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We report on a pilot study intended to explore methods of investigating health effects 
in survivors of accidental carbon monoxide poisoning requiring hospitalisation.  
These effects were to be studied via a questionnaire.  We established that cases 
could be identified in centralised Scottish health record systems, and drew a small 
sample, plus a matching sample of appendicitis cases as controls.   

Contact with the selected subjects was through records of their registrations with GP 
practices.  Questionnaires for 134 subjects were sent to GPs, with a request that they 
be forwarded to the subjects.  There were only a small number of refusals by the 
GPs, but response from the subjects was disappointing, leading to only 24 returned 
questionnaires (10 cases, 14 controls); a response rate of only 18%.  

Examination of data for the selected cases showed that a number had entries 
suggesting that their poisoning may have been intentional rather than accidental.  It 
is therefore possible that estimates of accidental poisonings for study are 
overestimates.      

Because of the low response rate to the questionnaire survey, we believe that the 
results from a full study using these methods could produce results that are not 
representative of the whole affected population, and we do not recommend that such 
a study be commissioned.  We discuss briefly some other possible routes of 
investigation. 
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SUMMARY 

BACKGROUND 

There are a number of cases each year of fatal and non-fatal carbon monoxide (CO) poisoning.  
In non-fatal cases, immediate consequences can include loss of consciousness and irreversible 
tissue damage in the brain or heart. Poisoning insufficient to cause coma may still lead to 
symptoms, but the cause may not be recognised, and it is likely that mild CO poisoning is 
under-reported. 
 
Symptoms of poisoning may in some cases persist for indefinite periods, but a diffuse pattern of 
persistent symptoms is also suggestive of a somatoform disorder exacerbating awareness of 
symptoms. This may have implications for the clinical management of some cases following 
CO poisoning, as in other cases of medically unexplained symptoms with possibly cognitive 
and psychological roots. 
 
AIM 

This study was based on an intention to examine by questionnaire the general physical, 
cognitive and mental health status of subjects who had experienced CO poisoning severe 
enough to be hospitalised.  The aim was to take advantage of the centralised system of hospital 
records maintained for all Scottish hospitals to identify subjects, and use standard systems to 
forward questionnaires through the patients’ current GP practices.  As matched controls, 
patients who had been hospitalised for appendicitis were to be selected. The present report 
concerns a pilot study to develop and test the methods, and to recommend whether and/or how 
to carry out a full study using these methods. 
 
METHODS 

The procedures identified as necessary involved three different agencies within the Scottish 
health and records systems: Information Services Division (ISD) of the NHS would identify 
hospitalised cases of accidental CO poisoning from a large A&E department in the Lothians; the 
General Registrar’s Office for Scotland would identify in the National Health Service Central 
Register cases since deceased, so that contact would not be attempted for them; and NHS 
Practitioner Services Department (PSD) would identify the remaining patients’ current GP 
registrations, so that letters could be forwarded through the GPs. 
 
The necessary permissions and approvals were obtained and 134 questionnaire packs were sent 
to GP practices for forwarding; a second phase sent reminder packs for 108 of these subjects.   
 
RESULTS 

Disappointingly, completed questionnaires were received for only 10 cases and 14 controls.  All 
the data from these returns are summarised within this report.  Because of the small numbers, no 
formal statistical analyses were carried out, and it cannot be assumed that differences observed 
generalise to wider populations. 
 
Examination of the causes of death supplied for the deceased showed a surprisingly high 
proportion of suicides.  However, examination of the detailed records from the ISD’s data files 
showed that, although the selection procedure had eliminated from consideration any patients 
where the primary diagnosis code indicated self-harm, a sizeable number of cases had such 
indications in their secondary diagnosis codes.  This implies that our sample of cases was not 
drawn solely from accidental poisonings, but included also intentional ones; and, in turn, that 
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any future work based on this computer database may need to take secondary diagnosis codes 
into account. 
 
CONCLUSIONS 

We judge that the very low response rate achieved by the questionnaire introduces a strong 
possibility that a full study using these methods could be unrepresentative, and could suffer 
from response bias.  We therefore do not recommend that such a study be commissioned. 
 
We discuss briefly some other ways in which the relationship between CO poisoning and 
subsequent health effects might be investigated. 
 
POLICY IMPLICATIONS 

The present study was a pilot study and was not expected to produce a data set that might 
inform policy.  It is our judgment that if a full study were carried out in England and 
experienced similarly high rates of non-response, its results would not be reliable or 
representative. 
 
Current efforts in England to interrogate centrally held records on carbon monoxide poisonings 
may need to note the necessity to use all relevant diagnostic codes, to avoid counting self-harm 
as accidents.       
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1 INTRODUCTION 

1.1 BACKGROUND 

Acute carbon monoxide (CO) poisoning acts by gradually reducing the supply of oxygen carried 
to tissue by the blood, through the formation of carboxyhaemoglobin.  The body adapts by 
increasing cardiac output, pumping more blood to compensate for its reduced oxygen content.  
As the maximum cardiac output is reached, and as the myoglobin within the heart muscle is 
poisoned, decompensation occurs with a catastrophic fall in cardiac output and loss of 
consciousness. This may cause damage to the brain, heart or other tissues; additionally a 
secondary cerebral reperfusion injury may occur after rescue and re-oxygenation.  
 
Loss of consciousness during acute poisoning is an important indicator of severity and health 
effects may relate to the duration of coma during the exposure event. The acute poisoning may 
lead directly to irreversible tissue damage, usually to the brain, but also the heart. Reperfusion 
injury may follow apparent recovery and lead to brain injury which usually presents as 
cognitive impairment and which can be fatal, but which in 60-75% of cases resolves within one 
year [1,2,3]. 
 
Poisoning insufficient to cause coma can still lead to symptoms. Although headache, nausea, 
unsteadiness, lack of concentration and somnolence are the commonest symptoms of carbon 
monoxide poisoning, a survey of the symptoms associated with poisoning [4] indicated that 
symptoms were many and varied and could persist into the recovery period.  In acute carbon 
monoxide poisoning the victim very frequently has a history of intermittent symptoms 
compatible with carbon monoxide poisoning [5] which may have been misinterpreted by 
medical attendants.  A common mode of presentation in this case is unexplained intermittent 
multiple symptoms. Low levels of exposure (blood levels of less than 20%COHb) are largely 
asymptomatic and, accordingly, the presence of symptoms indicates exposure to, for example, 
200 ppm for 6 hours in sedentary subjects. Repeated episodes indicate repeated exposure to high 
level but sublethal concentrations of carbon monoxide, which may very well lead to chronic 
health effects. 
 
Although the incidence of carbon monoxide poisoning is decreasing in the UK, there is concern 
that it is under-reported.  As the condition becomes less frequent, awareness of the problem will 
fall and under-reporting will become more common while the possibility of exposure remains.  
Large numbers of homes have combustion-based heating systems and a 2006 survey in Greater 
London found faulty appliances in 96/597 = 16% of homes [6].   
 
Carbon monoxide poisoning victims can present via the emergency services, requiring urgent 
admission to hospital, but also subacutely to their general practitioner, accident and emergency 
department or to a telephone based service such as NHS24.  In cases presenting via the 
emergency services, the diagnosis is usually clear and may even be pointed out to the receiving 
doctor by the emergency service staff attending the patient.  When the victim presents 
subacutely with symptoms, however, the diagnosis is considerably more difficult and there is a 
risk that such presentations might be interpreted as symptoms for which no physical pathology 
can be found, a common problem in primary care [7].  In such an event the victim may be left 
either completely undiagnosed or to present to the emergency services when exposure becomes 
life-threatening, with a distinct risk of multiple casualties. 
 
In people who have been poisoned with carbon monoxide, symptoms of poisoning can persist 
for indefinite periods.  While respiratory, brain and cardiac damage sustained at the time of 
poisoning can lead to prolonged ill health, the diffuse pattern of persistent symptoms [1] is also 
suggestive of a somatoform disorder in which psychological and physiological processes 
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interact to increase the awareness, severity and impact of physical symptoms.  This observation 
is supported by the finding of a very high incidence of affective disorder after recovery form 
carbon monoxide poisoning.  The incidence of disorder, however, was significantly higher in 
mild as opposed to severe poisoning [8], and this strongly suggests a psychological response to 
the experience of exposure to CO rather than any physically related loss of function.  
Disturbances of mood, alcohol abuse, conflict with attendant medical  staff and ongoing claim 
for compensation are factors commonly associated with ongoing symptoms after traumatic 
events and these psychosocial pressures can lead to somatoform disorder.  Should this be the 
case, the long term management of some patients following CO poisoning may  benefit from the 
incorporation of cognitive behavioural techniques that are effective in somatoform disorders. 
Subtle cognitive difficulties have been reported in cases of both CO poisoning and somatoform 
disorders, and this can further obscure the clinical picture.  
 
There is thus a complex inter-relationship between the pathological, or organic, long-term 
effects of CO poisoning and the somatoform disorders and medically unexplained physical 
symptoms. Both may result in similar symptom patterns, and a somatoform disorder may follow 
a significant trauma or illness. Where high level of CO exposure has been clearly documented, 
it may be reasonable to assume that symptoms are related to toxicity. However lower levels 
(sometimes much lower levels) of CO exposure have been alleged to cause ongoing symptoms. 
While late symptoms from minor exposure may be plausible, these may be better understood as 
Medically Unexplained Symptoms (MUS), which are currently understood in terms of cognitive 
interpretation of physiological processes. .   
 
1.2 CALL FOR TENDERS 

In September 2007, the Department of Health issued a call for proposals to carry out research 
into the health effects of accidental poisoning by CO, with a deadline at the end of October 
2007. It suggested the following areas for potential research: 
 
• assessment of numbers at risk of CO exposure  
• assessment of numbers exposed    
• epidemiological study of exposure and health outcomes  
• understanding the patient experience following exposure 

 
The team developed and submitted a proposal in late October 2007. The primary objectives 
included elements of the third and fourth of these topic areas, but focusing on long-term effects; 
specifically, to identify individuals from Scottish centralised hospital records individuals with a 
history of accidental CO poisoning, and investigate whether there were serious long-term effects 
of the incident.  
 
1.3 INITIAL PROPOSAL 

1.3.1 Team building 

The project team brought together researchers from the Institute of Occupational Medicine, 
located in the Scottish Central belt, and experienced in epidemiological studies; medical staff 
from the University of Aberdeen, with experience in the assessment of symptoms in an 
otherwise well workforce and also first hand experience in the presentation, management and 
outcome of acute carbon monoxide poisoning; [2,4,5] and researchers from the University of 
Edinburgh with experience in the assessment of medically unexplained physical symptoms 
presenting in primary care.    
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1.3.2 The proposal 

The proposal submitted described a study that aimed: 
 
• to document the clinical experience of patients who have been victims of CO poisoning; 
• to identify the frequency of long-term problems in the patients; 
• to compare these with a control group; 
• to identify any effect of CO poisoning on health, cognitive and psychological 

symptoms; 
• to recruit volunteers to a cohort for future more detailed follow-up. 

 
The principal motivation for this suggestion was based on the observation that present policy 
was targeted at prevention of the level of carbon monoxide poisoning inducing coma. If 
significant long term health effects are typical of exposure to lower levels of carbon monoxide, 
then any preventative policy must address this, e.g through mandatory carbon monoxide 
detection, automatic shutoff safety devices for combustion heating equipment etc. But little was 
known about possible long-term health effects of CO poisoning that might influence or require 
such a policy. 
 
The team proposed to investigate sequelae in patients who had been treated at hospital for CO 
poisoning, in terms of symptoms of general health. We considered that symptoms could be 
specific or may be very non-specific; if there is a late CO poisoning syndrome this should 
involve a particular cluster of symptoms whereas an MUS process should lead to a relatively 
even distribution of a wide range of symptoms. This approach has been taken in other contested 
conditions (e.g. Unwin et al, 1999) [9]. A minor extension to current maintenance procedures, 
to be explored, might supply data on the extent of risk in the UK population. We proposed also 
a separate piece of work: 
  
• to explore the feasibility of setting up a reporting scheme monitoring the condition of 

and risks from domestic heating appliances. 
 
The proposal for the study of health effects planned to use the fact that hospital records in 
Scotland are centralised in one database, from which cases of CO poisoning could be identified. 
This was chosen as a more directly targeted approach than, for example, one based on selecting 
cases for symptom outcomes, who would be more difficult to trace through existing systems, 
and who would likely include only a small proportion due to CO poisoning, leading to low 
power to detect effects.  It was planned to evaluate a group of patients with documented CO 
exposure, including their current symptoms and health, in order to build a clearer understanding 
of the complex interactions between poisoning and current symptoms. 
 
1.4 REVISED PROPOSAL FOR A PILOT STUDY 

Having considered our proposal for a full project, the funder (Department of Health Policy 
Research Programme) requested a revised proposal for a pilot study to investigate the feasibility 
of performing a full study measuring frequency of CO poisoning throughout Scotland, which 
might inform the consideration of a larger study in England.  This was prepared, and 
subsequently commissioned, in the spring of 2008.  
 
The present report describes the methodology employed for the pilot study, the results obtained, 
and our recommendations based on these. 
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1.5 OBJECTIVES 

1.5.1 Objectives for a full study 

We proposed that a full study would be designed to quantify the frequency of, and characterise, 
long-term health effects following CO poisoning; and to address these hypotheses: 
 
• Patients with a history of CO poisoning have poorer general health and cognitive 

function than controls. 
 
• Patients with a history of CO poisoning have, in addition to the possibility of poor 

general health, greater numbers of all physical symptoms suggesting a medically 
unexplained symptoms process rather than a specific poisoning syndrome.  

• Some victims of carbon monoxide poisoning have a history of episodic poisoning 
preceding hospital admission that goes undiagnosed by medical practitioners. 

 
As originally proposed, and in line with these hypotheses, the objectives of a full study of CO 
poisoning victims were described as: 
 
• to identify the incidence of long-term health problems following poisoning incidents; 

 
• to investigate whether these incidents have been preceded by relevant symptoms; 

 
• to investigate whether long-term effects are related to prior symptoms and/or loss of 

consciousness; 
 
• to establish a cohort of recent cases for longer term follow-up; 

 
and, in consultation with the authorities: 
 
• to open discussions on the feasibility of monitoring risks identified by routine 

inspections and maintenance. 
  
1.5.2 Objectives of the present pilot study 

With regard to the objectives proposed for a full study, the aims of the pilot study were defined 
as: 
 
• to investigate the feasibility of designing such a case-control study based on Scottish 

hospital patient records; 
 
• to compile and evaluate a questionnaire using a suite of instruments validated in similar 

contexts; 
 
• to pilot the study methods in a small sample of cases and controls, and indicate likely 

response rates and statistical power for a full study. 
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2 METHODS 

2.1 DEVELOPING A PROTOCOL 

The foundation block of this study was that the diagnoses of NHS patients treated in Scottish 
Hospitals are coded on discharge and held, with demographic details, by the Information 
Services Division (ISD) of NHS National Services Scotland (NSS).  It was thought that, through 
these codes, all victims of accidental carbon monoxide poisoning in Scotland might be 
identified together with a matched control group of patients treated for acute appendicitis.  The 
feasibility of such a study had been established with ISD in 2002.  The records so obtained 
could be matched against the Community Health Index to identify relevant general practitioners 
and permission sought from ISD’s Privacy Advisory Committee as to how individual 
participants could be contacted directly or via their GP.   
 
The team developed a protocol for the work, which is attached here as Appendix 1. It was 
decided to select controls from those who had been hospitalised for appendectomy, on the basis 
that this operation would involve a similar length of hospitalisation, but would not be expected 
to generate long-term physical or mental sequelae.  The pilot study was approved and it was 
decided to limit the study to the NHS Lothian area since this, while targeting a substantial 
population, would simplify administrative issues.   
 
2.2 ETHICAL APPROVAL AND PERMISSIONS 

Once funding was established, the Information Services Division was contacted for advice as to 
how the process of contacting subjects might be now initiated.  This necessitated contacting the 
Division’s Caldicot Data Guardian.  Unfortunately, this proved difficult due to staff retirement 
and ill health within ISD occasioning significant project delay.  We were advised that launching 
the project required the following permissions: 
 
• A favourable opinion from the Community Health Index Advisory Group 
• A favourable opinion from NHS Lothian Regional Ethics Committee 
• Approval from the NSS Practitioner Services Privacy Advisory Committee 
• Permission from NHS Lothian Management 
• Recognition by NHS Lothian R&D Department. 

 
These permissions were obtained on the basis of the project documents described below, and the 
actual pilot study project started in July 2009.  Copies of the relevant documents are in 
Appendix 2.  In order that data from the hospital records could be received by the project, we 
were advised that they would have to be kept by someone with a medical qualification, and that 
such a qualification was also required of the Principal Investigator.  The role of PI was therefore 
transferred from Dr Miller to Dr Ross. 
 
2.3 DEVELOPMENT OF QUESTIONNAIRE 

The final protocol included a draft of the postal questionnaire, designed to be self-administered. 
Although these were not validated as they stood for the study, they were made up of previously 
established instruments as below. 
 
Section 1-  Personal details – formal validation thought unnecessary 
 
Section 2 – Lifestyle – Weight and height validation thought unnecessary.  
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Cigarettes – the form asks the standard questions necessary to determine 
smoker/non-smoker for cigarettes and the standard unit of exposure, the pack 
year (packs per day per year). 
 
Alcohol – The questions are a standard set validated to determine problem 
drinking [10]. 
 

Section 3 –  Appendicitis and carbon monoxide – this section asks for details of the episode 
of carbon monoxide poisoning (case) or appendicitis (control) as such it cannot 
be validated prior to the study but data will be compared against the clinical 
record in any full study so validating the section.  The symptoms of carbon 
monoxide poisoning and appendicitis are taken from NHS patient advice web-
sites or Department of Health information.  Questions in section 3 concerning 
recovery are adapted from a validated two question questionnaire validated for 
recovery from stroke [11]. 

 
Section 4-  Present state of health – description of diagnosed disease and current 

medication are not thought to require validation 
 
 4.3 – 4.6 make up the Personal Health Questionnaire for somatic symptoms, 

depression, anxiety and panic.  This has been validated in the detection of 
depressive disorders [12] anxiety states [13] and somatic symptoms [14]. 

  
4.8 is a standard Activities of Daily Living score.  The questions have high face 
validity and conform to the general principle that to provide consistent and 
reliable information, questions should focus on the concrete and the specific.  
(http://surveynet.essex.ac.uk/sqb/qb/topics/health/Disability%20(Newsletter)%
20Revised%201-06.pdf ) 
 
4.9-4.15 make up the Short Form 12 health related quality of life questionnaire 
which generates Mental and Physical Component Scores.  It is used 
internationally and has been validated for a UK population [15]. 
 
4.16 is the Cognitive Failures Questionnaire which assesses self-reported 
failures of perception and motor behaviour in addition to memory failures.  It 
has been shown to correlate more highly with executive functions rather than 
tasks of memory, and is argued to measure failure in the control of attention and 
memory [16]. 

 
Two versions were designed, with slight differences for cases and controls. The final versions of 
the two questionnaires are attached in Appendix 3. 
 
2.4 ADDITIONAL DOCUMENTS 

It was anticipated that contact with subjects would be through letters forwarded by their 
individual GPs, and that a small payment would be offered to the GPs for the administration of 
this process.  Additional documents drafted therefore included: 
 

• a description of the study, including contacts for queries, for GPs and subjects; 
• a letter to the GP requesting forwarding of a questionnaire pack to the subject; 
• a GP return form, including payment details; 
• a letter of invitation to the subject; 
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• a consent form for the subject.  
 
Final versions of these documents are attached in Appendix 4.  
 
2.5 HOSPITAL RECORDS 

Our original proposal had suggested that some useful information about the nature of and 
background to the incidents might be got from inspecting the hospital records of carbon 
monoxide victims.  However, it transpired that this would require obtaining agreement and 
written consent from every hospital consultant involved; this was considered impractical, and 
the intention to inspect hospital records was dropped. 
  
2.6 SELECTING AND CONTACTING SUBJECTS 

2.6.1 Definition of cases and controls 

Based on the judgment that the Scottish system of centralised hospital discharge records would 
provide a direct route to studying individuals suffering serious carbon monoxide poisoning, 
potential cases were defined as adult cases of hospitalisation for accidental, but not intentional, 
CO poisoning, and not smoke inhalation from an accidental fire.   
 
Potential controls were defined as hospitalised for acute appendicitis, with or without peritonitis 
(but not with appendix abscess).  This definition was chosen as selecting individuals for 
comparison who would have had a length of hospitalisation similar to the cases. 
 
Patients with codes indicating severe mental illness or learning disability were to be excluded 
from consideration. 
 
Controls were to be selected individually for each case, matched on age, gender and deprivation 
category, plus period of incident (the latter within +/- 3 years).  
 
2.6.2 Identification of cases 

Information Services Division (ISD) of NHS National Services Scotland maintains databases 
including the Scottish Morbidity Register, containing hospital discharge records for all hospitals 
in Scotland.  There are two separate databases, one for discharges from January 1991 to March 
1997, and the other from April 1997 to the present day.   
 
Both databases contain extensive data on individual hospitalisations; they differ slightly in 
coding instructions, and in some other details including the extent of their coding for indices of 
deprivation.   

  
ISD were asked to identify and select up to 80 patients from the Royal Infirmary, Edinburgh, 
the largest A&E hospital in the Lothians, with discharge codes corresponding to the case 
definition above, which would have been coded as follows: 
 
• ICD10 - T58 and X47, and including those with exposure to controlled fire inside or 

outside X02 and X03 but excluding X00, X01, X04-X09, and X67 
 
• ICD9 - 986 including E895.9, E896.9, E896.9 excluding all other accidents caused by 

fire and flames and excluding E952.1 
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2.6.3 Identification of controls 

ISD were asked to identify patients from the same hospitals with discharge codes corresponding 
to the definition above.  These would have been coded as follows: 
 
• ICD10 K35, K35.0, K35.9 but excluding K35.1 

 
• ICD9 540 including 540.0, 540.9 but excluding 540.1 

 
ISD were able to find individual single matches as controls for the 80 cases, using the 
definitions and criteria listed above.  
 
2.6.4 Checks in NHSCR 

A data file containing the data for 80 cases and 80 matched controls was passed by ISD to staff 
at the National Health Service Central Register (NHSCR), which contains records for every 
individual registered with a GP in Scotland. The NHSCR also collates all death registrations and 
facilitates a tracing service for mortality outcomes.   
 
Here individuals who had died were identified and their death details (date and cause) extracted. 
 
2.6.5 Transfer to PSD 

It was a requirement of the ethical and data protection permissions that the research team would 
not be provided with contact details for the subjects; the questionnaires would be mailed in the 
first instance by Practitioner Services (PSD) of NHS National Services Scotland to the GPs of 
the subjects, with a request that the GPs add each subject’s address from their records and 
forward them to each subject if they considered that action not inappropriate.  NHSCR sent a 
file containing the subjects’ details to PSD, who updated the details of the GPs as necessary and 
added the data for the names and addresses of the GPs, omitting those for subjects already 
known to be deceased.  A small number of subjects were identified as having transferred their 
registration out of the Scottish system, in most cases to England or Wales.  In those cases PSD 
liaised with the authorities and identified the appropriate GP or (if not known) the appropriate 
health authority. 
 
A file containing the data on the subjects selected was sent to Aberdeen University.  It was 
subsequently discovered that NHSCR had omitted to pass through some of the information they 
had received from ISD;  in particular, there was now no indication as to who were cases and 
who controls (which was needed because the questionnaires were separately tailored).  The 
process was back-tracked and the necessary information was added to the file and sent to 
Aberdeen.    
 
2.7 DATA PROCESSING 

2.7.1 Mail-merging the questionnaires 

The questionnaires were designed to be customised to certain individual data on each subject, 
obtained from the data collated by ISD and PSD (see Appendix 3). This was done using the 
mail-merge facilities of MS Word, linking to the final version of the data file from PSD.  This 
file was also used to create mailing labels for the questionnaire packs, which were then sent out 
to the subjects’ GPs. 
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2.7.2 Reminder mailing 

Because the research team did not have the subjects’ contact details, reminders via direct 
contact were not possible. After some 4 weeks a final second mailing was sent out via the GP 
route for all the cases and controls for whom a response (questionnaire, refusal to participate or 
refusal by GP to forward the letter) had not been received.  This used the same mail-merge 
techniques on an appropriately reduced data file, with reminder versions of the letters to GPs 
and subjects (see Appendix 4).  
 
2.7.3 Processing the returns 

Once completed questionnaires had been received, the information they contained was entered 
into MS Excel spreadsheets.  There were two slightly different versions, one each for cases and 
controls, as per the questionnaires. 
 
The data files were prepared without identifying information, indexed only by the anonymised 
study number.  To preserve confidentiality and anonymity, it was stored separately from the 
original PSD data file linking that number to the full identifying data.  
 
2.8 ANALYSIS OF RETURNS 

The data from the questionnaires were exported from the MS Excel spreadsheets into the 
statistical analysis package GenStat.  This program was used to summarise all the individual 
response variables, and to calculate summary variables from the data collected by the SF12, 
PHQ15 and CFQ sections of the questionnaire, using the algorithms published for these 
questionnaires. 
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3 RESULTS 

3.1 RESPONSE 

3.1.1 The mailings  

We were provided with a spreadsheet file with the identities of a possible 77 cases and 78 
controls who could be contacted to take part in the feasibility study. 
 
On inspection of the data in the file, 16 were found to be deceased and 1 had admissions for 
both appendicitis and CO poisoning; all of these were excluded from further consideration. 
 
A further person in the case group had died before the start of the study but was sent a 
questionnaire as the study was notified of the death in November 2010. (This questionnaire is 
included in those refused to forward by the GP.) 
 
This left 65 cases and 73 controls, but for 4 of these the name and address of their GP or local 
health authority was not available. Contact was therefore attempted for 62 cases and 72 controls, 
using the methods described in Section 2.5. 
 
There were two rounds of mailing. From the first round, we received 76 replies from GPs or 
local health authorities indicating that they would be willing to pass on the questionnaire to their 
patient, while 12 said no.  
 
By the time a second mailing was arranged, 12 questionnaires had been returned (for 1 of which 
we had had no response from the GP), 1 refused and 1 was returned as sent to the wrong 
address.  
 
A reminder mailing was sent out after 4 weeks. Replies from 57 GPs or local health authorities 
indicated that they were willing to pass on the questionnaire to their patient, while 17 said no 
(two of who had declined at first contact also). This reminder resulted in a further 12 
questionnaires. Three subjects refused to take part at this stage; there had been no response from 
the GP for one of these subjects.  This gave a total of 24 questionnaires returned (10 cases and 
14 controls) from 134 mailed out, giving a response rate of 18%. 
  
3.2 MORTALITY DATA 

In a few cases potential participants, both carbon monoxide victims and controls, were 
identified by the General Register Office for Scotland as having died before the start of the 
study. In those cases, the cause of death was supplied by GRO(S). 
 
In all, there were 17 deaths identified.  One of these had died after the study had started; a 
questionnaire was sent to the GP but the GP responded that they would/could not forward it. 
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Table 3.1 cause of death in potential participants 
 

Case or 
Control 

Gender Age 
Year of 

discharge from 
Hospital 

Year of death Cause of death 

Suicide 
y-yes, n-

no, p-
possible 

Case M 64 1999 2008 
Pulmonary embolism, 
deep venous thrombosis 

n 

Case M 25 1988 1988 
Carbon monoxide 
poisoning 

y 

Case M 46 1993 1993 Road traffic accident p 

Case M 53 2007 2008 
Carbon monoxide 
poisoning 

y 

Case M 33 1977 2000 
Carbon monoxide 
poisoning 

y 

Case M 43 1991 2007 
Drug and alcohol 
poisoning 

p 

Case M 45 1994 2002 
Carbon monoxide 
poisoning 

y 

Case F 42 1994 2001 
Carbon monoxide 
poisoning 

y 

Case M 24 1998 1988 
Carbon monoxide 
poisoning 

y 

Case F 75 1987 2009 
Metastatic small cell 
lung cancer 

n 

Case M 37 1997 2008 
Alcohol and 
amitryptiline poisoning 

p 

Case M 42 1989 1993 
Bronchopneumonia 
with progressive 
leucodystrophy 

n 

Case M 52 1991 2009 
End stage renal failure 
due to type 1 diabetes 

n 

Control M 65 1991 2004 
Multiorgan failure with 
T cell lymphoma 

n 

Control M 54 2007 2009 
Uncertain pending 
laboratory studies 

n 

Control M 43 1996 2002 Multiorgan failure n 

Control F 45 1987 1993 
Metastatic gastric 
carcinoma 

n 

 
Table 3.1 summarises cause of death taken from the death certificate and not from ISD data.  
Four of the control group had died, one of uncertain cause of death at the time of registration, 
but none at a time close to date of discharge.  This suggests that their deaths were unrelated to 
acute appendicitis.  Thirteen of the potential case group had died, with six of these dying a 
suicidal death due to carbon monoxide poisoning.  Of these six, two were coded as having self-
harmed in relation to their hospital admission for treatment of “accidental” carbon monoxide 
poisoning preceding their death by suicide (shaded in table 1).  One case died of suicide on the 
day of his hospital discharge and another committed suicide two days after discharge.  Another 
three cases died of causes compatible with suicide, road traffic accident and drug/alcohol 
poisoning.  
 
At first sight, these observations suggested that there might be some miscoding of poisonings as 
accidental in the case group identified by ISD.  If this were the case generally it might indicate 
that accidental carbon monoxide poisoning in Scotland is lower than indicated by hospital 
discharge data.  However, further light was shed on this when the full hospital discharge records 
were made available:  see sections below and discussion in 4.1. 
 
3.2.1 Data Coding Analysis 

Coding data for possible participants identified by ISD were only made available to the study 
team after the mailings were sent out.  Even after getting all the necessary permissions it proved 
very difficult to get information from ISD.  Admission and diagnostic codings returned to the 
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study by ISD indicating possible study participants were analysed for the case (carbon 
monoxide poisoned) group.  There were 65 possible participants but since one had died before 
the trial 64 records were assessed.  Although ISD had been requested to filter out cases of self 
harm, it emerged that they had filtered only on the discharge diagnosis code for the primary 
diagnosis, and had not taken account of additional information on self harm in the admission 
code and the secondary discharge code. (Up to four discharge diagnosis codes were returned for 
each record.)   
 
3.2.2 Admission codes for possible participants ide ntified by ISD 

Table 3.2 details the codes assigned to the cases at admission.  Seventeen (27%) were transfers, 
so their code holds no information about the nature of the incident.  Of the remainder, 23 were 
identified as self-harm; that is, 36% of the total, or around one-half of those not marked as 
transfers.  
 

Table 3.2 Admission coding for case group 

Admission type Frequency  Percent  

Transfer 17 27 

Emergency self harm 23 36 

Emergency Home Accident 12 19 

Emergency other injury 11 17 

Emergency other 1 2 

Total 64 100 

 
3.2.3 Diagnostic codes for possible participants id entified by ISD 

All 64 records confirmed CO exposure as diagnosis 1.  Screening of the remaining diagnosis 
codes indicated that 33 cases were accidental and 31 were due to self harm. Two cases were due 
to smoke inhalation. 
 
3.2.4 Deprivation category (SIMD 2009) in possible participants 

Table 3.3 shows the breakdown of the possible participants, cases and controls, by the SIMD 
2009 deprivation category.  It is clear that both cases and controls covered the whole range of 
deprivation scores.  Low numbers preclude detailed statistical analysis, but by inspection there 
is no evidence of serious imbalance in deprivation status between the three groups.  

Table 3.3 Deprivation category in possible participants 

 Control Case 
  CO Accidental CO Self Harm 

1 – Most Deprived 10 (14%) 6 (18%) 7 (23%) 
2 14 (19%) 10 (30%) 6 (19%) 
3 5 (7%) 4 (12%) 6 (19%) 
4 15 (20%) 8 (24%) 4 (13%) 
5 – Least Deprived 30 (41%) 5 (15%) 8 (26%) 
Total 74 (100%) 33 (100%) 31 (100%) 
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3.2.5 Admission codes for responders (Case group) 

Category of admission within the responding cases is detailed in Table 3.4. These show similar 
distributions to those in Table 3.2. 
 
Table 3.4   Admission coding for case responder 
Admission type Frequency Percent 

Transfer 3 38 

Emergency self harm 2 25 

Emergency Home Accident 2 25 

Emergency other injury 1 12 

Total 8 100 

 
3.2.6 Diagnostic codes for Case Responders 

All responders had been coded as exposed to the toxic effects of carbon monoxide.  Four cases 
were accidental and four had codes indicating self harm. 

 
3.3 DATA SUMMARY 

In this section we summarise the data received via the 24 returned questionnaires. Full 
tabulations of all the responses received are shown in Appendix 5. 
 
3.3.1 Responders compared with non-responders 

Here we compare the characteristics of those who responded and those who didn’t (for the areas 
where information was available for both). The small number of respondents will make it 
difficult to generalise on patterns of non-response in relation to these factors; we can merely 
note general impressions.  
 
Overall, there did not seem to be a pattern in those who responded; for instance, the responders 
were not all older females from less deprived areas.  The age distributions of responders and 
non-responders were very similar, both age at incident and at the time of survey.  They were 
also similar in the proportions of males and females and levels of deprivation. 
 

Table 3.6 Sex of cases and controls for responders and non-responders 

 Responders Non-responders 
 Case Control Case  Control  
Female 2 6 17 14 
Male 6 8 35 44 

 
 
Table 3.7 Marital status of cases and controls for responders and non-responders 

 Responders Non-responders 
 Case Control  Case Control  
Single 2 2 14 19 
Married 3 6 19 20 
Not Known 5 6 19 19 
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Table 3.8 Age at incident of cases and controls for responders and non-responders 

  N Mean Median Range  
Responders Case 10 37 36.5 (20,50) 
 Control 14 35 35.5 (18,46) 
      
Non-
responders 

Case 
52 33 32.5 (16,61) 

 Control 58 33 32.5 (17,61) 

 

Table 3.9 Age now (at 01/10/2010) of cases and controls for responders and non-responders 

  N Mean Median Range  
Responders Case 10 52 51 (43,65) 
 Control 14 50 52 (34,65) 
      

Case 52 49 49 (29,71) Non-responders 
Control 58 49 49.5 (30,76) 

 
Table 3.10 Decade of incident of cases and controls for responders and non-responders 

 Responders Non-responders 
 Case Control  Case Control  
80's 3 3 12 18 
90's 4 8 29 28 
00's 3 3 11 12 

 
Table 3.11 Deprivation (SIMD) category of cases and controls for responders and non-responders 

 Responders Non-responders 
 Case Control Case Control 
1 2 0 9 13 
2 2 1 9 14 
3 1 2 9 5 
4 1 4 11 13 
5 4 7 14 13 
  
 
Table 3.12 Deprivation (Carstairs 2001) category of cases and controls for responders and non-
responders 

 Responders Non-responders 
 Case Control Case  Control  
1 2 1 16 7 
2 3 8 5 6 
3 1 3 12 18 
4 3 2 15 15 
5 1 0 4 12 
  
  
Due to the small numbers of responders it is not sensible to analyse the responses to the entire 
questionnaire. Four key summary scores were calculated:  SF-12 physical and mental 
component summaries (PCS & MCS respectively); the PHQ15 measure of physical symptoms 
and the Cognitive Function Questionnaire. Lower scores on the SF-12 PCS and MCS indicate 
poorer health; higher scores on the PHQ-15 and Cognitive Function Questionnaire (CFQ) 
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indicate more physical symptoms and poorer subjective memory and concentration respectively. 
Summaries of these scores are shown in Table 3.13. There is very little difference in the scores 
of the cases and controls, with the exception of the cognitive function questionnaire, which the 
cases scored higher than controls.  
 
Table 3.13 Summary scores for cases and controls 

 Case Control 
 N Mean Median Range  N Mean Median  Range 
PHQ15 8 6.0 5.0 (2, 11) 13 3.9 4.0 (1, 8) 
CFQ 8 66.3 65.5 (44, 90) 12 54.8 52.0 (36, 76) 
SF-12 PCS 6 37.5 36.9 (36, 42) 10 39.0 37.1 (36, 50) 
SF-12 MCS 6 50.9 52.4 (42, 55) 10 50.0 51.3 (44, 55) 

 
PHQ15 is also validly assessed in terms of cut-off values indicating abnormality.  Scores of 5, 
10, 15, represent cut-off points for low, medium, and high somatic symptom severity, 
respectively. These are detailed in Table 3.14. 
 
Table 3.14 Cut-off values for PHQ scores 

Group Symptom Severity 
 Low Medium High 
Case 4 3 1 
Control 10 3 0 
 
Although the response rate from the study was not high enough to make any powerful 
comparison between the groups there may be value in looking at the group data in relation to 
normative data from the instruments used.  These are detailed below. 
 
Four other studies have generated CFQ scores in substantial groups: undergraduates and navy 
personnel (mean 43.5, 95%CI 41.7-45.3, n=335)[17]; people over 65 years of age (mean 32.1, 
95%CI 30.8-33.4, n=270)[18]; naval recruits (mean 33.6, 95%CI 33.1-34.1, n=2379)[19]; 
undergraduate students (mean 45.0, 95%CI 44.1-45.9, n=475)[20].  Both case and control 
groups, therefore, have scores that are somewhat higher than expected, with the effect being 
more marked for the case group.  However, this observation, based onso few responses, does 
not necessarily generalise to the parent population. 
 
The normative mean SF-12 scores are standardised at 50 with a standard deviation of 10 for 
both the physical (PCS) and mental (MCS) component scores [15].  Both groups therefore fall 
into the normal range for MCS; both are outside one standard deviation for the normative mean 
for PCS, but still within the normative range. 
 
If one or other or both of the groups were somatising, we would expect an effect on MCS as 
well as PCS.  The observed differences may be due to chance, given the small numbers; if they 
represent real differences, it may be that responders with genuine symptoms are self-selecting in 
both groups.   
  
3.4 AVAILABLE POOL OF CASES AND CONTROLS 

3.4.1 Description of available pool 

ISD, Paisley, provided us with a data file in spreadsheet form, containing all recorded hospital 
admissions with discharge codes corresponding to those in our case and control definitions. 
Between 1985 and 2008 there were 77,759 cases of appendicitis and 1,798 cases of carbon 
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monoxide poisoning in Scotland. A higher proportion of both are males (Table 3.15). Removing 
the cases that presented to the Royal Infirmary in Edinburgh, as this was the hospital used for 
identification of cases in the pilot study, there were 73,471 cases of appendicitis and 1,602 cases 
of CO poisoning. 
 
Table 3.15 Number of cases of CO poisoning and appendicitis in Scotland, by sex, with and without 
those who attended the Royal Infirmary Edinburgh 

 All Cases All except RIE 
 CO APP CO APP 
Male 1,276 44,328 1,142 41,982 
Female 522 33,431 460 31,489 
Total 1,798 77,759 1,602 73,471 
 
Table 3.16 breaks this down by area. The highest number of cases of CO poisoning occurred in 
Grampian (352) and Lothian (296) areas. After removing those presenting to the RIE hospital 
there are still 100 cases of CO poisoning in Lothian, as there are a number of other hospitals 
within this area. 
 
Table 3.16 Number of cases of CO poisoning and appendicitis in Scotland, by area, with and without 
those who attended the Royal Infirmary Edinburgh 

 All Cases All except RIE 
 CO APP CO APP 
Arran & Ayrshire 135 5,142 135 5,142 
Borders 41 1,654 41 1,654 
Argyll & Clyde 170 5,156 170 5,156 
Fife 110 5,004 110 5,004 
Greater Glasgow 160 13,150 160 13,150 
Highland 81 3,772 81 3,772 
Lanarkshire 179 8,163 179 8,163 
Grampian 352 8,336 352 8,336 
Orkney 8 388 8 388 
Lothian 296 11,365 100 7,077 
Tayside 122 8,213 122 8,213 
Forth Valley 58 4,509 58 4,509 
Western Isles 11 255 11 255 
Dumfries & Galloway 58 2,307 58 2,307 
Shetland 17 345 17 345 
Total 1798 77,759 1602 73,471 
 
Figure 3.1 shows the temporal pattern of the cases, both at all ages and restricted to those aged 
at least 16 at the time of the poisoning incident.  In general, there was a peak in admissions in 
the 90’s but a very sharp dip in 1996.  It is not clear what may have caused this.  Since about 
2000, there has been a fairly steady reduction in numbers, with some suggestion of slippage in 
2006-7.  
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Figure 3.1 Number of cases of hospitalisations for CO poisoning in Scotland, by year 

 
For CO poisoning the peak age group is 30’s, while the peak number of appendicitis admissions 
occurs in the age group 10 to 19 (Table 3.17). While there were a number of cases of both CO 
poisoning and appendicitis in children in Scotland the sample drawn for the pilot did not include 
very young children (youngest age at incident was 16) or older cases (maximum age at incident 
was 69). 
 
Table 3.17 Number of cases of CO poisoning and appendicitis in Scotland, by age at incident, with and 
without those who attended the Royal Infirmary Edinburgh and the numbers in each age group in the pilot 
sample 

 All Cases All except RIE Pilot sample 
 CO APP CO APP CO APP 
0 to 9 84 6,269 83 6,268 0 0 
10 to 19 113 28,233 108 27,165 5 8 
20 to 29 356 17,043 305 15,758 26 22 
30 to 39 429 10,177 386 9,426 20 26 
40 to 49 338 6,352 298 5,867 21 16 
50 to 59 231 4,082 206 3,777 4 4 
60 to 69 99 2,798 89 2,595 1 2 
70 to 79 82 1,913 68 1,777 0 0 
80 to 89 52 777 48 727 0 0 
90 to 99 14 114 11 110 0 0 
100+ 0 1 0 1 0 0 
Total 1,798 77,759 1,602 73,471 77 78 
 
 
Restricting the data to cases that occurred from 1997 onwards, as this is the period for which 
deprivation information is available, the number of cases reduces to 36,964 and 852 for 
appendicitis and CO poisoning, respectively. These numbers reduce to 34,403 and 783, 
respectively, if those presenting at RIE are removed (Table 3.18). 
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Table 3.18 Number of cases of CO poisoning and appendicitis in Scotland, by age at incident, with and 
without those who attended the Royal Infirmary Edinburgh, restricted to cases that occurred from 1997 
onwards. 

 All Cases All except RIE 
 CO APP CO APP 
0 to 9 37 2,892 37 2,892 
10 to 19 57 12,277 56 11,687 
20 to 29 141 7,049 122 6,366 
30 to 39 207 5,210 193 4,745 
40 to 49 152 3,808 138 3,447 
50 to 59 119 2,495 109 2,277 
60 to 69 56 1,596 52 1,471 
70 to 79 39 1,106 36 1,017 
80 to 89 35 453 32 425 
90 to 99 9 78 8 76 
100+ 0 0 0 0 
Total 852 36,964 783 34,403 
 
 
Table 3.19 shows that the spread of cases over the SMID deprivation categories is quite even. 
 
Table 3.19 Number of cases of CO poisoning and appendicitis in Scotland, by deprivation category 
(SIMD), with and without those who attended the Royal Infirmary Edinburgh, restricted to cases that 
occurred from 1997 onwards. 

 All Cases All except RIE Pilot sample 
 CO APP CO APP CO APP 
1 - Most Deprived 177 7,853 170 7,520 13 13 
2 166 7,403 151 6,865 11 15 
3 214 7,179 197 6,761 10 7 
4 161 7,042 150 6,592 13 17 
5 - Least Deprived 131 6,689 112 5,897 18 21 
Total 849 36,166 780 33,635 65 73 
  
 
3.5 PREDICTION OF LIKELY RESPONSE 

If a full-scale study were carried out that attempted to contact all cases of CO poisoning in the 
database system in Scotland excluding Lothian up to 2007, there would be available around 
1600 potential patients with a primary discharge diagnosis code indicating accidental CO 
poisoning.  Taking into account all other information to eliminate all mention of self-harm 
might reduce this to around 800.  Since we took only a sample from the Lothian area, there are 
possibly another 50 genuinely accidental cases within this area, giving ~850 in total. Assuming 
a response rate of 18%, corresponding to our experience in the pilot study, we might expect to 
get responses from something over 150 cases. If we were to exclude those younger than 16, this 
would leave about 780 possible cases of accidental CO poisoning and perhaps some 140 returns. 
The target population will have been reduced somewhat by recent deaths, as in our pilot, actual 
numbers would therefore be smaller than this. 
  
These results may not scale up to England; we understand that there are now systems in 
England recording centrally hospital discharge data, but that their introduction was more recent 
than in Scotland, which will presumably affect the number of available cases.  We have no 
information on whether central systems are available within England for forwarding invitations 
and questionnaires through GPs, but our limited experience here of the few subjects who had 
moved to England suggested multiple routes, through regional health authorities.  At least one 
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of these invoked their own ethical procedures, despite all clearances given within Scotland, so it 
is possible that attempts to replicate the work in England would have to deal with multiple 
committees for ethical clearances and permissions.  Further discussions would be necessary to 
establish procedures if any such work were envisaged.    
 
We have no reason to expect response rates to a postal questionnaire would be any better in 
England than in Scotland.  Non-response as great as experienced here has obvious impacts on 
response numbers, and hence on statistical power to detect effects.  More importantly, it 
introduces possibilities for response bias; with a small proportion responding, it is simply not 
possible to know how representative they may be of the underlying population. 
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4 DISCUSSION 

4.1 OBJECTIVES AND ACHIEVEMENT 

We set out in this pilot study to contact survivors of carbon monoxide poisoning, and to assess 
by postal questionnaire the current state of their health.  The questionnaires were standard, and 
designed to address both physical and mental health. 
 
In attempting to make arrangements for identifying and contacting subjects, there were 
significant unexpected delays in obtaining permissions and making the necessary arrangements.  
We expected that, given the single data system that stored the records of all Scottish 
hospitalisation episodes, others would have used them to perform follow-up studies of sequelae 
in patients hospitalised for causes of specific interest.  However, we were unable to find any 
existing system for doing so (and were advised at one point that in fact this had not been tried 
before). 
 
In the end, the advice we acted upon was that a workable procedure would require the aid of 
three agencies:  Information Services Division (ISD) of the NHS, to interrogate the database of 
hospital records and identify cases of carbon monoxide poisoning;  the General Register Office 
(Scotland) (GRO(S)), to match these with records in the National Health Service Central 
Register, primarily to identify those deceased since their episode, and eliminate them from 
contact attempts; and Practitioner Services Department (PSD) of the NHS, who oversee the 
letter-forwarding service to GPs that is the required route for contacting NHS patients.  Perhaps 
because such a system had not been attempted before, it took some time to obtain agreement 
and permission to set up and operate the links.  Even then, we found that it was necessary to 
guide the process from outside.  At one point, for example, we found that not all of the data 
produced by ISD was ending up at PSD, and that some of what was missing was needed for the 
mailing.  However, we managed finally to put all the steps in place, and were able to operate a 
system that mailed out information packs to the GPs of the intended respondents. 
 
A further surprise was that although ISD had been requested to filter out cases with diagnosis 
codes indicating self-harm, when we finally received the data file for the selected subjects, it 
turned out that they had applied this filter to only the primary diagnosis code.  In a sizeable 
number of the cases selected, inspection of the second and third diagnosis codes implied self-
harm.  Our initial investigation of the causes of death of the deceased had raised the possibility 
that some self-harm cases had been coded as accidental, but it is now clear from the diagnosis 
codes taken together that a proportion of the incidents selected were not in fact accidental.  This 
does not impact on coverage of the accidental group, but it has implications for the assessment 
of the analysis of the pool of data available elsewhere in Scotland: selection on the first 
diagnosis code alone is not sufficient to exclude self-harm.  Extension of the methods to similar 
data sets in England or elsewhere, if they used similar systems of multiple coding, would need 
to address this issue.  
 
We attempted to contact 134 subjects with questionnaire packs at the first mailing, and taking 
account of questionnaires received and replies from GPs documenting refusal to forward, sent 
108 reminder packs.  We received responses from only 24 subjects, a response rate of 18%, 
which was very disappointing.  If this response rate were replicated in a full study, there would 
be concerns about loss of statistical power; and serious doubts about the representativeness of 
the data collected, and about possible response biases.  (If a future study screened all diagnosis 
codes for self harm, the pool of available cases numbers would be reduced even further.)  It is 
likely that such a study would not be considered reliable. 
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The reasons for the massive non-response cannot be identified precisely, but some information 
is available.  A small fee was offered to GPs for their administration costs associated with 
forwarding on each information pack.  Some GPs claimed the fee, and some returned their 
forms without claiming.  A count of these returns gives a lower bound on the number of 
forwardings: we received 76 from the first phase and 57 from the second.  We cannot tell how 
many forwardings were not claimed for. Of the 24 responses, there was no form returned by the 
associated GP for one respondent, so we know there were some. 
 
We believe that the GP route of letter forwarding places a barrier in front of research that 
reduces response. [21,22]  What is clear, however, is that the main non-response must have been 
with the patients themselves.  Although a timely round of reminders improved the response 
from 12 to 24, it remained too low to be useful.  It is possible that the questionnaire’s length was 
daunting, but its elements were from standard published questionnaires, and therefore not 
amenable to selective pruning.  A shorter questionnaire would therefore require the omission of 
whole sections, and thus would address fewer topic areas. 
 
At the end of the day, we took and followed the advice of all the agencies involved, and 
followed the prescribed procedures as faithfully as possible.  Our experience was that, using this 
system, we achieved a response rate from former carbon monoxide poisoning victims that was 
too low to allow us to recommend a full study using these methods. 
 
As a pilot study, this project was never expected to produce sufficient data for statistical 
analyses to provide robust conclusions.  The low response rate, with its implication of a possibly 
unrepresentative response, adds to the need for caution in interpreting that data that have been 
collected, since any of the differences observed could easily be due to chance.  
  
4.2 POSSIBILITIES FOR FURTHER WORK 

4.2.1 Linkage studies 

Once the sample of study subjects had been drawn, they were matched at the NHSCR and those 
known to be deceased were identified and no contact was attempted for them.  As a by-product 
of this process, we were able to inspect the causes of death of the 17 patients known to have 
died.  Of the 13 selected as CO poisoning cases, 6 deaths were recorded as suicides.  Although 
these numbers are small, the proportion of suicides among them seems extraordinarily high. 
This raises the possibility that, in some cases at least, victims of intentional carbon monoxide 
poisoning are given hospital discharge codes indicating accidental poisoning. As we have seen, 
it might be necessary to examine secondary codes to avoid counting these as accidental. 
 
It would be simple and inexpensive to use the methods we have developed to see whether this 
pattern is replicated across Scotland.  This would require a cross-matching of all Scottish 
hospital records showing discharge codes corresponding to accidental CO poisoning with the 
mortality records in the NHSCR, and inspection of the codes there for underlying cause of 
death.   
 
If it were found that the proportion of suicides was unusually high compared with national rates, 
this could be interpreted as additional support for the notion that a proportion of attempted 
suicides by CO are miscoded as accidental in the hospital records. 
 
Such a finding would have interesting policy implications, because efforts to reduce the risks of 
accidental CO poisoning might not be relevant to cases of intentional self-harm.  Given recent 
reductions in annual incidence rates of CO poisoning, it is also possible that the true rate of 
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accidental incidents is even lower, which would affect the balance of any cost-benefit analysis 
of policy measures designed to further reduce the risks.        
 
Other linkage-based studies might be designed, e.g. to examine whether hospitalisations for CO 
poisoning are preceded by specific patterns of medical consultations, or any of the other data 
collected routinely in the medical records systems; and whether those patterns have any 
predictive power for the incidents. 
 
4.2.2 Qualitative studies 

Our pilot study has highlighted the difficulty involved in obtaining representative samples of 
COP victims from routine datasets, in order to carry out a quantitative study of the health 
sequelae of non-fatal carbon monoxide poisoning. Not only are the datasets produced likely to 
be incomplete and, in some cases, of questionable validity, our preliminary results suggest that 
patients with more severely adverse outcomes are those most likely to respond to requests for 
follow-up information on symptoms.    
 
Other approaches are available to investigate the later experience of victims of CO poisoning. 
One possibility is for qualitative research, investigating the patient experience in regard to their 
journey through exposure to diagnosis and subsequent care pathways, perhaps through focus 
group discussions.  Given the problems of non-response in our pilot study, it is not clear how 
members might be recruited to these focus groups.  Contact via mail-forwarding systems might 
well produce similar levels of non-response in a selected sample, leading to a non-representative 
sample.  Recruitment through organisations that exist with the specific aim of supporting 
survivors of CO poisoning might produce a higher response rate and more willing informants, 
but it is quite likely that the attitudes of their members might not be a typical cross-section of 
opinion.  All things considered, we are not presently enthusiastic about pursuing the possibility 
of qualitative research. 

 
4.2.3 Cohort follow-up? 

A third possibility is that the occurrence of a hospitalisation for CO poisoning might be taken as 
an opportunity to recruit subjects to a cohort that would be actively followed up over a period of 
time, with periodic examination of health status either in person or by mail or electronic 
questionnaire.  Setting up such a study would be complex, and would require careful design, 
tailored to agreed objectives.  It would have the advantage of obtaining informed consent at 
recruitment, but would require a considerable length of follow-up before any results were 
available.  This option would involve considerable expense.    
 
4.3 POLICY IMPLICATIONS 

The present study was a pilot study, designed to investigate the usefulness of hospital discharge 
records and to develop methods and assess response from patients subsequently contacted via 
the prescribed channels.  As such, it was not expected to produce a data set that might inform 
policy.  It is our judgment that if a full study were carried out and experienced similarly high 
rates of non-response, its results would not be reliable or representative.  We would therefore 
not expect them to inform satisfactorily policy deliberations.  We have no reason to expect 
better response rates in England, so attempts there to follow up CO poisoning cases may 
produce results that are similarly suspect as to their representativeness. 
 
We understand from contacts in the Health Protection Agency that efforts have now begun to 
use English systems to identify cases of CO poisoning, which will presumably allow frequency 
to be quantified directly.  If the systems in use are similar to those in Scotland, our experience 
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with the data suggests that, if it is important to distinguish accidental cases from those arising 
through self-harm, care may need to be taken to use all relevant diagnostic codes, primary and 
secondary, to avoid counting self-harm as accidents.       
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5 CONCLUSIONS AND RECOMMENDATIONS 

We have carried out a pilot study, based in Scotland, into the possibilities of using hospital 
discharge records to identify patients surviving accidental carbon monoxide poisoning, and of 
asking them to complete a survey questionnaire on their current and recent health, in order to 
probe physical, neurological and mental sequelae of the poisoning incident.   
 
We have found that it is possible to have questionnaires and associated documents forwarded to 
the selected subjects in at least a proportion of cases, but have found that it is not possible to 
track the progress of all contact attempts.  The level of response, in completed and returned 
questionnaires, was disappointing and unsatisfactory at only 18%. We therefore do not 
recommend that the methods developed be employed in a full study.  We have no reason to 
expect better response rates in England, and therefore do not recommend attempting to study 
sequelae of CO poisoning by questionnaire in England.  We also caution against attempting to 
interpret the data collected in this pilot as showing differences representative of the parent 
population; this was never intended, and is doubly unreliable given the low response rate. 
 
It is clear that centralised record systems can be used to enumerate cases corresponding to a 
particular diagnostic definition such as accidental CO poisoning.  We expect that current efforts 
to perform such enumerations within England will be useful, but we advise care in interpreting 
individual diagnostic codes, since it is clear that secondary codes may contain additional and 
important information. We note also that study of hospital records will not capture all cases of 
chronic low-level poisoning, which may not be identified as such by either the patient or their 
GP.     
 
We recommend that consideration be given to other methods of investigating the sequelae of 
carbon monoxide poisoning, including by linkage of events within medical records systems.   
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1 BACKGROUND TO THE PROPOSED STUDY AND PILOT 

Acute carbon monoxide (CO) poisoning acts by gradually reducing the supply of oxygen carried 
to tissue by the blood, through the formation of carboxyhaemoglobin.  The body adapts by 
increasing cardiac output, pumping more blood to compensate for its reduced oxygen content.  
As the maximum cardiac output is reached, and as the myoglobin within the heart muscle is 
poisoned, decompensation occurs with a catastrophic fall in cardiac output and loss of 
consciousness. This may cause damage to the brain, heart or other tissues; additionally a 
secondary cerebral reperfusion injury may occur after rescue and re-oxygenation.  
 
Loss of consciousness during acute poisoning is an important indicator of severity and health 
effects may relate to the duration of coma during the exposure event. The acute poisoning may 
lead directly to irreversible tissue damage, usually to the brain, but also the heart. Reperfusion 
injury may follow apparent recovery and lead to brain injury which usually presents as cognitive 
impairment and which can be fatal, but in about 75% of cases resolves within one year (although 
information on this is sparse). 
 
Poisoning insufficient to cause coma can lead to symptoms. Although headache, nausea, 
unsteadiness, lack of concentration and somnolence are the commonest symptoms of carbon 
monoxide poisoning, a survey of the symptoms associated with poisoning [1] indicated that 
symptoms were many and varied and could persist into the recovery period.  In acute carbon 
monoxide poisoning the victim very frequently has a history of intermittent symptoms 
compatible with carbon monoxide poisoning [2] which may have been misinterpreted by medical 
attendants.  A common mode of presentation in this case is unexplained intermittent multiple 
symptoms. The presence of symptoms in carbon monoxide exposure indicates high level 
exposure since low level exposure (blood levels of less than 20%COHb) are largely 
asymptomatic and, accordingly, the presence of symptoms indicates exposure to, for example, 
200 ppm for 6 hours in sedentary subjects .  Repeated episodes indicate repeated exposure to 
high level but sublethal concentration of carbon monoxide which may very well lead to chronic 
health effects. 
 
Although the incidence of carbon monoxide poisoning is decreasing in the UK, there is concern 
that it is under-reported.  As the condition becomes less frequent, awareness of the problem will 
fall and under-reporting will become more common while the possibility of exposure remains.  
Large numbers of homes have combustion-based heating systems and a recent survey found 
faulty appliances in 15% of homes in London.   
 
Carbon monoxide poisoning victims can present via the emergency services requiring urgent 
admission to hospital, but also subacutely to their general practitioner, accident and emergency 
department or to a telephone based service such as NHS24.  In cases presenting via the 
emergency services, the diagnosis is usually clear and may even be pointed out to the receiving 
doctor by the emergency service staff attending the patient.  When the victim presents subacutely 
with symptoms, however, the diagnosis is considerably more difficult and there is a risk that 
such presentations might be interpreted as symptoms for which no physical pathology can be 
found, a common problem in primary care [3].  In such an event the victim may be left either 
completely undiagnosed or to present to the emergency services when exposure becomes life 
threatening with a distinct risk of multiple casualties. 
 
In people who have been poisoned with carbon monoxide, symptoms of poisoning can persist for 
indefinite periods.  While respiratory, brain and cardiac damage sustained at the time of 
poisoning can lead to prolonged ill health, the diffuse pattern of symptoms is also suggestive of a 
somatoform disorder in which psychological and physiological processes interact to increase the 
awareness, severity and impact of physcial symptoms.  Disturbances of mood, alcohol abuse, 
conflict with attendant medical  staff and ongoing claim for compensation are factors commonly 
associated with ongoing symptoms after traumatic events and these psychosocial pressures can 
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lead to somatoform disorder.  Should this be the case, the long term management of some 
patients following CO poisoning may  benefit from the incorporation of cognitive behavioural 
techniques which are effective in somatoform disorders. Subtle cognitive difficulties have been 
reported both in cases of CO poisoning and somatoform disorders and this can further obscure 
the clinical picture.  
 
There is thus a complex inter-relationship between the pathological, or organic, long-term effects 
of CO poisoning and the somatoform disorders and medically unexplained physical symptoms. 
Both may result in similar symptom patterns, and a somatoform disorder may follow a 
significant trauma or illness. Where high level of CO exposure has been clearly documented, it 
may be reasonable to assume that symptoms are related to toxicity. However lower levels 
(sometimes much lower levels) of CO exposure have been alleged to cause ongoing symptoms 
but it is more plausible, given current understanding of the biological effects of CO, that in these 
cases the symptoms represent a somatoform disorder. This possiblity has not been assessed by 
current research.   
 
This study seeks to evaluate a group of patients with documented CO exposure, including their 
current symptoms and health, and information concerning their CO poisoning incident(s) in 
order to build a clearer understanding of the complex interactions between poisoning and current 
symptoms. 
 
The project team believe that the health record systems in Scotland would provide a suitable 
subject base for a case-control study of the sequelae of  CO poisoning in subjects who have been 
hospitalised with the condition. The Institute of Occupational Medicine, located in the Scottish 
Central belt, is well located for this study of Scottish victims of carbon monoxide poisonings 
since most patients are residents in this area and were treated in adjacent hospitals.  The 
University of Aberdeen brings experience in the assessment of symptoms in an otherwise well 
workforce and also first hand experience in the presentation, management and outcome of acute 
carbon monoxide poisoning [2,4,5]. The University of Edinburgh has experience in the 
assessment of medically unexplained physical symptoms presenting in primary care.   Following 
a proposal for a full project, the sponsors (NIHR of the NHS) requested a revised proposal for a 
pilot study, which was commissioned.  This protocol describes the methodology proposed for a 
full study, and the aspects covered by the pilot phase. 
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2 AIM AND OBJECTIVES OF THE PROPOSED STUDY AND 
PILOT 

2.1 MAIN HYPOTHESES 

A full study would be designed to quantify the frequency of, and characterise, long-term health 
effects following CO poisoning; and to address these hypotheses: 
 
• Patients with a history of CO poisoning have poorer general health and cognitive 

function than controls 
 
• Patients with a history of CO poisoning have, in addition to the possibility of poor 

general health, greater numbers of physical symptoms related to increased health anxiety 
than controls 

 
• Some victims of carbon monoxide poisoning have a history of episodic poisoning 

preceding hospital admission that goes undiagnosed by medical practitioners 
 
2.2 AIMS OF A FULL STUDY 

This pilot study aims to investigate and report on the feasibility of designing, on the basis of 
Scottish hospital records, a case-control study of carbon monoxide victims that would:  
 
• identify the incidence of long-term health problems following poisoning incidents; 
 
• investigate whether these incidents have been preceded by relevant symptoms;  
 
• investigate whether long-term effects are related to prior symptoms and/or loss of 

consciousness; 
 
• establish a cohort of recent cases for longer-term follow-up. 
 
2.3 AIMS OF THIS PILOT STUDY 

The aims of the pilot study are: 
 
• to investigate the feasibility of designing such a case-control study based on Scottish 

hospital patient records; 
 
• to compile and evaluate a questionnaire using a suite of instruments validated in similar 

contexts. 
 
• to pilot the study methods in a small sample of cases and controls, and indicate likely 

response rates and statistical power for a full study. 
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3 THE PROJECT TEAM AND MANAGEMENT 

This is a collaborative multidisciplinary study, bringing together experts in occupational safety, 
health services research, psychology and primary and secondary care medicine..  The Medical 
Director, Dr John Ross, has considerable experience in CO poisoning therapeutics. Additional 
specialist expertise is provided by Dr Chris Burton (knowledge of somatoform disorders) and Dr 
Claudia Pagliari (psychology).   The study is led and managed by Dr Brian Miller, principal 
epidemiologist at the IOM, who has a long history of managing multi-disciplinary research 
studies. 
 
CVs of the project principals are attached in Appendix 1.  
 
Patient identifiable data will be held in the University of Aberdeen with Dr John Ross as 
custodian.  Anonymised data only will be transferred to IOM. Data handling and storage will be 
carried out at the IOM, and will include contributions from several IOM staff, e.g. Peter Ritchie, 
IT and databases; Laura McCalman, statistician; Dr John Cherrie and Hilary Cowie, senior staff 
for project supervision. 
 
The IOM has a highly developed project management and control system, overseen by a 
Research Administrator, and based on project plans (tasks, staff resource allocations, non-staff 
costs) drafted and maintained in MS Project. Each project is the principal responsibility of a 
named Leader, supported by two senior staff appointed as Supervisor and Auditor.  Regular 
project meetings on both scientific and management issues are held.  IOM's financial systems 
feed actual spends into MS Project on a monthly basis, leading to forward revision of the plan 
and its predicted financial outturn each month. Key individual weekly tasks are identified and 
reported on. 
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4 CASE AND CONTROL DEFINITION AND SELECTION 

4.1 SELECTION OF CASES AND CONTROLS 

A Scottish Morbidity Record (SMR1) is completed for non-obstetric, non-psychiatric and day 
case patients on discharge, transfer or death in all Scottish hospitals. These data, which are 
administered by the Information and Statistics Division (ISD) of the NHS in Scotland’s Common 
Services Agency, are unique in that they can be retrieved and used to generate contact details for 
victims of accidental carbon monoxide exposure. The same data set can be used to contact a 
matched control group. The study will be conducted in Scotland to advise the Policy Research 
Programme elsewhere in the UK.  The manifestations and sequelae of carbon monoxide 
poisoning, however, are not known to be influenced by national or ethnic influences.  Further, 
recruitment of subjects will be primarily from a period prior to devolution when there was less 
variation in health care policy and systems in Scotland in comparison to elswhere in the UK. 
 
CO poisoning does not discriminate on the basis of ethnicity, gender, religion or sexual 
orientation, and we expect that the cases will represent the societal mix.  However, susceptibility 
is greater in smaller and frailer people, so children and the elderly may be particularly at risk.  
Also, immigrant groups may use friends and relatives for appliance maintenance rather than 
registered fitters, introducing a quality/safety issue. However, there is no plan for this project to 
investigate these groups preferentially. In a full study, the cases would be expected to represent 
the societal mix of these groups and their risks. 
 
From 1985-2007 there were 813 victims of carbon monoxide poisoning discharged from Scottish 
Hospitals in the category of interest, which represents the maximum number of available cases 
for a full study.  Any non-response would limit the actual numbers studied. 
 
We will ask the ISD to identify from the SMR1 records a control group, matched on time, age, 
sex and deprivation category DEPCAT (if possible), from patients admitted for minor surgical 
procedures, at a control:case ratio of 2:1. If available, DEPCAT would be assessed from current 
postcodes [6], by ISD.  We propose to select controls from patients admitted for surgical 
treatment of appendicitis, as this represents a group of patients with a single incident acute illness 
necessitating a (usually) brief hospital admission of similar duration to most (but not all) CO 
poisoning episodes. 
 
In this pilot study, after arranging the necessary clearances, we will send questionnaires out to 
cases and controls via the agencies of the Information and Statistics Division and the participants 
general practitioner.  Explicit consent will be requested for access to the clinical record of the 
hospital admission under study.  Once this is obtained, a sample of potential cases will be 
selected, and the availability of hospital notes checked after getting the permission of the 
Hospital Caldicot guardian and with the help of the local Records Department.  If a full study is 
funded then hospital records of a sample of participants would be accessed by appropriate study 
personel.  Consent will also be requested to contact the subject in the future, for follow-up study; 
this requires us to ask the subject to provide contact details.   
 
 
Each step of the process will be described, as will the breadth and detail of data relevant to the 
incident available from the hospital records.  
 
4.2 CONTACTING SUBJECTS 

Permission to conduct the study with the ultimate aim of contacting subjects will be sought from 
the Health Privacy Advisory Committee at the Information and Statistics Division for the NHS in 
Scotland and the CHI Advisory Group in the Practitioner Services Division (PSD) for the NHS 
in Scotland.  Since we are going back considerably in time, the present location of potential 
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subjects would be accessed via their CHI identifier and we need permission to do this.  Also we 
need to add  CHI numbers to our database for future follow-up and we need permission to do that 
also. 
 
Once these permissions have been obtained, the patient's general practitioner will be asked to 
ascertain suitability for the study, to give permission for patient to be included and to forward the 
questionnaire to the patient. Depending on response rates, questionnaires will be sent a 
maximum of three times. Reminders will be sent out at three-week intervals. Each questionnaire 
will include a request for subject’s address if they wish further involvement plus a consent form 
to allow access to data from individual hospital records.  Questionnaires will be returned to the 
study team at the University of Aberdeenby prepaid and self-addressed envelopes. 
 
Subjects returning their address for future contact would form the basis for future cohort studies. 
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5 DATA COLLECTION 

 
In the full study for which this study is the pilot, where possible, and with the consent of the 
patient once obtained, the hospital case records relating to the incident precipitating diagnosis 
will be inspected by a study researcher in order to assess the availability of objectively obtained 
information such as blood carboxyhaemoglobin level and condition on admission, treatment, 
outcome and confirmatory history taken at the time.  The pilot study requires only that a check is 
made for the availability of notes to identify a possible source of bias and to justify full access in 
a follow up study. 
 
The collection of data by postal questionnaire will require the construction of a suitable 
questionnaire instrument.  To encourage response, this will need to be a single user-friendly 
compilation suitable for self-completion, maximum 8 sides A4.  For validity and for 
comparability with other research, items will be drawn from standard validated questionnaires.  
Advanced drafts of the questionnaires as developed to date, which are specific for CO poisoning 
cases and appendicitis controls, are attached in Appendix 3.  The principal topics covered by the 
questionnaires are: 
 
* demographic data, alcohol and smoking habit 
* details of symptoms before the incident, the poisoning incident precipitating hospital 

admission and any subsequent exposures 
* two questions about recovery from the incident and current dependency on everyday help 
* symptoms experienced after the incident and their duration  
* diagnosed and other disease and treatment before and after the accident, with reference to 

whether (believed) caused by the accident 
* current health-related quality of life (SF-12) 
* a current physical disability index 
*  a 28-item somatic symptom, anxiety and depression Personal Health Questionnaire (PHQ) 
* The Cognitive Failure Questionnaire (CFQ) 
 
The final questionnaire will initially be trialled on a small group of volunteers and revised as 
necessary before being sent out to specimen cases. 
 
Long term health effects will be associated with an effect both on the current physical disability 
index and on the SF-12 scoring which assesses physical, emotional and social function as well as 
vitality, mental health, pain and general health perception. The test of cognitive failure is 
included since it tests aspects of mental function impaired by carbon monoxide poisoning and is 
associated with changes identified by MRI and SPECT imaging. 
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6 DATA MANAGEMENT, CONTROL AND PROTECTION 

Overall responsibility for the handling of medical data will rest with the study’s Medical 
Director, Dr John Ross. Accordingly all patient identifiable data will be returned to University of 
Aberdeen for anonymisation and onward transfer to IOM. The data will then be handled, 
organised and managed by staff from the IOM. 
  
IOM and the Universities of Aberdeen and Edinburgh are registered under the Data Protection 
Act (DPA) 1998 for the collection and maintenance of health research data.  All study 
arrangements, including data processing within the study, will be carried out in accordance with 
the DPA. 
 
Any data identifying individuals well be held in a secure database with limited access, and 
assigned an anonymous study subject number.  Questionnaire and other relevant data destined 
for statistical analysis will be indexed only by subject number. 
 
Data will be stored in purpose-designed structures, probably designed as databases using MS 
Access, building partly on systems and routines used successfully in other epidemiological and 
exposure-survey databases carried out at IOM in recent years.  The databases will be mounted on 
a secure server, with appropriate limitations on access.  Paper-based documents will be kept 
secure under lock and key. 
 
Patient sensitive data will be held in locked filing cabinets in a lockable office in a building with 
a security system and alarms – the Liberty Safe Work Research Centre, University of Aberdeen.  
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7 DATA ANALYSIS 

We expect that a full study would be analysed using logistic regression methods appropriate for 
matched case-control studies [7], allowing for the effects of confounding variables such as social 
deprivation, alcohol habit, smoking and accident history.   
 
In the pilot, the sample of data drawn will be small in size, and not necessarily representative of 
the target population, so we will not attempt a formal statistical analysis or any substantive 
interpretation of the data.  We will however perform calculations of the power of such a study to 
identify effects of various sizes, under various assumptions about response rates, and informed 
by experience within the pilot study.  In addition, we will request from ISD anonymised (non-
sensitive) data on the age, gender, DEPCAT (if available) and the days spent in hospital for non-
responders, in order for potential response bias to be detected and allowed for. 
 
8 REPORTING 

 
The report on this pilot project will describe the hospital data available, the detail in which it is 
held, and the implications for study design and the selection of potential cases and controls. 
 
Results of the piloting of the questionnaire will be applied to create a revised version where 
necessary. 
 
If a full study is commissioned, we will discuss the research with the CO Awareness group, 
which exists to support victims of Carbon Monoxide poisoning, their families and friends.  We 
expect that this group would be a useful contact regarding patterns of symptoms seen after 
carbon monoxide exposure.  We also expect that this group would be a useful and influential 
partner in disseminating findings from a full study. 
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Application for access to the Community Health Index  
 

 

 

 
 
 
 
Title of programme, initiative or study 
  

Long term effects of carbon monoxide poisoning: pilot study 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Date received 
  
  
Reference number  
 



Section A  Staff 
 
1 Head of Unit/ Department  
 (use BLOCK CAPITALS) 
 

Title Dr Initials J A S Surname  Ross 

Position Senior Lecturer, Hon Consultant Qualifications MB ChB PhD FRCA Hon FFOM 

Address Liberty Safe Work Research Centre  

  University of Aberdeen Medical School  

  Foresterhill Road, Aberdeen  

Postcode AB25 2ZP Telephone number  01224 558197 

Sponsoring organisation (if applicable) University of Aberdeen, Institute of Occupational Medicine 

2 Principal contact (if different from 1 above) (use BLOCK CAPITALS) 
All communications will be with this person unless we are advised accordingly. 
 
Title       Initials       Surname        

Position       Qualifications        

Address        

         

         

Postcode       Telephone number        
 
 
 

3 Medically qualified person  
(use BLOCK CAPITALS) 

State who will be responsible for ensuring the confidentiality of any data provided (the person must 

be a registered medical practitioner) 

Name Dr John A S Ross  

If different from (1) or (2) above, give qualifications:         

 

 

4 Co-worker(s) 

Title Dr Initials B G  Surname Miller  

Title Dr Initials C Surname Pagliari  

Title Dr Initials C Surname Burton 
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Section B General description of the programme, initiative, or study 
 
Is this use for  Patient care  
 
 Audit   
 
 Research  X 

 
 

 Planning   
 
 

 Other    please specify 
 
 

 
 
Provide a brief description including aims, objectives and methods. (Max 300 words) 
You may submit additional information needed to assess your application as a separate 
document 

 
Symptoms of carbon monoxide poisoning (COP) are non-specific and may be confused with 
a number of other conditions including viral illness, food poisoning and myocardial infarction 
and there is considerable concern that the condition is underdiagnosed.  Survivors may 
suffer long term disability as a result of injury sustained at the time of poisoning but numbers 
of survivors manifest a diffuse pattern of long term symptoms suggestive of somatoform 
disorder.  This condition alone can be disabling but may be amenable to cognitive 
behavioural therapy if identified. 
 
The main aims of a full study are to identify the incidence and nature of long term health 
problems after carbon monoxide poisoning incidents, investigate whether these incidents are 
preceded by undiagnosed episodes and establish a cohort of recent cases for longer-term 
follow-up..  This pilot study will investigate the feasibility of designing such a case-control study 
based on Scottish hospital patient records, compile and evaluate a questionnaire and pilot the 
study methods in a small sample of cases and controls to indicate likely response rates and 
statistical power for a full study. 
 
Patients treated for accidental COP and a matched control group of patients treated for 
acute appendicitis will be identified using Scottish Morbidity Records and traced using the 
Community Health Index.  They will be contacted via their general practitioner and asked to 
complete a questionnaire regarding symptoms prior to the event, experiences during 
treatment, current health, and somatisation.   
 
Questionnaires will be returned to Dr J Ross and anonymised data relayed to the Institute of 
Occupational Medicine for analysis.  The analysis will be performed by the study statistician, 
Dr Brian Miller. 
 
Treating hospitals will be surveyed to see if records still exist and if the consultant in charge 
is available for access permission thus establishing the viability of record access as an 
investigational tool. 
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Section C Request for access to CHI  
 
1 Patient Identifiable data 
 
Is access to data being requested from which individuals can be identified? (e.g. names, full 
postcodes, CHI numbers, NHS numbers, ) 
 
 No  
 Yes X 

 
If Yes: 
 
(a) Give a brief description of the request. (Maximum 100 words) 
 

Using SMR01 data we wish to identify cases of accidental carbon monoxide poisoning and 
matched cases of acute appendicitis.  We then wish to trace cases and to send them a 
questionnaire via their general practitioner. 

 
 
(b) Please indicate which data items are involved. (Maximum 100 words) 
 
Name, address, post code, date of birth, CHI number, date of discharge, days in hospital, hospital 
name, treating consultant, general practitioner contact details. 
 
 
 
(c) State the specific reason why person-identifiable data are required. (Maximum 200 words) 
 
We need to identify addresses in order to post questionnaires.  We also want to pilot the viability of 
access to hospital records for a larger study.  Post code is required for deprivation category 
assessment. 
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Section C continued Request for access to CHI continued 
 
2 Type of access 
 
(a) What level/ type of access is required? e.g.  

 

On-line (read only access)    

Download, extract,     X 

Anonymised extract.      

Other        
 
 
Access to CHI should be strictly limited on a need to know basis.  Outline how this will be ensured 
and how it will be monitored and audited and how any associated confidential data will be stored 
securely. (Maximum 200 words) 
 
It is anticipated that the necessary access to CHI can be managed within ISD 
 
Alternatively, CHI access can be managed from Data Management Services at the College of Life 
Sciences and Medicine, University of Aberdeen.  Confidential data would be held on a secure 
server within the College with access limited to a named member of Data Management Services 
and one member of the study team.  Access to the data file would be logged and recorded. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) Will you be linking other data to CHI? 
 
 No X 
 Yes  

 
 
If Yes state the source of your cases and describe how the data were obtained. (Maximum 200 
words.) 
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Section C (continued) Request for data  
 
3 Contacting of individuals 
 
Indicate by ticking the box(es) that apply whether the information provided will be used to make 
direct contact with: 

 
i) Hospital consultants  
 
ii) Other hospital staff X 
 
iii) General practitioners X 
 
iv) Study members or patients*  
 
(*current guidance is that patients/ data subjects should never be contacted directly – 
in certain circumstances contact may be made through the individual’s general 
practitioner) 
 
v) Relatives of study members or patients - please specify  

 
      

 
vi)  Some other party - please specify  

 
      
 

vii) No party to be contacted  
 
Contact will be made by: 

 
Letter X 
 
Telephone X 
 
Other (please specify)       

 
      

 
 
Where an approach is to be made to patients, relatives, consultants or GPs, copies of the drafts of 
the letter(s) to be used should be provided. Please send these with the application form. 
 
 
4 Other data sources 
 
Indicate sources of data other than requested (tick all boxes that apply) 
 
 
Employee's records  GP records   

 
Other 
Please specify  

Survey questionnaires  
  
Please specify the survey(s) 

Hospital records  

 

      

      Death records        
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      Clinical trials        

      Health Board records  

 

No other sources  
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Section D Ethical and Data Storage Considerations 

1 Permission to obtain data 
 
a)  If the written permission of consultants, Practitioners, and/ or individual patients has been 

obtained, give details. 
 

      
 

b)  If no permission has been obtained, give the reasons for not obtaining approval. 
 

We have not identified cases or controls yet.  
  
c)  Has an ethics committee been consulted? 
 

A full ethics submission is being made to Lothian Research Ethics Committee 
 

d)  Which ethics committee was it? 
 

 Lothian Research Ethics Committee 
 

e)  What opinion was given on this study? (Written confirmation should be provided) 
 

We await an opinion 
 
 
2 Security of the information  
 
a) Are identifiable or potentially identifiable data to be accessed?    No  Yes X 
 

If Yes give the registration number under which the data will be held, in compliance with the 
Data Protection Act, Reg No.  

Z7266585 
 

b)  Provide details of where the information is to be stored, in what form, and for how long. 
 

The information will be stored in electronic form on the College of Life Sciences and 
Medicine server and in paper form in locked filing cabinets in the Liberty Safe Work 
Research Centre building which is protected by a security system and alarms.  Patient 
identifiable data will be stored for the duration of the study and not longer than five years 
 

c)  State who will have access to the information, and how access to the data will be controlled 
 

Dr John A S Ross.  Access to the data will be controlled by secure storage of any hard 
copy and by user name and password access to electronic copies 
 

c)  What precautions will be taken to ensure that no improper use is made of CHI data. 
 

 
Electronic files will be secured so that only named researchers have access to the data.  In 
this instance Dr John Ross. 

  
 
b)  Give details of what will happen to the data once the study has been completed and confirm 

that all named information will be destroyed once analyses are completed. 
 

Once the study analysis is complete all named information held on hard copy will be 
shredded and electronic copy deleted and overwritten. 
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e)  If this is a time limited study indicate how long you anticipate that the study will last 
 

This pilot study runs till the end of July  2009 and data analyses will be complete by 31 
December 2009. 

 
 
 
I CERTIFY THAT all staff who have access to CHI data are aware that breach of 
confidentiality constitutes grounds for disciplinary action. 
 
I GUARANTEE THAT no publication will appear in any form in which an individual may be 
identified unless the written permission of that individual has been obtained. 
 
I GUARANTEE THAT all information provided in this form is correct. 
 
 
Signature  Date 
 
 
 
 
 
 
Please return the completed form to: 
  
Fiona Kennedy 
Scottish Health Service Centre 
Crewe Road South 
Edinburgh 
EH4 2LF 
  
 
• If the request involves the release of patient-identifiable data, a signed confidentiality 
statement for users of NHS patient data will be required (available from NSS). 
 
• Please enclose a study protocol (if available) 
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Recovery from Carbon Monoxide Poisoning or Appendicitis 

SECTION 1 – Personal Details 

What is your date of birth (dd/mm/yy) __/__/__ Gender Male       
Female   

1.0 What is your marital status? Never married  Married  Divorced, widowed or 
separated  

1.1 What is your living situation? Living alone  Living with 
friends  Living with 

partner/family  

1.2 What is your highest educational qualification? 

 None  O Level or Standard 
Grades School Certificate  A level or 

Scottish Higher  HNC or 
HND  University Degree 

1.3 Which of the following best describes your current work status? 

Employed   
Self-

employed   
  

Looking after 
family or home 

  Unemployed   
Not working and on 
sickness benefits or   

retired through ill health   
  Retired  

1.4 What is your current (or most recent) job description? _________________________________ 

1.5 Are you getting any type of disability benefit? Yes   No   
If YES, is this as a result of carbon monoxide poisoning? Yes   No   

1.6 Are you retired due to ill health Yes   No   
If YES, is this as a result of carbon monoxide poisoning? Yes   No   

HOW TO COMPLETE THE FORM 

This form asks for information about the details of your hospitalisation for carbon monoxide poisoning, about any 
incidents of appendicitis that you may have experienced, and about your general health past and present. 

If you have any difficulty filling in the form, it would be perfectly in order for you to ask a family member, friend or 
carer to help you.  If you do this, please so indicate on the last page of the questionnaire. 
 

Please put a tick in the small boxes as appropriate e.g. 

None  O Level or Standard 
Grades School Certificate  A level or 

Scottish Higher 
HNC or 

HND  University 
Degree  

Please indicate either YES or NO when asked since we cannot assume that no entry means a NO e.g. 

Your home or someone else’s home Yes   No   
Work premises Yes   No   
Other location Yes   No   

Please put a single number into each of the large boxes as appropriate e.g. 

What is your weight?   kg or  st  lbs 

The last section (section 4.14) is different and you should circle the appropriate numbers e.g. 

Do you find you forget people’s names? 4 3 2 1 0 

1    0              7 
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SECTION 2 – Lifestyle 

2.0 What is your weight?    kg or  st   lbs 

2.1 How tall are you?  cm or                 ft    ins 

2.2 Cigarettes 

Have you smoked more than 100 cigarettes IN TOTAL in your life? Yes   No   

2.3 If you answered YES to 2.2, please complete the following: 

Current Smokers  Ex-Smokers 
In what year did you stop smoking? 

How many years in total have you 
smoked?  How many years in total did you smoke?  

How many cigarettes do you smoke per 
day? 

How many cigarettes did you smoke per 
day? 

2.4 Alcohol 

Have you ever felt you should cut down your drinking? Yes   No   
Have people annoyed you by criticising your drinking? Yes   No   
Have you ever felt bad or guilty about your drinking? Yes   No   
Have you ever had a drink first think in the morning to steady your 
nerves or get rid of a hangover (eye- opener)? Yes   No   

SECTION 3 – Appendicitis and Carbon Monoxide 

3.0 Have you ever had appendicitis requiring hospital treatment? Yes   No   

If YES, how many times?  

3.1 If YES, in what year was your most recent episode? (yyyy)  

 

Questions 3.2 to 3.16 refer to the episode of carbon monoxide poisoning which led to your 
hospitalisation 

 

3.2 Where were you poisoned (location)? 

Your home or someone else’s home Yes   No   
Work premises Yes   No   
Other location Yes   No   

3.3 Where did the carbon monoxide come from? 

Faulty central heating or heating appliance Yes   No   
Engine exhaust Yes   No   
Fire smoke and smoke inhalation Yes   No   
Other Yes   No   
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3.4 Just before your carbon monoxide poisoning, did you have any of these problems  
(tick all that apply)? 
 

Headache? Yes   No   

Breathlessness? Yes   No   

Chest pain? Yes   No   
Dizzy? Yes   No   

Confusion or fuzzy headedness? Yes   No   
Unsteadiness when walking? Yes   No   

Vomiting and/or nausea? Yes   No   
Unconsciousness? Yes   No   

 

3.5 Had you suffered from the same problems at the same location before the 
incident that landed you in hospital ? Yes  No  

3.6 Had you seen a doctor or nurse because of these problems before the 
incident that landed you in hospital? Yes  No  

If you answered YES to 3.6 then how many times?  

3.7 Were you treated in the intensive care unit? Yes  No  
3.8 Were you only treated in an ordinary hospital ward? Yes  No  
3.9 Were you given hyperbaric oxygen treatment? Yes  No  

3.10 How many days were you in hospital?  
3.11 Were you fully recovered when you left hospital? Yes   No   
3.12 Do you feel that you have now made a complete recovery from carbon 

monoxide poisoning?  Yes   No   

3.13 In the last two weeks did you require help from another person for everyday 
activities? Yes   No   

If YES, was this because of the effects of your carbon monoxide poisoning? Yes   No   
3.14 Were other members of your family affected in the same incident as you Yes   No   

If YES, have they made a complete recovery Yes   No   
3.15 Are you involved in legal action about the incident? Yes   No   
3.16 Have you ever been involved in legal action about the incident? Yes   No   
3.17 In the year before your poisoning:   

were you in work or looking for work? Yes   No   
were you prescribed medication for two months or more? Yes   No   

did you see your GP more than once? Yes   No   
did you need help with any household activity? Yes   No   

 

3.18 How much has carbon monoxide poisoning impaired your current health? 

Not at all      Slightly     Moderately     Quite a bit     Extremely     
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SECTION 4 – Present state of health 

4.0 Have you ever been diagnosed with any of the following conditions? 

Asthma Yes   No    Ulcer (stomach or peptic) Yes   No   

Chronic lung disease  
(eg chronic bronchitis, emphysema) 

Yes   No    Hypothyroid  
(underactive thyroid) 

Yes   No   

Arthritis Yes   No    Depression or anxiety Yes   No   

Head injury  
(with loss of consciousness) 

Yes   No    Mental illness  
(not anxiety or depression) 

Yes   No   

Stroke Yes   No    Eczema or hayfever Yes   No   

High blood pressure Yes   No    Heart attack or disease Yes   No   

Cancer (including leukaemia) Yes   No    Migraines Yes   No   

Diabetes Yes   No    Epilepsy Yes   No   
 

4.1 Have you any other diagnosed illness at the moment? Yes   No   
 If YES please name the condition or conditions 

 
 
 

4.2 Are you currently receiving any medical treatment or medication? Yes   No   
 If YES please provide details 

 
 
 

4.3 During the last 4 weeks, how much have you been bothered by any of the following problems?  

 Not bothered Bothered a little Bothered a lot
Stomach pain    

Back pain    

Pain in your arms, legs, or joints (knees, hips, etc.)    

Headaches    

Chest pain    

Dizziness    

Fainting spells    

Feeling your heart pound or race    

Shortness of breath    

Pain or problems during sexual intercourse    

Constipation, loose bowels, or diarrhoea    

Nausea, gas, or indigestion    

Feeling tired or having low energy    

Trouble sleeping    
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Please use this space to list any other symptoms 

Bothered a little   

Bothered a lot  

4.4 Over the last 2 weeks, how often have you been bothered by any of the following problems?  
 Not at all Several 

days 
More than 

half the days 
Nearly 

every day

Little interest or pleasure in doing things     

Feeling down, depressed, or hopeless     

Trouble falling or staying asleep, or sleeping too much     

Feeling tired or having little energy     

Poor appetite or overeating     

Feeling bad about yourself, or that you are a failure, or 
have let yourself or your family down

    

Trouble concentrating on things, such as reading the 
newspaper or watching television

    

Moving or speaking so slowly that other people could have 
noticed.  Or the opposite -  being so fidgety or restless that 

you have been moving around a lot more than usual
    

Thoughts that you would be better off dead or of hurting 
yourself in some way

    

4.5 Over the last 4 weeks, how often have you been bothered by any of the following problems?  

 
Not at all

Several 
days 

More than 
half the days

Feeling nervous, anxious, on edge, or worrying a lot about different things    
Feeling restless so that it is hard to sit still    

Becoming easily annoyed or irritable    
A sudden spell or attack 

(e.g. feeling frightened, anxious, uneasy, your heart race, faint, or unable 
to catch your breath)?

   

4.6 If you checked off any problems in section 4.1, 4.2, 4.3 or 4.4, how difficult have these problems made it for 
you to do your work, take care of things at home, or get along with other people? 

Not difficult at all Somewhat difficult Very difficult Extremely difficult 
    

4.7 Over the last 1 week how many units of alcohol did you drink?           units 
(1 UNIT is equivalent to a ½ pint of normal strength beer, lager or cider OR 1 small glass of wine OR 1 shot of spirit) 
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4.8 The following questions assess the degree of any disability you might have 

Do you usually manage to: 
on your own 

without difficulty 
on your own but 

with difficulty 
only with help from 

someone else 
not at all 

get up and down stairs?     
get around the house?     
get in and out of bed?     

cut your toenails yourself?     
bath shower or wash all over?     

go out and walk down the road?     

4.9 In general, would you say your health is 
Excellent Very good Good Fair Poor 
     

4.10 Compared to one year ago, how would you rate your health in general now? 
Much better now Somewhat better 

now 
About the same Somewhat worse 

now 
Much worse now 

     

4.11 The following questions are about activities you might do during a typical day.  Does your health limit you in 
these activities? If so, how much? 

 Yes 
a lot 

Yes 
a little 

No 
not at all  

a. Moderate activities e.g. moving a table, pushing a vacuum, bowling, 
playing golf    

b. Climbing several flights of stairs    

4.12 During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of your physical health? 

a. Accomplished less than you would like Yes   No   
b. Were limited in the kind of work or other activities Yes   No   

4.13 During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of any emotional problems (such as feeling depressed or anxious)? 

a. Accomplished less than you would like Yes   No   
b. Didn’t do work or other activities as carefully as usual Yes   No   

4.14 During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the 
home and housework)? 

Not at all  Slightly Moderately Quite a bit Extremely 
     

4.15 These questions are about how you feel and how things have been with you during the past month.  (For 
each question, please give the one answer that comes closest to the way you have been feeling.) 

How much during the past month: All 
the 
time 

Most of 
the time 

A good 
bit of the 

time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

a. Have you felt calm and peaceful?       
b. Did you have a lot of energy?       
c. Have you felt downhearted and depressed?       
d. Has your health limited your social activities 

(like visiting friends or close relatives)?       
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4.16 The following questions are about minor mistakes which everyone makes from time to time, but some of which 
happen more often than others.  We want to know how often these things have happened to you in the last          
6 months. Please circle the appropriate number. 

Very 
often 

Quite 
often Occasionally 

Very 
rarely Never 

Do you read something and find you haven’t been thinking about it 
and must read it again? 4 3 2 1 0 

Do you find you forget why you went from one part of the house to 
the other? 4 3 2 1 0 

Do you fail to notice signposts on the road? 4 3 2 1 0 

Do you find you confuse right and left when giving directions? 4 3 2 1 0 

Do you bump into people? 4 3 2 1 0 

Do you find you forget whether you’ve turned off a light or a fire or 
locked the door? 4 3 2 1 0 

Do you fail to listen to people’s names when you are meeting them? 4 3 2 1 0 

Do you say something and realise afterwards that it might be taken 
as insulting? 4 3 2 1 0 

Do you fail to hear people speaking to you when you are doing 
something else? 4 3 2 1 0 

Do you lose your temper and regret it? 4 3 2 1 0 

Do you leave important letters unanswered for days? 4 3 2 1 0 

Do you find you forget which way to turn on a road you know well but 
rarely use? 4 3 2 1 0 

Do you fail to see what you want in a supermarket (although it’s 
there)? 4 3 2 1 0 

Do you find yourself suddenly wondering whether you’ve used a 
word correctly? 4 3 2 1 0 

Do you have trouble making up your mind? 4 3 2 1 0 

Do you find you forget appointments? 4 3 2 1 0 

Do you forget where you have put something like a newspaper or a 
book? 4 3 2 1 0 

Do you find you accidentally throw away the thing you want and keep 
what you meant to throw away – as in the example of throwing away 
the matchbox and putting the used match in your pocket? 

4 3 2 1 0 

Do you daydream when you ought to be listening to something? 4 3 2 1 0 

Do you find you forget people’s names? 4 3 2 1 0 

Do you start doing one thing at home and get distracted into doing 
something else (unintentionally)? 4 3 2 1 0 

Do you find you can’t quite remember something although it’s ‘on the 
tip of your tongue’? 4 3 2 1 0 

Do you find you forget what you came to the shops to buy? 4 3 2 1 0 

Do you drop things? 4 3 2 1 0 

Do you find you can’t think of anything to say? 4 3 2 1 0 

 

4.17 Did you use help from another person to complete the questionnaire? Yes   No   



Questionnaire number 100  

Carbon Monoxide and Appendicitis Questionnaire Version CA 1.10; 28 October 2008 Page 8 of 8 
 

 
Do you wish the study team to send you a summary report on the study 
findings? Yes   No   

 
If yes, please insert your name, mailing address and/or email below 

 
 
 
 
 

 

If you have any further comments that you wish to make please use the space below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thank you very much for completing this questionnaire.  Your help is much appreciated 
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Recovery from Carbon Monoxide Poisoning or Appendicitis 

SECTION 1 – Personal Details 

What is your date of birth (dd/mm/yy) __/__/__ Gender Male       
Female   

1.0 What is your marital status? Never married  Married  Divorced, widowed or 
separated  

1.1 What is your living situation? Living alone  Living with 
friends  Living with 

partner/family  

1.2 What is your highest educational qualification? 

 None  O Level or Standard 
Grades School Certificate  A level or 

Scottish Higher  HNC or 
HND  University Degree 

1.3 Which of the following best describes your current work status? 

Employed   
Self-

employed   
  

Looking after 
family or home 

  Unemployed   
Not working and on 
sickness benefits or   

retired through ill health   
  Retired  

1.4 What is your current (or most recent) job description? _________________________________ 

1.5 Are you getting any type of disability benefit? Yes   No   
If YES, is this as a result of carbon monoxide poisoning? Yes   No   

1.6 Are you retired due to ill health Yes   No   
If YES, is this as a result of carbon monoxide poisoning? Yes   No   

HOW TO COMPLETE THE FORM 

This form asks for information about the details of your hospitalisation for appendicitis, about any incidents of 
carbon monoxide poisoning that you may have experienced, and about your general health past and present. 

If you have any difficulty filling in the form, we suggest you ask a family member, friend or carer to help you.  If you 
do this, please so indicate on the last page of the questionnaire. 

 

Please put a tick in the small boxes as appropriate e.g. 

None  O Level or Standard 
Grades School Certificate  A level or 

Scottish Higher 
HNC or 

HND  University 
Degree  

Please indicate either YES or NO when asked since we cannot assume that no entry means a NO e.g. 

Your home or someone else’s home Yes   No   
Work premises Yes   No   
Other location Yes   No   

Please put a single number into each of the large boxes as appropriate e.g. 

What is your weight?   kg or  st  lbs 

The last section (section 4.14) is different and you should circle the appropriate numbers e.g. 

Do you find you forget people’s names? 4 3 2 1 0 

1    0              7 
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SECTION 2 – Lifestyle 

2.0 What is your weight?    kg or  st   lbs 

2.1 How tall are you?  cm or                 ft    ins 

2.2 Cigarettes 

Have you smoked more than 100 cigarettes IN TOTAL in your life? Yes   No   

2.3 If you answered YES to 2.2, please complete the following: 

Current Smokers  Ex-Smokers 
In what year did you stop smoking? 

How many years in total have you 
smoked?  How many years in total did you smoke?  

How many cigarettes do you smoke per 
day? 

How many cigarettes did you smoke per 
day? 

2.4 Alcohol 

Have you ever felt you should cut down your drinking? Yes   No   
Have people annoyed you by criticising your drinking? Yes   No   
Have you ever felt bad or guilty about your drinking? Yes   No   
Have you ever had a drink first think in the morning to steady your 
nerves or get rid of a hangover (eye- opener)? Yes   No   

SECTION 3 – Appendicitis and Carbon Monoxide 

3.0 Have you ever had carbon monoxide poisoning? Yes   No   

If YES, how many times?  

3.1 If YES, in what year was your most recent episode? (yyyy)  

 

3.2 Where were you when you got appendicitis (location)? 

At home Yes   No   
Away from home at work Yes   No   

Away from home on holiday Yes   No   

Questions 3.2 to 3.13 refer to the episode of appendicitis that led to your hospitalisation. 
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3.3 Just before you were taken to hospital with appendicitis did you have any of these 
problems (tick all that apply)? 

Loss of appetite? Yes   No   
Vomiting and/or nausea? Yes   No   

Constipation and/or diarrhoea? Yes   No   
Frequent passing of urine? Yes   No   

Fever? Yes   No   
Pain in the middle of your stomach? Yes   No   

Pain in the lower right hand side of your stomach? Yes   No   
 

3.4 Had you suffered from the same problems before the incident that 
landed you in hospital ? Yes  No  

3.5 Had you seen a doctor or nurse because of these problems before 
the incident that landed you in hospital? Yes  No  

If you answered YES to 3.6 then how many times?  

3.6 Were you treated in the intensive care unit Yes  
3.7 Were you only treated on the ward without an operation Yes  
3.8 Did you have an operation to remove your appendix Yes  

3.9 How many days were you in hospital?  
3.10 Were you fully recovered when you left hospital? Yes   No   
3.11 Do you feel that you have now made a complete recovery from 

appendicitis? Yes   No   

3.12 In the last two weeks did you require help from another person for 
everyday activities? Yes   No   

If YES, was this because of the effects of your appendicitis? Yes   No   
3.13 Are you involved in legal action about your appendicitis? Yes   No   
3.14 Have you ever been involved in legal action about your appendicitis? Yes   No   
3.15 In the year before your appendicitis:   

were you in work or looking for work? Yes   No   
were you prescribed medication for two months or more? Yes   No   

did you see your GP more than once? Yes   No   
did you need help with any household activity? Yes   No   

3.16 Did you have a burst appendix? Yes  No  
3.17 Did you have any complications e.g. abscess, wound infection? Yes  No  
3.18 Did you have to back to hospital with appendicitis? Yes   No   

If you answered YES to 3.18 then how many times?  

3.19 How much has the incident of appendicitis impaired your current health? 

Not at all      Slightly     Moderately     Quite a bit     Extremely     
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SECTION 4 – Present state of health 

4.0 Have you ever been diagnosed with any of the following conditions? 

Asthma Yes   No    Ulcer (stomach or peptic) Yes   No   

Chronic lung disease  
(eg chronic bronchitis, emphysema) 

Yes   No    Hypothyroid  
(underactive thyroid) 

Yes   No   

Arthritis Yes   No    Depression or anxiety Yes   No   

Head injury  
(with loss of consciousness) 

Yes   No    Mental illness  
(not anxiety or depression) 

Yes   No   

Stroke Yes   No    Eczema or hayfever Yes   No   

High blood pressure Yes   No    Heart attack or disease Yes   No   

Cancer (including leukaemia) Yes   No    Migraines Yes   No   

Diabetes Yes   No    Epilepsy Yes   No   
 

4.1 Have you any other diagnosed illness at the moment? Yes   No   
 If YES please name the condition or conditions 

 
 
 

4.2 Are you currently receiving any medical treatment or medication? Yes   No   
 If YES please provide details 

 
 
 

4.3 During the last 4 weeks, how much have you been bothered by any of the following problems?  

 Not bothered Bothered a little Bothered a lot
Stomach pain    

Back pain    

Pain in your arms, legs, or joints (knees, hips, etc.)    

Headaches    

Chest pain    

Dizziness    

Fainting spells    

Feeling your heart pound or race    

Shortness of breath    

Pain or problems during sexual intercourse    

Constipation, loose bowels, or diarrhoea    

Nausea, gas, or indigestion    

Feeling tired or having low energy    

Trouble sleeping    
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Please use this space to list any other symptoms 

Bothered a little   

Bothered a lot  

4.4 Over the last 2 weeks, how often have you been bothered by any of the following problems?  
 Not at all Several 

days 
More than 

half the days 
Nearly 

every day

Little interest or pleasure in doing things     

Feeling down, depressed, or hopeless     

Trouble falling or staying asleep, or sleeping too much     

Feeling tired or having little energy     

Poor appetite or overeating     

Feeling bad about yourself, or that you are a failure, or 
have let yourself or your family down

    

Trouble concentrating on things, such as reading the 
newspaper or watching television

    

Moving or speaking so slowly that other people could have 
noticed.  Or the opposite -  being so fidgety or restless that 

you have been moving around a lot more than usual
    

Thoughts that you would be better off dead or of hurting 
yourself in some way

    

4.5 Over the last 4 weeks, how often have you been bothered by any of the following problems?  

 
Not at all

Several 
days 

More than 
half the days

Feeling nervous, anxious, on edge, or worrying a lot about different things    
Feeling restless so that it is hard to sit still    

Becoming easily annoyed or irritable    
A sudden spell or attack 

(e.g. feeling frightened, anxious, uneasy, your heart race, faint, or unable 
to catch your breath)?

   

4.6 If you checked off any problems in section 4.1, 4.2, 4.3 or 4.4, how difficult have these problems made it for 
you to do your work, take care of things at home, or get along with other people? 

Not difficult at all Somewhat difficult Very difficult Extremely difficult 
    

4.7 Over the last 1 week how many units of alcohol did you drink?           units 
(1 UNIT is equivalent to a ½ pint of normal strength beer, lager or cider OR 1 small glass of wine OR 1 shot of spirit) 
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4.8 The following questions assess the degree of any disability you might have 

Do you usually manage to: 
on your own 

without difficulty 
on your own but 

with difficulty 
only with help from 

someone else 
not at all 

get up and down stairs?     
get around the house?     
get in and out of bed?     

cut your toenails yourself?     
bath shower or wash all over?     

go out and walk down the road?     

4.9 In general, would you say your health is 
Excellent Very good Good Fair Poor 
     

4.10 Compared to one year ago, how would you rate your health in general now? 
Much better now Somewhat better 

now 
About the same Somewhat worse 

now 
Much worse now 

     

4.11 The following questions are about activities you might do during a typical day.  Does your health limit you in 
these activities? If so, how much? 

 Yes 
a lot 

Yes 
a little 

No 
not at all  

a. Moderate activities e.g. moving a table, pushing a vacuum, bowling, 
playing golf    

b. Climbing several flights of stairs    

4.12 During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of your physical health? 

a. Accomplished less than you would like Yes   No   
b. Were limited in the kind of work or other activities Yes   No   

4.13 During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of any emotional problems (such as feeling depressed or anxious)? 

a. Accomplished less than you would like Yes   No   
b. Didn’t do work or other activities as carefully as usual Yes   No   

4.14 During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the 
home and housework)? 

Not at all  Slightly Moderately Quite a bit Extremely 
     

4.15 These questions are about how you feel and how things have been with you during the past month.  (For 
each question, please give the one answer that comes closest to the way you have been feeling.) 

How much during the past month: All 
the 
time 

Most of 
the time 

A good 
bit of the 

time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

a. Have you felt calm and peaceful?       
b. Did you have a lot of energy?       
c. Have you felt downhearted and depressed?       
d. Has your health limited your social activities 

(like visiting friends or close relatives)?       
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4.16 The following questions are about minor mistakes which everyone makes from time to time, but some of which 
happen more often than others.  We want to know how often these things have happened to you in the last          
6 months. Please circle the appropriate number. 

Very 
often 

Quite 
often Occasionally 

Very 
rarely Never 

Do you read something and find you haven’t been thinking about it 
and must read it again? 4 3 2 1 0 

Do you find you forget why you went from one part of the house to 
the other? 4 3 2 1 0 

Do you fail to notice signposts on the road? 4 3 2 1 0 

Do you find you confuse right and left when giving directions? 4 3 2 1 0 

Do you bump into people? 4 3 2 1 0 

Do you find you forget whether you’ve turned off a light or a fire or 
locked the door? 4 3 2 1 0 

Do you fail to listen to people’s names when you are meeting them? 4 3 2 1 0 

Do you say something and realise afterwards that it might be taken 
as insulting? 4 3 2 1 0 

Do you fail to hear people speaking to you when you are doing 
something else? 4 3 2 1 0 

Do you lose your temper and regret it? 4 3 2 1 0 

Do you leave important letters unanswered for days? 4 3 2 1 0 

Do you find you forget which way to turn on a road you know well but 
rarely use? 4 3 2 1 0 

Do you fail to see what you want in a supermarket (although it’s 
there)? 4 3 2 1 0 

Do you find yourself suddenly wondering whether you’ve used a 
word correctly? 4 3 2 1 0 

Do you have trouble making up your mind? 4 3 2 1 0 

Do you find you forget appointments? 4 3 2 1 0 

Do you forget where you have put something like a newspaper or a 
book? 4 3 2 1 0 

Do you find you accidentally throw away the thing you want and keep 
what you meant to throw away – as in the example of throwing away 
the matchbox and putting the used match in your pocket? 

4 3 2 1 0 

Do you daydream when you ought to be listening to something? 4 3 2 1 0 

Do you find you forget people’s names? 4 3 2 1 0 

Do you start doing one thing at home and get distracted into doing 
something else (unintentionally)? 4 3 2 1 0 

Do you find you can’t quite remember something although it’s ‘on the 
tip of your tongue’? 4 3 2 1 0 

Do you find you forget what you came to the shops to buy? 4 3 2 1 0 

Do you drop things? 4 3 2 1 0 

Do you find you can’t think of anything to say? 4 3 2 1 0 

 

4.17 Did you use help from another person to complete the questionnaire? Yes   No   



Questionnaire number «ID» 

Carbon Monoxide and Appendicitis Questionnaire Version CO 1.10; 28 October 2008  Page 8 of 8 
 

 
Do you wish the study team to send you a summary report on the study 
findings? Yes   No   

 
If yes, please insert your name, mailing address and/or email below 

 
 
 
 
 

 

If you have any further comments that you wish to make please use the space below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thank you very much for completing this questionnaire.  Your help is much appreciated 



 

  Research Report TM/11/02  37 

APPENDIX 4:  SURVEY LETTERS AND DOCUMENTS 



 

  Research Report TM/11/02  38 



 

«ID» 

 
 

11 November 2010 
 

Long term health effects of carbon monoxide poisoning and appendicitis: 
feasibility study 

 
Dear Dr. «Gp» 
 
We would like to include one of your patients in the above study which is briefly described in 
the participant information sheet enclosed.  We hope you have no objections to this and, if so, 
to pass on a letter and questionnaire to your patient on our behalf.  We do not, however, wish 
to circulate a questionnaire to patients who would be unable to complete it or who are unable 
to give informed consent.  It would, however, be permissible for a participant to complete a 
questionnaire with help from a friend or relative. 
 
We would like you to complete the enclosed form and return it to University of Aberdeen in 
the postage-paid envelope provided.  We would also be happy to receive the information by 
telephone or e-mail to Dr. John Ross, contact details below.  In return, we will arrange a small 
payment to cover your administrative costs. 
 
Provided in your opinion it is not inappropriate to do so, we would ask that you send the 
enclosed letter, the study leaflet and questionnaire with a postage-paid envelope to your 
patient. 
 
The patient we are interested in is: 
 
Name  «Forename» «Surname» 
 
NHS number: «NHS_Number» 
 
Yours sincerely, 
 
 
 
Dr John A S Ross 
Senior Lecturer, Honorary Consultant 
Section of Population Health 
School of Medicine and Dentistry 
University of Aberdeen 
Room 1.068, Polwarth Building 
Foresterhill 
Aberdeen 
AB25 2ZD 
Phone 01224 558197 
Email j.a.ross@abdn.ac.uk 
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GP RESPONSE FORM 

 
Long term health effects of carbon monoxide poisoning and appendicitis: 

feasibility study 
 
 
Please complete and return this form in the postage-paid envelope provided (or alternatively 
phone the information through to Dr John Ross at 01224 558197 or by email to 
j.a.ross@abdn.ac.uk 
 
Name of patient:  «Forename» «Surname» 
 
Patient’s NHS number: «NHS_Number» 
 
Please tick the following as appropriate: 
 
I have no objection to my patient participating in the study (and have forwarded your letter to 
them: _____ 
 
I do not wish my patient to participate in this study: _______ 
 
My patient is unable to give informed consent or is too disabled to be able to complete a 
questionnaire: ________ 
 
Unfortunately (to the best of my knowledge), my patient is no longer alive: ________ 
 
(If applicable) date letter sent to patient: __________________ 
 
GP Name:___________________________________ 
 
GP Address:__________________________________ 
____________________________________________ 
____________________________________________ 
____________________________________________ 
 
We can arrange payment by BACS – please provide sort code and bank account number for 
payment: 
 
Sort Code: ______________________ 
 
Account number: _________________ 
 
Alternatively, please indicate if you would prefer payment by cheque and provide details of 
the payee and address for payment: 
 
Payee: _________________________ 
 
Address for payment: ___________________________________ 
_____________________________________________________ 
_____________________________________________________ 
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Long term health effects of carbon monoxide poisoning and appendicitis: 

feasibility study 
 

11 November 2010 
 
Dear «Forename» «Surname», 
 
What is this letter about? 
 
I am writing from the University of Aberdeen to ask for your help with a study of the long-
term effects of carbon monoxide poisoning. 
 
There is little information on the long-term health effects of carbon monoxide poisoning 
incidents, and the Department of Health would like to study this.  It has therefore asked 
experts from the Universities of Aberdeen and Edinburgh, in collaboration with the Institute 
of Occupational Medicine, a research charity in Edinburgh, to carry out a feasibility study, to 
test on a small scale the methods that could be used to carry out a study. 
 
Why is this letter addressed to me? 
 
We have written to you because we believe you fall into one of two groups we need to study.  
The first is patients who have been hospitalised in the past, because of an incident of carbon 
monoxide poisoning.  The other group, for comparison, have also been hospitalised, but for 
appendicitis. 
 
What am I being asked to do? 
 
Please read carefully the enclosed Participant Information Sheet.  You may also contact us for 
further information if you want to. 
 
If you decide to take part, please return the consent form and questionnaire using the pre-paid 
envelope provided. 
 
If you decide you do not want to help with this study, it would still help us if you returned the 
consent form, saying no.  In that case we will not contact you again. 
 
Many thanks for taking the trouble to read through this information.  We do hope that you 
will wish to help. 
 
Yours sincerely 
 
 
 
Dr John A S Ross 
Senior Lecturer, Honorary Consultant 
Section of Population Health 
School of Medicine and Dentistry 
University of Aberdeen 
Room 1.068, Polwarth Building 
Foresterhill 
Aberdeen 
AB25 2ZD 
Phone 01224 558197 
Email j.a.ross@abdn.ac.uk 
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Long term health effects of carbon monoxide poisoning and appendicitis: 

feasibility study 
 

Participant information sheet 
 
You are being invited to take part in a research study run for the Department of Health by the Institute 
of Occupational Medicine in Edinburgh in collaboration with the Universities of Aberdeen and 
Edinburgh.  Before you decide, it is important for you to understand why the research is being done 
and what it will involve.  Please take time to read the following information carefully and discuss it with 
others if you wish.  Ask us if there is anything that is not clear or if you would like more information.  
Please take time to decide whether you wish to take part.  We suggest that you keep this information 
sheet handy for future reference. 

What is the purpose of the study? 
 
Carbon monoxide poisoning has the potential to cause long term health problems in its victims due to 
heart and brain damage.  In less complicated poisoning, however, it may be that long term health 
effects, that could be treated, currently go unnoticed by health professionals.  In order to address this 
question we intend to compare the health of carbon monoxide victims treated in hospital with that of 
patients treated for acute appendicitis at around the same time.  This will be a difficult and complex 
task and the Department of Health have asked us to conduct a feasibility study, in the first instance, 
which you are being invited to join. 
 
The feasibility study will take 12 months to complete. 
 
Why have I been chosen? 
 
You have been invited to take part in this study either because you have been treated for carbon 
monoxide poisoning in a Scottish hospital or because you have had a short admission to hospital in 
Scotland for the treatment of appendicitis. 
 
How have I been chosen? 
 
Your name has been chosen by reference to information held by the NHS in Scotland Information 
Services Division because you were treated for carbon monoxide poisoning or acute appendicitis.  
Your details have been obtained from NHS central records, only after obtaining a favourable opinion 
from the Lothian Ethics Committee and permission from NHS data guardians. 
 
What will I be asked to do? 
 
You are asked to fill in a questionnaire about your health and return it in the freepost envelope 
enclosed.  If you would be prepared to be contacted again in the future so that we can follow up your 
health status, please complete and sign the relevant section of the consent form and return it with the 
questionnaire. If you only wish to fill in and return the questionnaire, there is no need for you to do 
anything else. 

 
Do I have to take part? 
 
No.  It is up to you to decide whether to take part.  If you do decide to take part, we ask you to sign a 
consent form. If you decide to take part, you are still free to withdraw at any time and without giving a 
reason by contacting the research team.  A decision to withdraw at any time, or a decision not to take 
part, will be accepted without question and your data will be removed from the study. 
 
What are the possible disadvantages and risks of taking part? 
 
None 
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What are the possible benefits of taking part? 
 
Participation in this pilot study will have no effect on any treatment you may currently be receiving. 
Results for a full study may lead in the future to improved treatments for long-term health effect from 
carbon monoxide poisoning.  
 
What if new information becomes available? 
 
Sometimes during the course of a research project, new information becomes available about the 
subject that is being studied.  If this happens, the researchers will tell you about it and discuss with 
you whether you want to continue in the study.  If you decide to withdraw, this will be accepted without 
question.  If you decide to continue in the study, you will be asked to sign an updated consent form. 
 
Will my taking part in this study be kept confidential? 
 
All information that is collected about you during the course of the research will be kept strictly 
confidential.  Any information about you which leaves the research laboratory will have your name and 
address removed so that you cannot be recognised from it.  The University of Aberdeen and the 
Institute of Occupational Medicine are registered under the Data Protection Act and you are entitled to 
a copy of any record compiled about you for this study. 
 
What will happen to the results of the research study? 
 
If a full study is commissioned, the results will be presented at scientific meetings and published in a 
scientific journal.  At the end of the study, you will be sent a brief report on the findings. 
 
Who is organising and funding the research? 
 
This research is funded by the Department of Health and is being conducted by the Institute of 
Occupational Medicine (IOM), a not-for-profit organisation based in Edinburgh, in collaboration with 
experts from the Universities of Aberdeen and Edinburgh. 
 
Who has reviewed the study? 
 
This study has been reviewed by the Lothian Ethics Committee. 
 
Contacts for Further Information 
 
If you have questions, you can contact the researchers 
 

Medical Director Project Manager 
Dr John A S Ross Dr Brian Miller 
Senior Lecturer, University of Aberdeen Principal Epidemiologist 
Phone 01224 558197 Institute of Occupational Medicine 

Edinburgh EH14 4AP 
Pager 07623 836003 
(leave your number for a return call) 

Phone 0131 449 8044 
(leave number on voicemail for a return call) 

e-mail j.a.ross @abdn.ac.uk e-mail brian.miller@iom-world.org 
 
If you wish to discuss participation in this study with a qualified person who is independent of the 
research team please contact 
 

Dr Brian McKinstry, 
Centre for Population Health Sciences, 
University of Edinburgh, 
Medical School, Teviot Place 
Edinburgh 
EH8 9AG 
 
Phone 0131 650 2683 
Email  brian.mckinstry@ed.ac.uk 
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CONSENT FORM 
 
 

Title of Project: Long term health effects of carbon monoxide poisoning and 
appendicitis: feasibility study 

 
Medical Director: Dr John AR Ross  
 
Please complete this form if you are giving the researchers permission to contact you in future for the 
purposes of extending the study. 
 
 
Please put your initials in of Boxes 1 and 2 in this Section              Please initial boxes 
 

1. I confirm that I have read and understand the information sheet dated February          1  
 2010 for the above study and have had the opportunity to ask questions about it.   
 

 
2. I agree that the researchers may contact me in the future,                                        2  

 for the purposes of extending this study only  
 
 
 
________________________ ________________ ____________________ 
Your name (in capital letters) Date Signature 
 
_________________________________________________ ____________________ 
Contact address & postcode  Phone 
 
 
 

 
 Please send one copy of this consent form back to the researchers in the 

enclosed pre-paid envelope. 
Please keep one copy of the form for your own records. 

Thank you. 

 

 



 

«ID» 

 
Long term health effects of carbon monoxide poisoning and appendicitis: 

feasibility study 
 

22 June 2010 
 
 
Dear Dr. «Gp» 
 
We wrote to you on 21st May asking if you would consider the inclusion of one of your 
patients in an investigation into the long-term health effects of carbon monoxide poisoning. 
 
We have attached the previous correspondence for your convenience.  We would be grateful 
if you could respond by return using the postage-paid envelope provided. 

 
Yours sincerely 
 
 
 
 
Dr John A S Ross 
Senior Lecturer, Honorary Consultant 
Section of Population Health 
School of Medicine and Dentistry 
University of Aberdeen 
Room 1.068, Polwarth Building 
Foresterhill 
Aberdeen 
AB25 2ZD 
Phone 01224 558197 
Email j.a.ross@abdn.ac.uk 
 

 
 
 



 

«ID» 

 
Long term health effects of carbon monoxide poisoning and appendicitis: 

feasibility study 
 

 
22 June 2010 

 
Dear Dr. «Gp» 
 
You recently kindly passed on details of our study to one of your patients, informing us that 
you had no objection to their participating in the study.  Unfortunately, as far as we are aware, 
we have not had any contact from the patient indicating whether or not they wish to 
participate in the study. 
 
We would be grateful therefore if you could pass on this gentle reminder letter to your patient.  
A postage-paid envelope is enclosed for your convenience. 
 
 
The patient we are interested in is: 
 
Name  «Forename» «Surname» 
 
NHS number: «NHS_Number» 
 
Yours sincerely, 
 
 
 
Dr John A S Ross 
Senior Lecturer, Honorary Consultant 
Section of Population Health 
School of Medicine and Dentistry 
University of Aberdeen 
Room 1.068, Polwarth Building 
Foresterhill 
Aberdeen 
AB25 2ZD 
Phone 01224 558197 
Email j.a.ross@abdn.ac.uk 



 

«ID» 

GP RESPONSE FORM 

 
Long term health effects of carbon monoxide poisoning and appendicitis: feasibility 

study 
 
 
Please complete and return this form in the postage-paid envelope provided (or alternatively phone the 
information through to Dr John Ross at 01224 558197 or by email to j.a.ross@abdn.ac.uk 
 
Name of patient:  «Forename» «Surname» 
 
Patient’s NHS number: «NHS_Number» 
 
Please tick the following as appropriate: 
 
I have no objection to my patient participating in the study (and have forwarded your reminder letter to 
them: _____ 
 
I do not wish my patient to participate in this study: _______ 
 
My patient is unable to give informed consent or is too disabled to be able to complete a questionnaire: 
________ 
 
Unfortunately (to the best of my knowledge), my patient is no longer alive: ________ 
 
(If applicable) date letter sent to patient: __________________ 
 
GP Name:___________________________________ 
 
GP Address:__________________________________ 
____________________________________________ 
____________________________________________ 
____________________________________________ 
 
We can arrange payment by BACS – please provide sort code and bank account number for payment: 
 
Sort Code: ______________________ 
 
Account number: _________________ 
 
Alternatively, please indicate if you would prefer payment by cheque and provide details of the payee 
and address for payment: 
 
Payee: _________________________ 
 
Address for payment: ___________________________________ 
_____________________________________________________ 
_____________________________________________________ 
 



 

«ID»   

 
Long term health effects of carbon monoxide poisoning and appendicitis: 

feasibility study 
 

22 June 2010 
 
Dear «Forename»«Surname» 
 
We wrote to you recently inviting you to participate in a study of the long-term health effects 
of carbon monoxide poisoning. You were invited because you have been treated in hospital 
for either carbon monoxide poisoning or appendicitis in the last 20 years. 
 
The study involves a questionnaire for you to complete in your own home; with this letter you 
will find copies of our original invitation letter and the study information leaflet. 
 
If you are willing to take part in this study, we would be grateful if you would complete and 
return the consent form and questionnaire, using the pre-paid envelope provided, as soon as is 
convenient. 
 
If you have already sent back the questionnaire please ignore this reminder and accept our 
thanks for helping. 
 
Yours sincerely 
 
 
 
 
Dr John A S Ross 
Senior Lecturer, Honorary Consultant 
Section of Population Health 
School of Medicine and Dentistry 
University of Aberdeen 
Room 1.068, Polwarth Building 
Foresterhill 
Aberdeen 
AB25 2ZD 
Phone 01224 558197 
Email j.a.ross@abdn.ac.uk 
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APPENDIX 5:  TABULATIONS OF QUESTIONNAIRE 
RESPONSES 
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All CO Output 
 
Age at incident 
  Mean Median Range
Case 37.0 36.5 20.0-50.0
Control 35.1 35.5 18.0-46.0

 
Sex 
 Case Control 
Female 2 6 
Male 6 8 
 
Marital status 
 Case Control
Divorced/Widowed/Separated 2 0
Married 4 10
Never Married 3 4
 
Living status 
 Case Control
Living alone 4 2
Living with partner/family 5 12
 
Highest education 
 Case Control
Degree 3 5
HNC/HND 1 2
A level/Higher 0 1
O level/Standard grade 4 2
None 2 3
 
Current work status 
 Case Control
Employed 5 8
Self-employed 1 1
Looking after home 0 1
Unemployed 0 0
Not working – sick 2 0
Retired 2 4
 
Current (or most recent) job 
 Case Control 
Agricultural worker 0 1 
Area Engineering Manager 1 0 
Camera Operator/Video producer 0 1 
Civil Servant 0 1 
Community Psychiatric Charge Nurse 0 1 
Company Director 1 0 
Corporate Services Manager 0 1 
Customer Assistant 1 0 
Helicopter Pilot 1 0 
Housewife 0 1 
Housing Officer with L.A. 0 1 
Joiner 0 1 
Media Relations Manager 0 1 
Nail technician 1 0 
Plumbing, heating engineer 0 1 
Printer 1 0 
Security Guard 1 0 



Senior Associate 0 1 
Survey manager 0 1 
Teacher 0 1 
Trainee teacher 1 0 
Undertaker 1 0 
 
Currently getting any type of disability? 
 Case Control 
No 8 12 
Yes 2 2 
 
 
Are you retired due to ill health? 
 Case Control 
No 7 13 
Yes 0 1 
 
 
Weight (kg) 
  Mean Median Range
Case 82.8 75.3 54.0 -123.4
Control 78.8 77.3 55.8  - 96.2

 
 
Height (cm) 
  Mean Median Range
Case 169.3 170.2 154.9-182.9
Control 170.2 170.2 154.9-182.9

 
 
Have you smoked more than 100 cigarettes smoked in lifetime? 
 Case Control 
No 3 10 
Yes 7 4 
 
No controls were current smokers, 4 were ex-smokers having smoked between 1 and 
20 cigarettes a day for between 4 and 15 years. 
6 of the 10 cases were current smokers, smoking between 5 and 25 cigarettes a day for 
between 25 and 45 years. One case was an ex-smoker. 
 
Drinking 

Case Control  
Yes No Yes No

Have you ever felt you should cut down on your drinking? 2 8 3 11
Have people annoyed you by criticising your drinking? 2 8 2 12
Have you ever felt bad or guilty about your drinking? 3 7 2 12
Have you ever had a drink first thing in the morning to steady your 
nerves or get rid of a hangover? 2 8 0 14

 
Appendicitis controls – have you ever had CO poisoning? 
 Control 
No 14 
 
CO cases – have you ever had appendicitis requiring hospital treatment? 
 Case 
No 9 
Yes 1 
 



Appendicitis controls - where were you when you got appendicitis? 
 Control
Home 12
Away 2
Holiday 0
 
CO cases - where were you poisoned? 
 Case 
Home 5 
Work 2 
Other 3 
 
Co cases - where did the CO come from? 
 Case
Faulty central heating or heating appliance 4
Engine exhaust 4
Fire smoke and smoke inhalation 1
Other 1
 
Appendicitis controls - Symptoms just before appendicitis 
 Control
Loss of appetite 10
Nausea 6
Constipation or diarrhoea  4
Frequent urination 2
Fever 5
Pain in middle of stomach 11
Pain in lower right stomach 11
 
CO cases - Symptoms just before CO poisoning 
 Case 
Headache 3 
Breathlessness 3 
Chest pain 1 
Dizziness 6 
Confusion 6 
Unsteadiness 4 
Nausea 1 
Unconsciousness 6 
 
Had you suffered from the same problems (at the same location) before the incident 
that landed you in hospital? 
 Case Control 
No 10 8 
Yes 0 6 
  
Have you seen a doctor or a nurse because of these problems before the incident the 
landed you in hospital? 
 Case Control 
No 9 6 
Yes 1 7 
 
Were you treated in the intensive care unit? 
 Case Control 
No 5 0 
Yes 3 1 
 
Were you only treated in an ordinary hospital ward?  
 Case Control 



No 2 0 
Yes 7 2 
 
Appendicitis controls - Did you have an operation to remove your appendix? 
 Control 
Yes 13 
 
Were you fully recovered when you left the hospital? 
 Case Control 
No 4 7 
Yes 5 6 
 
Do you feel you have now made a complete recovery? 
 Case Control 
No 1 0 
Yes 9 14 
 
In the last 2 weeks did you require help from another person for everyday activities? 
  Case Control 
No 9 12 
Yes 1 2 

 
Was this as a result of the CO poisoning or appendicitis? 
 Case Control 
No 1 3 
Yes 0 1 
 
 
Are you involved in legal action about the incident? 
 Case Control 
No 9 14 
Yes 1 0 
 
Have you ever been involved in legal action about the incident? 
 Case Control 
No 7 13 
Yes 2 0 
 
In the year before the incident… 

Case Control  
Yes No Yes No

Were you in work or looking for work? 8 2 12 2
Were you prescribed medication for 2 months or more? 4 6 1 13
Did you see your GP more than once? 4 6 7 7
Did you need help with any household activity? 1 9 0 14
 
Appendicitis controls - Had your appendix burst? 
 Control 
No 8 
Yes 5 
 
Appendicitis controls - Did you suffer complications? 
 Control 
No 12 
Yes 2 
 
Appendicitis controls - Did you need to go back to hospital?  
 Control 



No 14 
 
CO cases - Were you given hyperbaric oxygen treatment? 
 Case 
No 3 
Yes 4 
 
Co cases - Were other family members affected in the same incident as you? 
 Case 
No 7 
Yes 3 
 
CO cases - Have other family members made a complete recovery? 
 Case 
Yes 3 
 
How much has the incident impaired your current health? 
 Case Control 
Moderately 1 0 
Slightly 2 3 
Not at all 7 11 
 
Have you ever been diagnosed with the following conditions? 

Case Control  
Yes No Yes No

Asthma 2 8 2 12
Chronic lung disease (e.g. chronic bronchitis, emphysema) 1 8 1 13
Arthritis 2 7 4 10
Head injury (with loss of consciousness) 1 8 1 12
Stroke 0 9 0 13
High blood pressure 4 6 2 12
Cancer (including leukaemia) 0 9 0 14
Diabetes 1 8 0 14
Ulcer (stomach or peptic) 3 7 0 14
Hypothyroid 0 9 0 14
Depression or anxiety 8 2 2 12
Mental illness (not anxiety or depression) 1 9 0 14
Eczema or hayfever 1 8 3 11
Heart attack or disease 3 6 0 14
Migraines 1 9 4 10
Epilepsy 0 9 0 14
 
Have you any other diagnosed illnesses at the moment? 
 Case Control 
No 6 11 
Yes 3 2 
 
Are you currently receiving any medical treatment or medication? 
 Case Control 
No 2 9 
Yes 8 5 
 
 
During the last 4 weeks, how much have you been bothered by any of the following? 

Case Control  
Bothered 

a little 
Bothered 

a lot 
Not 

bothered 
Bothered 

a little 
Bothered 

a lot 
Not 

bothered 
Stomach pain 2 1 7 3 0 11
Back pain 2 2 5 4 3 7



Pain in arms, 
legs or joints 6 1 3 4 3 7

Headaches 5 1 4 6 1 7
Chest pain 4 0 6 0 1 13
Dizziness 0 2 8 1 0 13
Fainting spells 0 0 10 0 0 14
Feeling heart 
pound or race 4 1 5 2 0 11

Shortness of 
breath 4 2 4 1 1 12

Pain or 
problems during 
sexual 
intercourse 

0 0 9 1 0 13

Constipation, 
loose bowels or 
diarrhoea 

3 1 6 5 2 7

Nausea, gas or 
indigestion 1 2 7 4 1 9

Feeling tired or 
having low 
energy 

3 5 2 6 2 6

Trouble 
sleeping 5 3 2 3 0 11

Other 1 1 0 2 1 0
 
 
 
 
 
 
Over the last 2 weeks, how often have you been bothered by any of the following 
problems? 

Case Control  

Not 
at 
all 

Several 
days 

More 
than 
half 
the 

days 

Nearly 
every 
day 

Not 
at 
all 

Several 
days 

More 
than 
half 
the 

days 

Nearly 
every 
day 

Little interest of pleasure 
in doing things 6 2 0 2 10 3 0 1

Feeling down, 
depressed, or hopeless 6 2 0 2 10 3 0 1

Trouble falling or staying 
asleep, or sleeping too 
much 

1 6 2 1 11 2 0 1

Feeling tired or having 
little energy 2 5 2 1 7 5 0 2

Poor appetite or 
overeating 4 4 2 0 12 1 1 0

Feeling bad about 
yourself, or that you are 
a failure, or have let 
yourself or your family 
down 

6 1 1 2 11 2 0 1

Trouble concentrating 
on things, such as 
reading the newspaper 
or watching television 

6 1 2 1 12 1 0 1



Moving or speaking so 
slowly that other people 
could have noticed. Or 
the opposite – being so 
fidgety or restless that 
you have been moving 
around a lot more than 
usual 

7 1 2 0 12 2 0 0

Thoughts that you would 
be better off dead or of 
hurting yourself in some 
way 

8 0 1 1 14 0 0 0

 
Over the last 4 weeks, how often have you been bothered by any of the following 
problems? 

Case Control  
Not 
at 
all 

Several 
days 

More 
than 

half the 
days 

Not 
at 
all 

Several 
days 

More 
than 

half the 
days 

Feeling nervous, anxious, on 
edge, or worrying a lot about 
different things 

4 4 2 9 4 1

Feeling restless so that it is 
hard to sit still 8 2 0 11 2 1

Becoming easily annoyed or 
irritable 4 3 3 9 3 2

A sudden spell or attack (e.g. 
feeling frightened, anxious, 
uneasy, your heart race, faint, 
or unable to catch your breath) 

6 3 1 11 2 0

 
If you have checked off any problems, how difficult have these problems made it for 
you to do your work, take care of things at home, or get along with other people? 
 Case Control
Not difficult at all 4 8
Somewhat difficult 3 2
Very difficult 0 1
Extremely difficult 1 0
 
 
Units of alcohol in last week 
  Mean Median Range
Case 9.4 6 0.0-45.0
Control 4.7 2 0.0-15.0

 
 
 
Degree of disability 

Case Control  
On your 

own 
without 

difficulty

On your 
own but 

with 
difficulty 

Only 
with help 

from 
someone 

else 

Not 
at 
all 

On your 
own 

without 
difficulty

On your 
own but 

with 
difficulty 

Only 
with help 

from 
someone 

else 

Not 
at 
all 

Get up 
and 
down 
stairs? 

8 2 0 0 14 0 0 0



Get 
around 
the 
house? 

9 1 0 0 14 0 0 0

Get in 
and out 
of bed? 

9 1 0 0 13 1 0 0

Cut your 
toenails 
yourself? 

9 1 0 0 14 0 0 0

Bath 
shower 
or wash 
all over? 

9 1 0 0 13 1 0 0

Go out 
and walk 
down the 
road? 

8 2 0 0 13 0 1 0

 
In general, would you say your health is…? 
 Case Control 
Excellent 0 2 
Very good 2 7 
Good 4 4 
Fair 3 1 
Poor 1 0 
 
Compared to one year ago, how would you rate your health in general now? 
 Case Control
Much better now 0 0
Somewhat better now 2 4
About the same 4 9
Somewhat worse now 4 1
Much worse now 0 0
 
Activities you might do during a typical day – how much does your health limit you in 
these activities? 

Case Control  
No 

not at 
all 

Yes a 
little 

Yes a 
lot 

No 
not at 

all 
Yes a 
little 

Yes a 
lot 

a. moderate activities e.g. moving a 
table, pushing a vacuum, bowling, 
playing golf 

7 3 0 12 0 2

b. climbing several flights of stairs 6 2 2 9 2 3
 
During the past 4 weeks, have you had any of the following problems with your work or 
other regular daily activities as a result of your physical health? 

Case Control  
Yes No Yes No 

a. accomplished less than you would like 4 6 4 10
b. were limited in the kind of work or other activities 3 7 4 10
 
During the past 4 weeks, have you had any of the following problems with your work or 
other regular daily activities as a result of any emotional problems (such as feeling 
depressed or anxious)? 

Case Control  
Yes No Yes No 

a. accomplished less than you would like 4 6 1 13



b. didn’t do work or other activities as carefully as usual 4 6 1 13
 
During the past 4 weeks how much did pain interfere with your normal work (including 
both work outside the home and housework)? 
 Case Control 
Not at all 6 8 
Slightly 3 4 
Moderately 0 1 
Quite a bit 1 1 
Extremely 0 0 
 
How you feel and how things have been with you during the past month 

Case Control  
All 
of 
the 
time

Most 
of 
the 
time 

A 
good 
bit of 
the 
time 

Some 
of the 
time 

A 
little 
of 
the 
time

None 
of 
the 
time 

All 
of 
the 
time

Most 
of 
the 
time 

A 
good 
bit of 
the 
time 

Some 
of the 
time 

A 
little 
of 
the 
time

None 
of 
the 
time 

a. have you 
felt calm and 
peaceful? 

0 5 0 3 1 1 3 6 3 1 0 1

b. did you 
have a lot of 
energy? 

0 4 2 0 3 1 2 5 2 3 2 0

c. have you 
felt 
downhearted 
and 
depressed? 

0 1 2 1 3 3 1 0 0 2 6 5

d. has your 
health 
limited your 
social 
activities 
(like visiting 
friends or 
close 
relatives)? 

1 0 0 1 3 5 0 1 0 0 2 11



 
Case Control  

Very 
often 

Quite 
often Occasionally Very 

rarely Never Very 
often 

Quite 
often Occasionally Very 

rarely Never 

Do you read something and find you haven’t 
been thinking about it and must read it again? 2 2 4 2 0 1 1 5 5 2 

Do you find you forget why you went from one 
part of the house to the other? 1 1 4 4 0 0 1 6 4 3 

Do you fail to notice signposts on the road? 0 0 4 2 3 0 0 1 9 3 
Do you find you confuse left and right when 
giving directions? 1 0 1 5 3 0 0 1 4 9 

Do you bump into people? 0 0 2 3 5 0 0 3 2 8 
Do you find you forget whether you’ve turned 
off a light or a fire or locked the door? 0 2 3 4 1 0 1 3 5 4 

Do you fail to listen to people’s names when 
you are meeting them? 1 2 5 1 1 3 2 4 5 0 

Do you say something and realise afterwards 
that it might be taken as insulting? 0 2 5 2 1 0 1 3 6 4 

Do you fail to hear people speaking to you 
when you are doing something else? 0 2 6 2 0 2 1 3 6 2 

Do you lose your temper and regret it? 0 1 6 2 1 2 1 4 5 2 
Do you leave important letters unanswered 
for days? 2 4 3 0 1 1 0 3 4 6 

Do you find you forget which way to turn on a 
road you know well but rarely use? 0 1 1 3 4 0 0 0 5 8 

Do you fail to see what you want in a 
supermarket (although it is there)? 0 4 2 2 2 0 0 3 7 4 

Do you find yourself suddenly wondering 
whether you’ve used a word correctly? 0 0 4 4 2 0 0 4 6 4 

Do you have trouble making up your mind? 1 1 5 2 1 0 1 7 5 1 
Do you find you forget appointments? 0 1 2 5 2 0 1 2 4 7 
Do you forget where you have put something 
like a newspaper or a book? 1 4 4 1 0 0 1 4 8 1 

Do you find you accidentally throw away the 
thing you want and keep what you meant to 1 0 1 3 5 0 0 0 7 7 



throw away? 
Do you daydream when you ought to be 
listening to something? 0 4 1 4 1 0 1 6 4 3 

Do you find you forget people’s names? 2 4 3 1 0 2 3 4 4 1 
Do you start doing one thing at home and get 
distracted into doing something else 
(unintentionally)? 

1 3 5 1 0 0 4 4 4 2 

Do you find you can’t quite remember 
something although it’s ‘on the tip of your 
tongue’? 

1 2 5 2 0 0 5 4 5 0 

Do you find you forget what you came to the 
shops to buy? 0 1 4 2 2 0 0 4 7 3 

Do you drop things? 0 2 3 2 2 0 0 5 6 3 
Do you find you can’t think of anything to say? 2 3 3 1 1 0 0 5 6 3 



Did you use help from another person to complete the questionnaire? 
 Case Control 
No 9 14 
Yes 1 0 
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Research Avenue North,
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