
 
17 (cancer type) 18 (year of diagnosis) 
Prostate 2001 
Prostate  
benign prostate 1989 
Prostate 2004 
squamous cell carcinoma, basal cell melanoma, numerous skin 
cancers 

1992- 

Basal cell carcinoma 2004 
Prostate  
tongue cancer 1989and 1999 
Prostate, basal cell carcinoma 2004 2002 
bladder tumour 1996 
skin cancer bowins disease 2004 
colon, melanoma, lung colon- 2002, mel.- 2003, 

lung-2005  
acute myloid leukemia 2000 
Prostate 2002 
Basal cell carcinoma 2003 
Prostate 2000 
Prostate 2003 
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chronic granulocytic 1982 
Prostate, bladder 1999/2002 
Bowel 1995 
skin cancer  1999 
cancer on the nose 2000 
hodgkins disease 1981 
Prostate 1994 
Prostate 2002 
Testicle 2005 
bladder cancer, immune thrombocytopenia 1984, 2003 
granulomas on spleen, colon, skin cancer 
Prostate 2005 
colon polyps 2002 
Prostate, skin cancer on face 2003, 2004 
bowel cancer 2004 
Melanoma 2001 
eye tumour, liver cancer- fatal eye- 1999, liver-2004 
squamous cell, scalp 1976 
Prostate 2004 
Prostate 2005 
bowel, colitis 1963 
skin cancer on face 1992 
non hodgkins lymphoma 1974 
squamous cell carcinoma on right tonsil 2000 
Leukemia 2000 
tumour in large intestine, bladder tumour 1990 
Prostate 2005 
Testicular 1985 
skin cancer 1995 
Prostate 2005 
Prostate, malignant melanoma 2001, 2005 
chronic lymphatic leukemia 1994 
Bladder 1999 
oral cancer 1999 
testicular, prostate, lung, bladder 1967 
soft tissue sarcoma in leg, malignant fibrous histiocytoma 2001 
Rectum 2003 
Prostate, bone cancer 2004, 2005 
Bowel 2003 
Total number of individuals reporting cancer  = 55 in 261  
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B4 Cancer Questions 16-18 in 123 Controls. 
 
17 (cancer type) 18 (year of 

diagnosis) 
kidney tumour 1984 
stomach, mouth 1978 
Hodgkins disease 1970 
Melanoma 1996 
Prostate 2001 
Prostate 2000 
Kidney 1990 
basal cell carcinoma 1975 
Prostate 1999 
Total individuals reporting cancer = 10 in 123  
 
 
 
B5 Question 20-21 Cases: what chronic or ongoing health condition are you being 
treated for? 
 
21 condition 
blood pressure COPD 
pulmonary disease 
numb lower legs 
heart problems, skin problems 
blood pressure, diabetes 
blood infection 
depression and ankle ulcers 
arteries 
glaucoma, diabetes, gout, heart disease, arthritis, gastric problems, prostate, displaced vertebrae, 
 arterio sclerosis 
diabetes, chronic disease of airways 
MS type symptoms- lack of muscle control in legs and hands 
blood pressure, headaches, angina breathlessness, arthritis in neck 
radiotherapy for cancer 
fatigue, blood pressure 
treatment for skin cancers 
Arrhythmia 
chest infections a few times a year 
headaches and vomiting 
depression, deep vein thrombosis 
bowel removed following 22 years suffering bowel problems 
chest infections, psoriasis, arthritis 
bi-lateral pleural thickening of lungs, angina, diabetes, osteo arthritis, 50%deafness,  
fibrosis right lung 
gout, divaticulitus 
obstructed airways disease, asthma, emphysema, swollen legs, ulcers 
artery on left leg replaced. Diabetes  
chest infections 
diabetes 
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treatment for stroke 
prostatectomy, hepatatic cysts, colonoscopies to remove tubulo-villous adenomata,  
skinproblems- seborrhoeic dermatitis, cardiac- ectopic heart beat. Etc… 
blood pressure 
ankles, knees, hips- stiffness and pain 
heart condition 
quadruple bypass, diabetes, poor blood flow, esp. lower legs 
heart arythmia, miosis, hyper salivation, tearing of eyes, irritable bowel syndrome, severe tinnitus,  
vertigo- stumbling, causing broken ribs. Prostate problems 
heart condition since age 49, triple bypass surgery, anxiety, angina, depression 
high blood pressure 
heart attack, high blood pressure, angina, diabetes, irregular heart, thyroid 
arthritis, meniers disease, tinnitus, lump in left breast 
angina, meniers disease, arterial sclerosis, arthritis, diabetes  
angina, depression, poor appatite, anemia 
rheumatoid arthritis, pain in joints 
diabetes, kidney failure, transplant after care, charcot disease in feet 
erratic heartbeat 
2 heart attacks 
diabetes 
emphysema, caused by COPD 
double heart bypass,pacemaker 
diabetes, blood disorder 
difficulty breathing, violent headaches, blackouts, memory loss, 1995 coronary,  
2002 died - stroke/ heart disease 
diabetes, hypertension, hypothyroidism 
chronic bronchitis, glaucoma, nerves (stomach) 
arthritis, diabetes, poor circulation, painful legs 
angina, bladder, stomach, nervous dysphesia, muscular pain shoulder, arm 
treatment for cancer 
diabetes, arthritis 
check ups for leukemia, bone marrow transplant 
heart monitoring, memory loss, alzheimers 
asthma, bronchial chest problems, diabetes, depression 
hypertension, cholesterol, minor stroke, heart attack 
spondulilothese- spine 
heart condition, high blood pressure, arthritis, cardiovascular disease, angina. 
angina, high blood pressure, asthma, kidney impairment, epilepsy, osteo arthritis, diabetes 
Thyroid 
angina, stroke, minor heart attacks, diabetes 
polymyalgia rhumatica joints swelling 
irritable bowel syndrome, hernia 
heart problems 
stroke, arthritis 
hypertension 
breathlessness, glaucoma and cateracts, epilepsy, stroke, enlarged prostate, tinnitus, hypertension, rhinitis 
emphysema 
heart fibrilation, high blood pressure 
diabetes, blood pressure, hypertension, quadruple bypass 
spinal arthritis 
high blood pressure, renal tubular acidosis 
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renal, gout, joint pain, blood pressure, erratic heart beat, skin problems,panic attacks, tremor, 
 paranoia, depression 
glaucoma, breathing, TIA, heart attack, kidney problem, 
left arm amputation 
back and hip problems, blepharitis, cholesterol 
diabetes, eyesight 
high blood pressure, gout 
polymiositis, emphysema, angina 
diabetes 
diabetes, depression/ anxiety, mood swings, heart problems 
prostatitis, acid reflux, IBS, poor memory 
hypertension, anxiety, aching eyes, bilateral conjunctivitis 
angina, asthma, tinnitis, lower back pain- from fall in 1999 
skin irritation, erectile dysfunction 
heart condition, cholesterol 
asthma, insomnia, very bad restless legs, heart problems, diabetes 
glaucoma 
bronchitis, COPD, arthritis 
DVT, irregular heartbeat 
check ups for ears,since 1950's lost hearing in left hear 
chest problems, wheezing, severe dizziness 
asthma 
mucous in sinus passages and chest 
high blood pressure 
nervous illness 
heart 
bronchitis, emphysema 
stiff neck 
allergy to dust/ smoke etc. causing breathing problems 
chest complaints, heart condition, stroke 
blood pressure, cholesterol, poor circulation, stroke in '93 
heart condition, diabetes 
arthritis 
ITP, Platelet deficiency 
osteoporosis 
parkinsons 
COPD emphysema, TB, heart disease, chronic sinusitis, odema, chrones disease, hernia,  
lesions in stomach, ostoeporosis, arthritis, fibromyalgia 
arhythmia, fibrilation 
tablets for eye pressure, heart attack,  
follow up to prostectomy 
lung and breathing problems, skin lesions, dry cracked flaking skin in navel and crotch area,  
sometimes bleeding. Digestive problems, cholesterol, high blood pressure 
stomach pain, suspected hernia 
fibromyalgia, arthritis 
high blood pressure, irregular heart rhythm 
atrial fibrilation after heart attack in 1991 atherosclerosis, diabetes, blood pressure, cholesterol, IBS 
anxiety, panic attacks, back pain, joint disorders, back, knees, feet 
osteoporosis, skin lesions, chronic lung disease, testicle removed 
painful testicle- tests being carried out 
irregular heart beat, high blood pressure, night cramp, night sweats 
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MS vertigo 
ulcers on legs 
arthritis, shoulder, elbow, knee 
deceased 
osteo arthritis, glaucoma, IBS 
acid stomach- anti acid pills 
diabetes 2, raised platelet in blood 
blood pressure, arthritis- spine 
inoperable heart disease, unable to have general anaesthetic, severe body tremors, asthma,  
manic depression 
psoriasis on legs 
hypertension, rhinitis, hypersalivation, headaches, tinnitus, cognitive impairmant, loss of balance,  
vertigo, apathy, chronic fatigue, restless leg syndrome, neuropathy, rheumatoid arthritis,  
clinical depression, no vibration sense in legs 
major heart surgery 3 times, triple heart bypass 1968 
severe tinnitus, hearing loss, (d)enieres disease 
COPD, polycythaemia 
COPD, heart problems, arhythmia, hypertension,  
osteoarthritis, operations on hands, pain in joints 
depression 
heart bypass, cancer, liver transplant 
mitral heart disease, bundle branch block, weakness of heart wall, hypertension,  
asthma, diabetes, glaucoma, cateracts, bilateral fuchs endothelial distrophy, prostatectomy- 1985 age 49 
glaucoma 
asthma, eczma, nose bleeds 
hypertension, kidney pain, hiatus hernia, stomach acid reflux, COPD, occasional depression 
deceased 
low blood count, angina 
pain from spine and nervous system 
hypertension, quadruple heart bypass, pleurisy 
deceased 
angina 
angina, hypertension, hiatus hernia, anaemia, diabetes, arthritic spine, vascular leg problems 
cardiac and cerebral ischaemia 
awaiting knee replacement 
hot sweats, severe headaches, continuous cough 
emphysema, duodenal ulcer, enlarged prostate, catheter, chronic back pain 
hypertension, polymyalgia rheumatica, osteoarthritis, cold sores, missed heartbeats 
prolapsed mitral valve, tinnitus, deaf in one ear, loss of balance, vertigo, apathy, fatigue, IBS,  
asthma. arthritis, IBS, allergic rhinitis, stomach ulcers 
prostate cancer 
hiatus hernia, duodenal ulcers, IBS, hypertension, lumbar damage, chronic fatigue, tinnitus,  
cervical spondylosis, panic attacks,  
raynauds, caused by chemo, epilepsy 1985, heart attack 2003 
heart disease, hiatus hernia, diverticular disease, cervical spondylosis, ruptured muscles upper arm,  
loss of hearing 
underactive thyroid, diabetes, hypertension, cholesterol 
enlarged heart, fluid around heart, skin rashes 
cervical spondilosis, dizziness, bladder weakness 
angina, diabetes 
hypertension, glaucoma 
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mental health conditions 
hypertension, asthma, cholesterol, rhinitis, IBS 
hypertension, muscular and joint pains in legs 
heart problems, strokes, chest pains and lung problems 
diabetes, A.F. tremor in  arms and hands 
asthma, iliostomy 
arthritis,knees, hips, shoulders, chronic acid indigestion 
heart and bladder 
mild asthma,following removal of tumour on pituitary gland, now on treatment for low steroid and  
testosterone 
vertigo, tinnitus 
6 operations on pancreas, eye operation- blocked tear ducts,  
heart attack- 1994, 2000, stroke 2001 full recovery 
intermittent claudication (legs) 
chronic heart failure, hardening of arteries, high blood pressure, diabetes 
heart problems, diabetes 
cancer operation, biopsies, dysplasia 
borderline schizophrenic, post traumatic stress syndrome since 1989, loss of immune system 
prostate bhp, ventricular ectopic heart beats 
ischemic heart disease, high blood pressure, high cholesterol 
epilepsy, no family history 
aortic aneurism 
bladder/prostate cancer, diabetes, asthma, blood pressure 
pain in back, hips, legs, shoulders, arms, headaches, blurred vision, vertigo, chest pain 
DVT, hayfever- when left untreated leads to asthmatic bronchitis 
occasional blackouts, commenced 1958, hardening of heart arteries 
cancer, died 60 yrs old 
depression, asthma, angina 
renal tubular acidosis 

 
 
Table B6 Question 20-21 Controls: what chronic or ongoing health condition are you 
being treated for? 
 
21 condition 
diabetes 
Hypothyroid 
enlarged prostate 
high blood pressure, gout 
cancer 
benign prostate 
high blood pressure, tinitus 
osteo arthritis 
hypertension, arthritis 
heart attack 
bronchiectasis, asthma, blood pressure 
raised blood pressure 
high blood pressure 
blood pressure 
heart 
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irregular heartbeat 
diabetes 
hypertension, glaucoma,  
hypertension, diabetes, spinal problem 
angina 
angina, heart stent installed 
arthritis in shoulder 
high cholesterol, arthritic joints 
diabetes type 2 
asthma 
cholesterol, asthma 
asthma and chest infections 
asthma, diabetes 
heart attack 
diabetes 
spondylitus, lupus 
lung and breathing problems,  
angina, high blood pressure 
hypertension 
diabetes 
heart problems 
severe stress, asthma, heart problems 
heart disease 
asthma 
diabetes 
asthma 
angina 
hypertension 
heart condition 
thyroid problems, anxiety, gastro problems 
quadruple bypass 
heart disease, kidney stones 
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B7 Question 41 responses 
 
41 comments 
eye problems 
runner 
granddaughter had leukemia 
operations to cure ankle ulcers,  prostate operation, benign 
told GP of headaches, was told to take an aspirin, has had to endure them ever since 
1981- suffered subarachnoid haemorrhage 
past 6 weeks had both eye lenses replaced, 1960 was treated for duodenal ulcer 
nervous debility, eye strain, runny nose 
suffers food allergies 
pain and irritation in groin since visit to porton down a persistent source of misery,  
broken sleep and social embarassment 
same test as Maddison-200 milligrams test. 12 took part in test in 1953, only 5 still alive for inquest in 2004 
would have liked to have children, cause of infertility unknown 
has supportive medical opinion linking health conditions to sarin 
blocked tear ducts. Anxiety attacks affecting work 
had one child before porton, have not been able to produce a child since 
severe skin problems  
before porton has no trouble with mouth and nose then after 5 yrs blood blisters in mouth  
 
and nose bleeds continue to this day 
died 3/7/02, questionnaire filled out by wife 
diabetic retinopathy, undergone laser surgery 
leg broken and plastered, collapsed, spent 6 months in hospital with blood clots- take blood tablets ever since 
address and tel no. 
refused medical treatment- natural medicine instead 
84- accident at work- spinal injury, doctors noticed considerable degenerative changes to  
spine had for a number of years 
ringing in ears, cant walk far 
have 2 healthy sons, but believe that death of 3 children is linked to porton down 
panic attacks 
worried that sons cancer may be from effects  
questionairre filled out by a friend, he died in 1983, some information not known 
saw a psychiatrist a few years ago, told he had brain damage 
scars on arm lasted many years, still slightly visible 
after leaving RAF developed manic depression leading to serious breakdown, on drug  
treatment for 7 years then several weeks 
 in a mental home, recovery slow but successful 
receiving treatment for combat stress 
aching eyes, headaches, tinnitis, pleurisy, stomach ache, running nose, tightness in chest.  
Flashbacks suffered for 50 years of  
experience of gas chamber 
have been very ill for past 5 yrs, memory isnt very good 
glaucoma, no family history 
knackered 
tinnitis, impotence 
believe porton down responsible for loss of hearing in left ear, pain in ears 
eyes always sting and water severely 
pain in all body joints, bad skin conditions 
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coughing blood/ mucus 
whites of eyes discoloured 
have had problem with sexual arousal for last 40 yrs 
detached retina, seven unsuccessful operations, about1982 had heart problems  
for two or three years died of heart failure in 1986. 
 Form filled in by wife, address included 
noticed lack of libido shortly after porton at age 38, at 47 no longer sexually active 
pain behind eyes causes problems as an illustrator 
memory loss due to stroke 
because of depleted immune system contracted avium complex B in 1980s,  
several years chemotherapy, caused damage to eyes and further damage to lungs 
problems with sleep since early twenties 
back ache, feet sore due to prostate and treatment 
periods of feeling tense, perpetual fidget, when concentrating head shakes side to side 
condition diagnosed as idiomatic stabbing headache 
believe anxiety problems related to porton down  
deceased, form completed by son, he had mentioned that he believed his health  
problems were due to porton down 
after arriving at porton and discovering it was not cold research he tried to drop out 
 but wasn’t allowed to 
arsenic causes irregular heartbeat, received 27% arsenic 
porton down had physical effects and mental effects 
did not volunteer for porton down, were ordered to go 
sensitive to bright light since nerve gas exposure, balance problems, migraines,  
allergic skin problem including rubber 
deceased, form completed by relative 
mustard scars react in hot weather, since CS gas cannot wear full face crash 
helmet due to extreme reaction at porton 
psychiatric problems- 1963, casevac from aden after attempted suicide, again  
in 1996 stress due to overwork at GEC marconi, retired on health grounds 1997 
before losing sense of smell had nasal problems, operations for polyps 
have been taken into hospital by paramedics at least 35 times and kept in hospital, 
 heart problems 
1958 casevac from active service in oman to hospital aden then hospital UK continual COAD since1958 
awarded compensation by MOD for URT problems 
because of strong painkilers have problems with stomach, throat, hearing, cannot go  
out alone, registered disabled 
chest problems since porton down, catching coughs colds, army has lost medical records 
skin had a yellow tint on leaving the forces, have suffered lots of headaches for 50 years 
discharged from RAF with heart problems and headaches, had problems ever since 
application form clearly stated common colds tests 
received lots of tests in short time at porton, they did not keep records, believe physical and  
mental health was damaged by attending porton down. Invalided from navy in 1974 with psychological problems 
age for contracting NHL is around 60, he was only 38, form filled out by wife 
macular degeneration both eyes since 2002 
no functioning spleen, low immune system 
died at age 63. Discharged from RAF 1965, suffered depressionmentally disabled,  
believed it was due to porton down 
filled out by relative for deceased veteran 
still sometimes aware of the skin irritation, sometimes suffer eye problems- blisters on right eye 
panic attacks in crowded places 
tv interview, local newspaper etc. 
eyes affected by bright daylight 
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letter attached 
problems with voicebox, constantly running nose 
developed knock knees during service 
collapsed in 1956, lost all hair on body overnight, skin went carrot coloured-  
unemployable thereafter. All medical record from that period lost 
scars on forearms had been noted on passport for identification purposes 
unable to have children 
taking salazopyrin for colitis, finasteride for prostate 
deceased 
following discharge from forces 1967, general ill health for 6 mnths,  
1990's health deteriorated, had to retire on because of ill health 
deceased, filled in by friend or relative some information missing 
difficulty concentrating, paranoia, claustrophobia, panic attacks, voices, bad temper, 
aggressive behaviour 
suffered anxiety attacks for about 12 yrs in late 1960's, severe cheese allergy 
skin complaints spots and rashes still continue 
recurrent nightmare 
had tests to find out why couldn’t have children 
filled out by wife, veteran deceased. Developed cateracts in his mid 50's 
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