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INTRODUCTION 

On the morning of Friday 22”d November 1996, 
the Microbiologist at Law Hospital detected 
E. coli 0157 in three faecal specimens from 
residents of Wishaw. After initial investigation 
he informed the Department of Public Health of 
the Lanarkshire Health Board. Over the next 6 
hours, the Department identified 15 cases of 
diarrhoeal illness. All but one of the cases came 
fiom the Wishaw area. Eight of these people 
were in hospital and 7 were in the community. 
E. coli 0157 had been isolated fiom 4 cases. 

In view of the sudden increase in the number of 
cases of E. coli 0157 fiom the Wishaw area, an 
outbreak of this infection was suspected and 
immediate control measures taken that evening. 
An Outbreak Control Team (OCT) was 
established to investigate the outbreak and 
develop and implement firther control measures. 
The outbreak continued until 20* January 1997 
causing 503 cases of which 380 occurred in 
residents of Lanarkshire, 118 in residents of the 
Forth Valley Health Board area and 5 in those 
living in the Greater Glasgow and Lothian 
Health Board areas. The total number of 
confumed cases was 279. 

A Fatal Accident Inquiry (FAI) into the deaths of 
21 persons who appeared to be connected to the 
outbreak, commenced on 20* April 1998. The 
OCT had defined 13 Lanarkshire cases whose 
death in their opinion, was related to E. coli 
0157 infection. The circumstances surrounding 
these and a firther death were reviewed at the 
FAI. The Sheriff Principal in his determination 
defined 12 deaths in Lanarkshire cases as being 
related to E. coli 0157 infection. Seven deaths 
thought to be related to E. coli 0157 infection in 
Forth Valley Health Board area residents were 
reviewed at the FAI. Five were defined in the 
determination as being related to E. coli 0157 
infection. 

The outbreak was a large-scale public health 
emergency. Work undertaken since the outbreak 
in collating data fiom all the investigation and 
control measures, has revealed that in 
Lanarkshire, 2,663 individuals were investigated 
by reason of their definite or potential 
association with the outbreak. One thousand one 
hundred and ninety eight people (1 , 198) attended 
a special clinic held at Wishaw Health Centre. 

Laboratories tested 14,507 clinical samples and 
1,454 food and environmental samples. Two 
hundred and fourteen food outlets are recorded 
as having possible links to cases. 

This report details how the outbreak was 
recognised; the immediate measures taken; the 
investigation carried out into the nature, extent 
and cause of the outbreak; the further measures 
taken to control its spread in Lanarkshire and 
how the outbreak was managed. After the OCT 
was disbanded, a number of hrther 
investigations and developments took place co- 
ordmated by a team composed of core members 
of the OCT. These were: 

1. The establishment of a special outpatient 
clinic at Wishaw Health Centre to follow-up 
those who were affected by E. coli 0157 
infection during the outbreak. 

2. The formulation of reports related to the 
E. coli 0 15 7 outbreak for legal proceedings. 

3. The conclusion of the investigation into 
the lunch held at Wishaw Old Parish 
Church on 17 November 1996, and the 
preparation of a report based on it. 

4. The llnking of all NHS databases containing 
records of those individuals involved in the 
outbreak, by the Information Services 
Division of the NHS in Scotland. 

5. The establishment of a Research Group to 
co-ordinate the application for research 
funds to filly utilise the data collected 
during the E. coli 0157 outbreak. 

6. A debriefing of the members of the 
Outbreak Control Team. 

Based on these activities and the outcome of 
the Fatal Accident Inquiry, key issues in the 
relevant fields were identified. These are 
presented in the sections on the ‘Way Ahead”. 
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1. BACKGROUND 

E. coli 0157 

The Organism 

Many strains of the bacterium Escherichia coii 
(E coii) are normal lnhabitants of the gastro- 
intestinal tract of man and animals, although 
some can cause gastro-intestinal disease. Strains 
first described in 1977, which produce toxins 
harmful to cultured Vero cells (Mcan green 
monkey kidney cells) are called Verocytotoxin- 
producing E. coii, or VTEC. These can cause 
haemorrhagic colitis in humans which usually 
presents as bloody diarrhoea. 

In 1947, a sero-typing classification scheme 
was developed, based on the identification of 
bacterial surface structures which allows 
E. coii to be divided into more than 170 
different serogroups. In each serogroup a 
number of different serotypes can be identified 
by other bacterial surface structures. 

In 1982, E. coii 0157 was found in patients 
affected in two outbreaks of bloody diarrhoea 
in the United States of America, both of which 
were associated with the consumption of 
hamburgers. Since that time there have been 
numerous reports of haemorrhagic colitis 
associated with E. coii 0157 infection in 
North America, Europe and elsewhere. 

It is now known that many E. coii serogroups 
other than E. coii 0157 are capable of producing 
Verocytotoxins and causing haemorrhagic 
colitis. Thus, although to date E. coii 0157 has 
been responsible for the largest outbreaks of 
haemorrhagic colitis, not all VTEC are 
E. coii 0157. 

Outbreaks in the United Kingdom have 
usually affected fewer than ten people and 
have been associated with the consumption of 
a variety of foods including minced beef, milk, 
yoghurt and water. Prior to the Central 
Scotland Outbreak, the largest recorded 
outbreak in the United Kmgdom was in West 
Lothan, Scotland in 1994, when more than 
100 people were affected. This outbreak was 
associated with the consumption of milk 
probably contaminated post-pasteurisation. 

Effects on Humans (clinical spectrum) 

VTEC mfections are associated with a range 
of illnesses in humans. Some infections may 
be asymptomatic but these may nevertheless 
represent a source of secondary infections. 
Where symptoms do occur, the interval 
between having been exposed to the organism 
and the onset of symptoms (incubation period) 
is between 2 and 10 days with most cases 
occurring in 3-5 days. 

The spectrum of clinical disease includes mild 
diarrhoea, haemorrhagic colitis (HC) 
presenting as bloody diarrhoea, haemolytic 
uraemic syndrome (HUS) and thrombotic 
thrombocytopaenic purpura (lTP). HC 
consists of inflammation of the large bowel, 
with severe bloody diarrhoea. HUS presents 
as a combination of anaemia, acute kidney 
failure and low platelet count, which may be 
accompanied by fever. 'ITP is characterised 
by fever with skin and central nervous system 
involvement, and results from aggregation of 
platelets in various organs. 

Cases with bloody diarrhoea have a more 
severe clinical course than cases with non- 
bloody diarrhoea and may require 
hospitalisation. Symptoms usually resolve 
within two weeks. It is possible that there may 
be a greater proportion of cases with non- 
bloody diarrhoea than are reported as the 
illness is milder and patients may not see their 
doctor or be fully investigated. 

A small proportion of those with VTEC 
infection, usually between 2% and 7%, but up 
to 30% in a recent UK report, may go on to 
develop HUS. Chldren under 5 years and to a 
lesser extent the elderly are more likely to 
progress to HUS. The incidence of HUS in 
the UK has increased over the last two 
decades, and is thought to account for at least 
70% of acute kidney failure in children. 

Typically, HUS following VTEC infection 
presents about a week after the onset of 
diarrhoea. It is characterised by kidney failure, 
anaemia and a low platelet count. Dialysis may 
be required during the acute phase. Although the 
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prognosis is generally good in children, some 
patients may develop long term complications, 
such as high blood pressure and end-stage 
kidney failure, in later life. 

l T P  is best considered as an extension of HUS 
where in addition to kidney failure, the main 
features are an extremely low platelet count 
associated with the formation of clots giving 
rise to severe neurological impairment. It may 
rarely present in the absence of preceding 
diarrhoea, affecting adults rather than children, 
and the prognosis is poor. 

Infectious Dose 

The number of organisms needed to produce 
infection (the infectious dose) appears to be 
low, and illness may occur after the ingestion 
of fewer than 100 organisms. In a large 
outbreak due to E. coli 0157 in the USA in 
1993, as few as 40 organisms may have 
produced disease, and in an outbreak in South 
Wales, only 2 organisms per 25g were isolated 
from raw beefburger meat tested in the course 
of the investigation. In addition, a report of 
laboratory-acquired infection from Europe 
also suggests the infectious dose may be small. 

Diagnosis and Treatment 

Diagnosis can be made by culturing faecal 
samples during the diarrhoea1 phase. Organisms 
may be excreted in the faeces only for a short 
period, Serological examination for antibodies 
to 0157 lipopolysaccharide provides addtional 
evidence of recent infection. 

There is no specific treatment. The diarrhoeal 
phase of the disease is self-limiting and the 
role of antibiotics in modifying the course of 
the illness, with respect to duration of 
diarrhoea and progression to HUS, or 
excretion of the organism, is not established. 
Because of the serious nature of complications 
related to E, coli 0157, it is important to 
monitor patients. 

Public health measures to control E. coli 0 15 7 
infection are broadly similar to the measures 
needed to control other gastrointestinal 
infections that spread from person-to-person, 

A 

such as that caused by Shigella sonnei 
(bacillary dysentery). 

Source and Modes of Transmission 

Farm animals, especially cattle, are considered 
to be the main reservoir of E. coli 0157, but 
the true incidence and prevalence in cattle in 
the UK are not known. There is also a lack of 
knowledge both about the epidemiology of 
E. coli 0157 infections in farm animals, and 
about husbandry and other factors which may 
affect herd infection and control. Most E. coli 
0 157 infections in animals are asymptomatic, 
although E. coli 0157 organisms have been 
isolated from gastrointestinal tracts of both 
healthy and diseased animals. 

From outbreak investigations, food appears to 
be a major vehicle of E. coli 0157 infection in 
them. A variety of foodstuffs have been 
implicated: undercooked minced beef products 
(especially beefburgers), raw cows’ milk and 
cheese, contaminated pasteurised milk and 
cooked meat products. Person-to-person 
spread occurs, probably by the direct faecal- 
oral route, and this has resulted in outbreaks in 
hospitals, child care centres, nursing homes, 
and other institutions. There have also been 
cases where direct transmission from animals 
to humans has occurred. 

E. coli 0157 Infection in Scotland and in 
Lanarkshire 

Data derived from laboratory reports from 
Lanarkshre and Scotland are shown in 
Table 1.1. 

It is evident that up to 1995, Lanarkshire had a 
lower E. coli 0157 isolation rate compared to 
the average rate for Scotland. In terms of 
geographical distribution, it is known that 
some areas of Scotland, particularly Grampian 
and the Borders, appeared to have a 
consistently higher rate of infection than the 
other areas, There is also an East to West split 
with areas such as Grampian, Tayside, Fife, 
Lothian and Borders having consistently 
higher isolation rates than areas in the West of 
the country. 
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SCOTLAND 

TABLE 1 .l 

E. Coli 0157 Laboratory Reports in Scotland and In Lanarkshire (1990-1995) 

LANARKSHIRE 

1990 

1991 

Number Rate1100,OOO population Number Rate1100,OOO population 

173 3.39 11 1.96 

202 3.96 9 1.60 

1992 

1993 

1994 

1995 

ORGANISATION OF LOCAL 
SERVICES WITH RESPONSIBILITY 
FOR FOODBORNE DISEASE 

~ 

115 2.25 10 1.78 

119 2.32 11 1.96 

242 4.73 10 1.78 

247 4.83 8 1.42 

Statutory Responsibilities 

Lanarkshire Health Board (LHB) and North 
and South Lanarkshire Councils share 
responsibility for the control of communicable 
disease in Lanarkshire. In exercising their 
respective functions, Lanarkshre Health 
Board and North and South Lanarkshire 
Councils have a statutory duty to co-operate 
with one another. 

Usually general practitioners, hospital staff or 
microbiology laboratory staff initially identify 
confirmed or suspected cases of food 
poisoning. One or more of these notifies the 
Department of Public Health. Upon 
notification a Consultant in Public Heath 
Medicine (CPHM) will either interview the 
case or request an Environmental Health 
Officer from the relevant Local Authority to 
do so. The purpose of the interview is to take 
a full history about symptoms and possible 
source of the infection. General advice is also 
given about the ways in which infection 
spreads from one person to another, and 
precautions that should be taken to prevent 
spread in the home and at work. 

A standard food-borne disease surveillance form 
is used for this purpose. Mormation from this 
questionnaire is closely scrutmised by the CsPHM 
to identify ifthere are any llnks between cases and 
a pattern to their Occurrence particularly with 
regard to time, place and person. 

5 

Responsibility for the enforcement of the food 
safety legislation rests with the Department of 
Environmental Services in North Lanarkshire 
Council and the Department of Public Protection 
Services in South Lanarkshire Council. During 
the outbreak, all food-related investigations such 
as inspection of premises (including the 
examination of their lay-out and operations), 
staff interviews and food and environmental 
sampling were co-ordinated by the Department 
of Environmental Services of North Lanarkshire 
Council. 

Lanarkshire Health Board has a statutory duty to 
designate medical officers to assist the Councils 
to carry out their statutory functions and the 
Councils are required to provide these 
Designated Medical Officers (DMOs) with 
support from their own &. In practice, the 
Chef Adrmnistrative Medical Officer (CAMO) 
and Consultants in Public Health Medicine 
(CsPHM) act as DMOs and perform their duties 
in collaboration with Environmental Health 
Officers (EHOs). Members of the Department of 
Public Health manage the epidemiological 
investigation of outbreaks and the planning of 
relevant health care measures. 

The responsibility for providing healthcare 
services (including diagnostic services) lies 
with NHS Trusts and general practitioners. 
During the outbreak three Lanarkshire NHS 
Trusts were involved: the Monklands and 
Bellshill Hospitals NHS Trust (mainly through 
its Area Infectious Disease Unit), the Law 
Hospital NHS Trust and the Lanarkshire 
Healthcare NHS Trust (particularly through 
staff based at Wishaw Health Centre). General 
practitioners throughout Lanarkshire were 
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involved but particularly those with patients in 
the Wishaw and Motherwell areas. 

The Outbreak Control Team 

When an outbreak of foodborne disease occurs, 
the Health Board through its Consultant in 
Public Health Medicine with responsibility for 
communicable disease and environmental health 
will decide whether to establish an outbreak 
control team usually after consulting colleagues 
from the relevant local authority. The Outbreak 
Control Team (OCT) is a multi-disciplinary 
group which together investigates outbreaks and 
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ensures that arrangements for the care of cases 
are in place and control measures taken as 
appropriate. 

The remit of the OCT established in Lanarkshire 
followed that detailed in the national guideline: 
‘The Investigation and Control of Outbreaks of 
Foodborne Disease in Scotland”’. 

Dr Syed Ahmed, Consultant in Public Health 
Medicine, chaired all OCT meetings. The 
membership of the OCT is shown in Appendix 1. 
The OCT was also responsible for co-ordinatmg 
the activities of the agencies involved. 
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2. RECOGNITION OF THE OUTBREAK AND IMMEDIATE MEASURES 

IDENTIFICATION 

On the morning of Friday 22nd November 
1996, the Microbiologist at Law Hospital 
identified three cases of E. coli 0157 infection 
(two provisional, one confirmed). Two other 
potential cases, one in hospital and one in the 
community had also been noted with 
appropriate symptoms. In addition, the 
brother of the confirmed case had also been 
symptomatic. 

The Microbiologist and the Clinical Nurse 
Specialist (Infection Control) interviewed 
three cases (two provisional, one potential) in 
hospital that morning. A possible link was 
identified with the consumption of meat or 
meat products supplied by a local butcher. 
Contact was made with the Area Infectious 
Diseases Unit and the Microbiologist at 
Monklands Hospital. Two potential cases 
(both from Wishaw area) had recently been 
admitted to the Unit though no 
microbiological confirmation of any cases was 
at that time available. 

At 1230 hours the Microbiologist at Law 
Hospital donned  the Department of Public 
Health at Lanarkshire Health Board. All cases 
lived in the Wishaw area. The occurrence of 
three cases of E. coli 0157 clustered in a single 
area and time period was recognised 
immediately as being sigmficant. After 
notification, Consultants in Public Health 
Medicine contacted the Area Infectious Disease 
Unit and the Microbiology Department at 
Monklands Hospital. 

Ten cases (confirmed, provisional and 
suspected) in total were identified. Cases were 
reported as suffering from diarrhoea with 
blood which was often severe in nature. The 
Department of Public Health was subsequently 
informed about 5 further possible cases with 
diarrhoea1 illness from the Wishaw area but no 
other details were available about them. 

North Lanarkshire Department of Environmental 
Services was alerted about a developing situation 
in Wishaw and advised that they may be required 
later that day. 

INITIAL INVESTIGATION 

Three public health doctors interviewed nine 
cases using the standard food-borne disease 
surveillance form. Three cases were in- 
patients at Law Hospital, five had been or 
were being admitted to Monklands Hospital 
and one was in the community. One 
Monklands patient suffered from dementia and 
could not be interviewed. Her daughter was 
interviewed at work. The main findings were 
as follows: 

of the 9 cases, 2 had attended lunch at the 
Wishaw Old Parish Church on 
17* November 1996; 

7 cases were apparently sporadic i.e. not 
linked to a specific group of people, of 
whom 6 lived in Wishaw or surrounding 
area; 

the 6 cases who lived in Wishaw area had 
consumed withm the previous 7 days 
various products purchased from John M 
Barr & Son's shop in Wishaw. 

The products identified were cooked meats 
(gammon, roast beef, tongue, corned beef, 
chopped pork, turkey), sausage rolls and 
uncooked sausages. 

The information obtained from the first 9 
interviews was discussed with the 
Microbiologist and Clinical Nurse Specialist 
(Infection Control) in a meeting at Law 
Hospital at 1615 hours. The findings were 
collated with information obtained on the 
other cases from General Practitioners. A local 
GP had information that John M Barr & Son 
had supplied some of the food served at a 
special lunch at Wishaw Old Parish Church 
where steak pie was the major item on the 
menu. It was agreed that an outbreak, most 
probably food-borne, was occurring and that 
the local authority should be involved 
urgently. It was agreed to form a full 
Outbreak Control Team that would meet the 
next day (23rd November) at Law Hospital. 
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A meeting between officers of the Department 
of Environmental Services, North Lanarkshire 
Council and the Department of Public Health 
was convened at 1800 hours, 22nd November. 
All information was reviewed and the 
following conclusions reached: 

the occurrence of 4 confirmed (3 
provisional) 6 probable and 5 possible 
cases in Lanarkshire, 14 of whom lived in 
the Wishaw area, indicated an outbreak of 
a serious nature, probably due to a 
common source; 

from knowledge and experience of E. coli 
0157 infection, possible vehicles for 
infection were identified as food, water or 
milk; 

after reviewing the findings from the 9 
interviews and other information then 
available, water and milk were considered 
possible but unlikely because of the lack 
of a common link between the cases; 

the most likely vehicle was food; 

because of the links with foods originating 
from his shop, there was a probability that 
the source of infection was John M Barr & 
Son, a butcher in Wishaw; for sporadic 
cases the foods implicated were cold 
cooked meats; for the cases associated 
with the lunch at Wishaw Old Parish 
Church, steak pie. 

This formed the preliminary hypothesis to be 
tested by further investigation. 

INITIAL CONTROL MEASURES 

At 1800 hours on 22nd November no 
confirmatory microbiological evidence linking 
the cases with food supplied by John M Barr 
& Son was available. However in view of the 
serious nature of the infection, the officers 
present agreed that there was sufficient 
evidence to take action to remove the types of 
foods suspected as being the vehicles of the 
infection, from the food chain. It was 
therefore necessary to contact the owner of the 
shop urgently, particularly as his premises 
might open for business from the early hours 

of the following morning (Saturday 
23rd November). 

The owner’s address was traced through the 
Police and after visiting the site of the shop the 
owner, Mr John Barr, was visited by officers of 
the Council and the Health Board at his home in 
Overtown when he returned at 2100 hours with 
his wife. The officers present conveyed to h m  
the findings from the initial investigation (i.e. at 
that time, 8 of the 15 cases had a link to his 
shop), and the seriousness of the situation 
particularly with regard to the illness caused by 
E. col? 0157 mfection. After hearing this, Mr 
Barr agreed to the voluntary removal from sale 
and distribution of all cold cooked meats and 
steak pie. He asked if he could continue to sell 
products such as non-meat sandwiches, sausage 
rolls and bridies from his baker’s shop next door 
to the butchers. After some discussion, this was 
agreed on the understanding that all such 
products would be made from fresh supplies of 
butcher meat and baked in the bakery next day 
which he advised was a separate operation. In 
these circumstances cross contamination would 
be avoided. 

Because there was no compelling evidence 
linking raw meat purchased from John M Barr 
& Son’s shop to cases, it was not considered 
necessary to seek his agreement to remove raw 
meat and raw meat products from sale. 

It is known that a proportion of raw meat and 
raw meat products (e.g. hamburgers) in all 
retail premises is highly likely to carry E. coli 
0157. If the meat is cooked properly and if 
food hygiene at home is satisfactory, there is 
no risk to the consumer. 

Mr Barr advised the officers that he had returned 
from holiday that week and was therefore not 
aware of any illness among his staff. He also 
advised that the business supplied only caterers 
on a daily basis. 

Given this apparent full co-operation, the officers 
of the Department of Environmental Services 
felt that there was no need to take any further 
formal statutory action that night. It was 
therefore agreed with Mr John Barr that the 
Department of Environmental Services would 
visit the shop the next morning at 0700 hours 
(231d November) when it opened, to commence 
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its investigations and take environmental swab 
samples and food specimens. 

While the officers were at the meeting with 
Mr Barr, other officers of the Department of 
Public Health took action to inform the 
following about the occurrence of an outbreak 
of E. coli 0157 in Wishaw: 

0 GP's in the Wishaw and Motherwell area 
(calls to local practices were transferred to 
deputising services) 

0 Scottish Office Department of Health; 

Scottish Centre for Infection and 
Environmental Health. 

At the same time, other officers of the 
Department of Environmental Services 
prepared for: 

0 the food investigation the next morning 
and 

the eventuality, should the proprietor of 
the shop not be co-operative, for the 
service of an Emergency Prohibition 
Notice. 

CONCLUSION 

Within a few hours of its recognition, control 
measures had been put in place to prevent 
further transmission. Speed of action was 
essential. Table 2.1 details the timetable of 
events. 

The effectiveness of the initial control 
measures is discussed in the section on control 
measures. 

TABLE 2.1 

Recognition of the Outbreak and Initial Investigation and Control Measures 

0930 - 1040 hours 

1040 -1230 hours 

1230 hours 

1230- 1330 hours 

1616 -1730 hours 

1 m o o  -1900 hours 

1900 - 2030 hours 

2100 - 21.60 hours 

Timetable of events on Friday 22"d November 1996 

Senior Microbiologist at Law Hospital confirms case of bloody diarrhoea in community, as 
E. coli 0157 positive and identifies two other cases whose specimens are provisionally positive 
for the organism (one in hospital, one in Community). Histories obtained from GPs. 
Microbiologist and Specialist Nurse (Infection Control) at Law Hospital interview two cases in 
hospital and one other patient with bloody diarrhoea identified on the ward. Wishaw link noted. 
Contact with the Microbiologist and the Consultant Physician, Area Infectious Diseases Unit, 
Monklands Hospital. The latter indicated that two cases with appropriate symptoms had recently 
been admitted from Wishaw. 
Microbiologist at Law Hospital notifies Consultant in Public Health Medicine, Lanarkshire Health 
Board. 
Consultant in Public Health Medicine and two other public health doctors contact Wishaw GPs; 
discuss situation with Area Infectious Diseases Unit; trace community case and daughter of 
elderly patient in Monklands. Ten cases identified with further 5 possible (no details available). 
The Microbiologist at Law Hospital contacts the general practices in Wishaw. 
Three public health doctors interview 9 cases or their relatives at Monklands and Law Hospitals, 
at home and at work. Department of Environmental Services, North Lanarkshire Council alerted. 
Meeting at Law Hospital of Microbiologist, Specialist Nurse (Infection Control) and public health 
doctors. Collation of all information. Confirmation of outbreak of E. coli 01 57 infection in 
Wishaw. Possible link with John M. Barr and Son established. Department of Environmental 
Services updated and urgent meeting requested. Full Outbreak Control Team to be organised 
fnr next rlav 

I Meeting at Health Board of public health doctors and officers of Department of Environmental 
Services. Agreement to contact Mr John Barr urgently and to seek in first instance, voluntary 
withdrawal c? foods suspected as vehicles of infection. 
Mr John Ban's address traced by police on request by Department of Environmental Services. 
Public health doctors alert local GPs, Scottish Office, SClEH and Monklands Hospital. Contact 
made with Wishaw Old Parish Church. 
Meeting with Mr John Barr - agreement obtained to voluntary withdrawal of suspected vehicles of 

9 
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Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November 7996 to January 7997) 

3. INVESTIGATION OF THE OUTBREAK 

3.1 INTRODUCTION 

The full OCT met for the first time on 23'd 
November 1996 and agreed that further 
detailed investigations into the cause and 
extent of the outbreak should take place. The 
approach to the investigation was based on 
that outlined in the Scottish Office guidance 
on the investigation and control of foodborne 
disease outbreaks in Scotland'. The basic aims 
of the investigation were: 

to determine the extent, nature and cause 
of the outbreak; 

to apply the results to help prevent further 
spread of the infection and to inform the 
public about the outbreak; 

to determine if relevant legislation had 
been contravened; 

to ensure information was available to 
satisfy the different agencies' public 
accountability requirements. 

Three main avenues of investigation were 
pursued: 

11 

* epidemiological: the study of the 
distribution and determinants of the 
disease in confirmed and suspected cases; 

* food: the study of food preparation and 
distribution, possible routes of contamination 
and contravention of food safety standards 
and legislation; 

* microbiological: the study of the presence 
of E. coli 0157 in human, food and 
environmental samples. 

In addition, because of their public health and 
legal importance, the OCT co-ordinated 
specific investigations into the special lunch 
held at Wishaw Old Parish Church on 
17* November and the birthday party held at 
the Cascade Public House on 23rd November 
1996. 

The main components of these linked 
investigations are summarised in Figure 3.1. 
The following sections detail the aims and 
objectives, methods, results and conclusions 
from some of these investigations. 
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3.2 EPIDEMIOLOGICAL 
INVESTIGATION 

INTRODUCTION 

Epidemiology is: “the study of the 
distribution and determinants of disease 
frequency and the application of this study 
to control health problems”. It attempts to 
define causal and preventive factors for a 
disease by systematically investigating 
different populations or subgroups of 
individuals within a population in different 
places or at different times. 

Key to the epidemiological investigation is the 
testing of a hypothesis about the cause of a 
disease in identified cases. This involves 
considering if there is an association between a 
particular exposure e.g. to contaminated food 
from a specific source, and a disease. A causal 
association is one in which a change in the 
frequency or quality of an exposure or 
characteristic results in a corresponding 
change in the frequency of the disease or 
outcome of interest. 

The hypothesis as to the cause of E. coli 0157 
infection in the first recognised cases is 
detailed in Section 2. At the first OCT 
meeting it was decided to carry out two 
analytical epidemiological studies to test that 
hypothesis : 

a case control study of sporadic cases; 

a cohort study of those who had attended 
the special lunch at Wishaw Old Parish 
Church on 17* November. 

As further information became available, it was 
apparent that the exposure to the specific types 
of food thought to be contaminated with E. coli 
0157 (the vehicles of mfection) was i$r wider 
than had initially been thought. The 
epidemiological investigation had therefore to be 
modified and re-modified in the light of new 
details being provided about the lstribution of 
John M Ban and Son’s products. As a result the 
population defined as being at risk of exposure 
grew and many people were re-interviewed at 
least once, often more frequently. It is estimated 
that over 2,000 epidemiological interviews were 
canied out. Processing, checking, analysing and 

presenting this mformation and collating it with 
other types of data (especially microbiological) 
became a huge task that continued after the 
outbreak was over. 

Details on how this process was managed are 
provided in Section 5. l h s  section presents 
the epidemiological investigation’s : 

aims and objectives 
methods 

0 results 
conclusions 

AIMS AND OBJECTIVES 

The aims of the epidemiological investigation 
were to: 

test the inrtial hypothesis that food from John 
M Ban and Son was the source of the outbreak 
through M e r  epidemiological (descriptwe 
and analyhc) and other investi@ons; 

draw conclusions from the epidemiological 
investigation; 

collate these with the findings from other 
investigations to validate the conclusions 
dram fiom the epidemiological investigation 
and based on these, taking further action to 
control the outbreak. 

These aims were to be achieved by carrying 
out the following: 

- defining the clinical symptoms and 
laboratory results which would indicate a 
patient was a case of infection; 

- identifying the population at risk and sub- 
groups witlun this; 

- defining how patients had been and were 
likely to have been exposed to the infection; 

- developing a questionnaire, based on the 
above, to interview patients who were 
suspected of being infected; 

- interviewing patients suspected of or 
confirmed as having E. coli 0 157 mfection; 
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- creating and updating an epidemiological 
database to archive and collate the results 
fiom the interviews and from other 
investigations, particularly microbiological; 

- carrying out statistical analysis of the 
results. 

METHODS 

Case definition 

From the start of the outbreak, cases were 
defined as confirmed, probable or possible based 
on their symptoms and their microbiological 
results. In accordance with convention, the 
definition of a person as a case was not based on 
how he or she might have been exposed to 
E. coli 0157. 

The OCT amended the definition of 
confirmed, probable and possible cases during 

the outbreak as more evidence as to the nature 
of the disease was gathered. Discussions were 
held with representatives from Forth Valley 
Health Board and the Scottish Centre for 
Infection and Environmental Health. The final 
case definition is presented in Table .3,1 

Population at risk 

Initially, the population at risk was identified 
as being primarily Wishaw residents. 
However, as more information became 
available from the investigation, this was 
extended to include customers of retail and 
other outlets outwith Wishaw supplied either 
directly by the suspected source, John M Barr 
& Son or by outlets which had been supplied 
by that Company. The delay in obtaining a 
full list of the outlets supplied by John M Barr 
& Son meant that for 12 days the exact size of 
the population at risk was not known. 

TABLE 3.1 

Central Scotland Outbreak: E. coli 0157 Case Definition 

Asymptomatic or no history Confirmed possible not case 

gastro-intestinal symptoms but no bloody 
diarrhoea or evidence of thrombotic 

micro-angiopathy 
e.g. HUS 

Confirmed possible not case 

bloody diarrhoea andlor evidence of 
thrombotic micro-angiopathy e.g. 

Haemolytic Uraemic Syndrome 
Confkmed probable possible 

14 
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In addition, specific groups at greater risk of 
infection because of their likely exposure to 
suspected food were identified. These were 
mainly those attending functions at which food 
had been supplied by the suspected source 
(termed “cohorts”). Eight of these were 
investigated and cases were found to be 
associated with the following: 

- those attending the lunch held at Wishaw 
Old Parish Church on 1 7 ~  November 1996; 

- those attending the private birthday party 
held at the Cascade public house on 231d 
November 1996. 

Those working in John M Barr & Son were 
also considered to be at higher risk. 

Persons suspected as being infected with 
E. coli 0157 were identified by: 

their General Practitioners (particularly 
through referral to the special clinic 
established at Wishaw Health Centre 
during the outbreak); 

Hospital staff; 

0 Environmental Health Officers. 

Exposures to Infection 

The evidence from the initial investigation 
suggested that the main exposure in cases was 
through eating suspected contaminated foods 
purchased from or supplied by John M Barr & 
Son. A further exposure could be through 
close contact with an infected person: person- 
to-person spread with the person affected 
becoming a secondary case. 

However as the investigation advanced it 
became clear that people could also be 
exposed through eating contaminated food 
from outlets supplied by John M Barr & Son. 

Epidemiological questionnaire 

Based on the initial findmgs from the interviews 
of the fist nine cases using the general food- 
borne surveillance form, two questionnaires 
were developed by the Department of Public 

15 

Health in conjunction with the Scottish Centre 
for Infection and Environmental Health: 

- an epidemiological questionnaire for the 
case controlled study 

- a cohort questionnaire for all those 
attending the Church Lunch as part of an 
analytical study. 

Initially, a case control study was commenced in 
which the findings from the interviews with 
cases were to be compared to those from 
unaffected persons matched for age, sex and 
place of residence (controls). However this was 
not pursued because of the inevitability of bias in 
the investigation due to the widespread 
knowledge of John M Ban & Son as the 
suspected source. For public health reasons it 
was decided to publicise details of the suspected 
source on 23‘d November 1996 and this was 
given priority over strict epidemiological 
considerations. On 26” November 1996, the 
Consultant Epidemiologist at the Scottish Centre 
for Infection and Environmental Health (SCIEK) 
advised that the case control study be 
discontinued and as much detailed data as 
possible from the case interviews be obtained. 
Because the descriptive epidemiology at that 
time was overwhelmingly pointing to John M. 
Barr & Son as the llkely source of infection, the 
urgent question was whether there were 
additional sources. A case control study would 
be unable to determine this. 

As more information became available on the 
extent of possible exposure to contaminated 
food, two fbrther versions of the epidemiological 
questionnaires were developed: 

0 an amended questionnaire for interviewing 
Wishaw residents; 

0 a questionnaire for interviewing non- 
Wishaw residents: the basic food 
surveillance questionnaire with additional 
questions. 

Subsequently, when the full extent of the 
potential distribution of contaminated food 
was known, a final questionnaire was 
developed for all suspected cases irrespective 
of their area of residence. 
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The questionnaires were composed of three 
sections: 

- patient details 
- clinical details 
- exposure history, 

Appendix 2 details the epidemiological 
definitions used in the outbreak. 

When the Department of Public Health 
became aware of the private birthday party 
held at the Cascade public house, a further 
questionnaire was developed for an analytical 
study of this cohort. 

Epidemiological interviews 

Interviews were carried out by: 

- Public Health doctors and nurses; 

- Infection Control Nurses in Lanarkshire 
Hospitals and the Wishaw Clinic; 

- Environmental Health Officers. 

For the cases and suspected cases who were 
interviewed more than once, if a final version 
of the questionnaire had not been completed at 
interview, information recorded on their 
previous questionnaire(s) was transcribed fiom 
them to a final version by Public Health 
doctors. 

Many patients received follow-up interviews if 
initially they were not found to have a likely 
exposure to contaminated food, or to an 
infected person, or if certain additional details 
were required because of the circumstances 
surrounding their likely exposure. 

Environmental Health Officers interviewed 
637 persons and completed 1,337 interviews. 
The other interviewers completed an estimated 
1,500 questionnaires of different types. 

Epidemiological database 

Questionnaires were returned to the Public 
Health Department (see Figure 3.2) and 
patients were categorised as confirmed, 
probable or possible cases. The data fiom the 
interviews were entered onto a database 

created and managed by the Information 
Services Unit of the Health Board. Quality 
checks were carried out on a daily basis. The 
Information Services Division of the Scottish 
Health Service and the Information Service 
Unit of Lanarkshire Health Board carried out 
further quality assurance work after the 
outbreak was over. 

Data were coded according to categories 
developed during the outbreak (see 
Appendix2). A summary of the details on 
every case was produced. This formed the 
epidemiological register. After the outbreak, 
senior public health doctors reviewed all 
questionnaires. Where responses to the same 
question differed in different interviews, a 
judgement based on set criteria was made as to 
the response most likely to be accurate and 
this was recorded on a data summary sheet and 
entered into the epidemiological database. 
Similarly, when a case had more than one 
possible exposure e.g. to an implicated product 
or to another case, a judgement was made, 
based on the likely incubation period, as to 
which exposure was more likely. 

For analysis cases were sub-divided into case 
categories based on a combination of outbreak 
category and exposure type (see Table 3.2). 
Where cases fell into more than one exposure 
type or outbreak category, a decision was 
made as to which was the more likely based 
primarily on the relationship of the dates of 
exposures to the date of onset. 

Statistical analysis 

Data for all cases and those corresponding to 
each case category were received. Basic 
descriptive statistics on the distribution by 
person, place and time were formulated (using 
the Statistical Package for the Social 
Sciences). Probability testing was carried out 
on the two analytical studies undertaken on the 
Church Lunch and Cascade Party cohorts 
(using EPI INFO 6). 
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DAILY DATA FLOW AND QUALJTY CHECKS 

Local and Glasgow Monklands/Law Hospital Monklands/Law Hospitals 
Hospitals Laboratories Wishaw Health Centre - Environmental Health Dept 

ADMISSIONS 
DISCHARGES MICROBIOLOGY TRANSFERS IN/OUT RESULTS FOOD HISTORIES 

DEATHS 

Epidemiologcal register and 
Wishaw clinic records checked for 

current information status 

Register checked 
for current 
information status 

Outbreak and microbiology 
categories assigned 

case criteria “Non case” histories filed for hture 
reference met 

I 

Required amendments and new information passed to 
Information Services Unit 

Database amended by Information Services Unit 
Updated register and statistical summary provided daily 

- 
All amendments made to repter  checked druly by 

Senior Nursing Adviser - Infection Control 

Environmental Health 
Transcription Department notified of 

cases still to be interviewed 

Food histories fiom cases 
passed on for further analysis identified 
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Not known 
Asymptomatic 
Mild symptoms 
Severe symptoms 
Total 

Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November i996 to January i997) 

0 0 39 39 
21 nla 10 31 
58 nla 19 77 

123 48 62 233 
202 48 130 380 

TABLE 3.2 

Categories of case for epidemiological analysis 

RESULTS 

Information on the characteristics of all 
Lanarkshre cases affected by the outbreak is 
presented, followed by an analysis according 
to case category. 

All cases 

The total number of cases was 380 of whom 202 
were confirmed. Most cases (61%) were female. 
The excess of female cases was particularly 
marked for confirmed cases where the female: 
male ratio was 2.1 : 1 and in those aged 75 years 
and over, 3.4:l. One hundred and thirty-six 
cases (36%) were aged 65 years and over, 58 
(15%) less than 15 years. The age distribution of 
cases is shown in Figure 3.3. 

Table 3.3 shows the distribution of cases by case 
definition. Of the 380 cases, 233 (61%) gave a 
history of having suffered from severe 
symptoms. Of these 123 (53%) were confirmed. 
Thirty-nine percent of confirmed cases did not 
have severe symptoms. All asymptomatic cases 
came from specific cohorts. 

~ 

TABLE 3.3 

All Cases Distribution by Case Definition 

Figure 3.4 shows that 9 1 % of confirmed cases 
(76% of all cases) were found to have 
evidence of having eaten foods originating 
from John M Barr & Son or from an outlet 
supplied by the Company directly or 
indirectly. In terms of those who are primary 
cases (i.e. excluding secondaries), 97% 
(1831189) of confirmed cases had evidence of 
a link to John M Barr & Son. A further 6% 
(12/202) of all confirmed cases (probable 
secondary cases) were most likely infected 
through contact with cases who had evidence 
of eating foods originating from John M Barr 
& Son or from an outlet supplied by him 
directly or indirectly. 

Figure 3.5 shows the dates of onsets of 
symptoms in cases (epidemic curve). The date 
of onset of the first confirmed cases was 15* 
November; the last, 15' December. The first 
case with symptoms had a date of onset on 9 
November. However this possible case had a 
further bout of diarrhoea after this date and 
there is a possibility that the E. coli 0157 
infection commenced later. 

18 
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FIGURE 3.4 

Lanarkshire confirmed cases 
Distribution Isy c a ~ e  category 

43 

1017 

case category 

OBarr shop 

83 Church 

Staff 

a CaSGada 

Barr: assoaated outlets 

3 Na evidence of Imk with Barr 

B PrrrbabIe secondary 

The incubation period in confirmed primary 
cases was estimated by reviewing the intervals 
between consuming an implicated product and 
the onset of symptoms. The range of intervals 
was 0 to 15 days (median 4 days) in all such 
cases. In the Cascade and Church Lunch cases 
where the link to a foodborne exposure was 
more definite, the range was 1 to 10 days, with 
the median being 3 days. 

Sixty per cent (226/380) of all Lanarkshre 
cases and 70% (142/202) of all confirmed 
cases lived in Wishaw and Newmains. The 
number of cases per thousand Wishaw 
residents was 4.2. It varied from 10.3 per 
1000 in women aged over 65 years to 1.5 per 
1000 in males aged less than 5 years old. 
Rates were higher in women and the elderly. 

Cases with evidence of infection from having 
eaten foods purchased directly from John M 
Barr and Son’s shop, Wishaw - “Barr Shop 
cases” 

There were 150 cases, 107 of whom were 
confirmed. 80% (85/107) of confirmed Ban 
Shop cases were from Wishaw and Newmains. 

Figure 3.6 provides a graph of the dates of 
onset of symptoms in cases. The five cases 

20 

with dates of onset after 30* November, have 
probable incubation periods for the disease 
ranging from 8 to 15 days 

Figure 3.7 shows that the earliest date of 
purchase of a food from John M Barr & Son 
which is implicated in a case, is 4* November. 
Because this date is separated by 7 days from 
the ned, firther details were obtained. The 
case’s father has stated in a hrther interview 
that the date of purchase of implicated foods 
was 16* November. It would appear that the 
first conclusive evidence of food bought from 
John Barr & Son’s shop and suspected as 
having been the cause of infection in a case, 
was 11* November; the last was on 23rd 
November. 

The foods purchased from John M Barr & 
Son’s shop and eaten by the 150 cases, were 
divided into food types and the specific 
products. There were 307 instances recorded of 
when these foods were eaten (“consumptions”). 
The most common implicated food type is cold 
cooked meats (6 1 %), followed by meat pies and 
bridies (18%). The latter products were eaten 
cold in 3 3 % of consumptions . 

Because many cases ate more than one food 
type from the shop and may have bought these 
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Probable Possible Total 

more than once, further analysis was 
undertaken to identify those who ate only one 
type of food from the shop which had been 
bought on a single occasion. The purpose of 
this analysis was to ascertain if any specific 
food type was particularly responsible for the 
infection. Table 3.4 provides details of the 
number of cases who only bought one or more 
products of a single food type on one occasion 
from John M Barr & Son’s shop at Wishaw. 
The most common implicated food type was 
cold cooked meat. 

Cooked meat (cold or reheated) 
Meat pies and bridies (cold or reheated) 
Raw meat and raw meat products 
Other food 

Total 

Further analysis was undertaken to identify 
which specific cooked meat product was the 
main one implicated in infecting Barr Shop 
cases. Of the 41 cases who purchased 
products in the food type: cold cooked meats, 
31 only bought a single product. Table 3.5 
provides details of these specific cold meats. 
Roast beef features as the most purchased 
single product. 

32 4 5 41 
0 0 2 2 
2 0 1 3 
0 1 0 1 

34 b a 47 

TABLE 3.4 

Confirmed 

Cases with Sole Purchase from John M Barr & Son’s, Wishaw Shop, of a Single Food Type 
(One or More Products within that Type) No other purchases made at any other outlets 

Probable Possible Total 

Cold cooked meat (unspecified) 
Gammon 
Roast beef 
Cooked ham 
Corned beef 
Cooked turkey 
Other cold cooked meat 

Total 

5 0 1 6 
1 0 2 3 

1 1  1 1 13 
2 1 1 4 
1 0 0 1 
1 0 0 1 
2 1 0 3 

23 3 6 31 

TABLE 3.5 

Cases with Sole Purchase from John M Barr & Son’s, Wishaw Shop, 
of a Single Cold Cooked Meat Product on One Occasion. 
No other purchases made at any other outlets 

21 
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Cases in employees of John M Barr & Son - 
“Barr staff cases” 

As part of the food investigation all employees 
of the company were requested to provide 
stool specimens. All who were working in the 
premises in the weeks prior to the outbreak 
agreed to the request. A blood sample for 
serological examination was taken from each. 
Twenty of the 39 employees were found to 
have evidence of infection i.e. either E. coli 
0157 (outbreak strain) isolated from a stool 
specimen andor a positive serological result. 
Ten were confirmed cases. Eighteen of the 32 
staff working in the bakery and butchery 
sections of the enterprise were found to have 
evidence of infection and two of the 7 staff 
working in the other areas had evidence of 
infection. 

Three of the 20 cases had symptoms (2 
confirmed, one possible). Because the date of 
onset of symptoms in the possible case began 
on 9* November, before the first conclusive 
date of purchase of suspected contaminated 
products from John M Barr & Son, the 
person’s details were checked further. In the 
subsequent interview the case gave a history of 
a further bout of diarrhoea beginning on 
1 8* November. The person involved worked 
in the bakery in the front shop. The 20 cases 
had all eaten foods supplied by John M Barr & 
Son on a regular basis. 

Cases with evidence of having been infected 
from having eaten foods purchased from 
retail or other outlets supplied with cold or 
cooked meat products from John M Barr & 
Son either directly by John M Barr & Son 
or via another outlet - “ Barr associated 
cases” 

Forty-eight cases (26 confirmed) were linked 
with outlets supplied directly or indirectly by 
John M Barr & Son. During the investigation 
88 outlets were identified as having been 
supplied directly or indirectly by the 
Company, Twenty outlets in Lanarkshire had 
linked cases. 88% (42/48) of the Barr 
associated, Lanarkshre cases lived outwith the 
Wishaw area. In addition, there is evidence of 
linked cases in Forth Valley, Greater Glasgow 
and Lothian Health Board areas. Two of the 
outlets (both butchers) were associated with 
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58% (15/26) of the confirmed Barr Associated 
cases. 

The onset of symptoms of the first confirmed 
case was 18* November. The last case was on 
ll*December. Of the 48 Barr associated 
cases in Lanarkshire: 

25 purchased and ate the products 
implicated as the likely cause of their 
infection before the 23rd November 1996; 

23 ate the products after the 23‘d 
November, of whom 18 had bought them 
after the 23fd November. 

The first date of purchase by a confirmed case 
was 15* November. Analysis of the range of 
foods purchased from the outlets and eaten by 
the linked cases shows that as with the foods 
purchased directly from John M Barr & Son, 
the most common implicated food type is cold 
cooked meat (64% of consumptions), followed 
by meat pies and bridies (21%). 15 cases (5 
confirmed) purchased only one food type on a 
single occasion from an outlet supplied by 
John M Barr & Son of whom 10 (4 confirmed) 
purchased cold cooked meats. 

Of the 48 cases who were linked directly or 
indirectly to outlets supplied by John M Barr 
and Son, 27 cases (56%), 15 confirmed, did 
not eat the foods supplied by John M Barr and 
Son but other products mainly cold cooked 
meats (see Table 3.6). It is assumed that the 
most likely vehicles of their infection were 
foods cross contaminated by those supplied by 
John M Ban & Son in the outlet. 

Cases who attended the special lunch held 
at Wishaw Old Parish Church on Sunday 
17‘h November - “Church cases” 

Wishaw Old Parish Church held a special 
lunch for those members of the parish who 
were old and frail. Seventy-four elderly 
parishioners were invited and another 13 
Church members helped with preparing andor 
serving the lunch. The lunch was served after 
the service on the Sunday morning. Pre- 
cooked beef stew and portions of puff pastry 
were ordered from John M Barr & Son and 
delivered on Saturday 16* November 1996. 
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CONFIRMED EVIDENCE OF PROBABLE 
VEHICLE OF INFECTION BEING: 

TABLE 3.6 

PROBABLE POSSIBLE TOTAL 

Barr associated cases 
Evidence of probable cross contamination in foods implicated as probable vehicles of infection 

Probably cross contaminated in outlet 

Supplied directly by John M Barr and Son 

TOTAL 

Either of above 

15 5 7 27 

8 0 4 12 

3 2 4 9 
26 7 16 48 

A special investigation into the Church lunch 
was carried out (see Section 3.5). There were 
45 cases of E. coli 0157 infection among 
those attending (29 confirmed). The attack 
rate was 51%. Seventeen cases (19%) of 
attenders) were admitted to hospital. Eight 
cases died (9% of attenders). 

The first date of onset of symptoms in the 
cases was 15* November, prior to the Church 
lunch. The case provided different onset dates 
in epidemiological interviews, 19* November 
also being given. In view of this disagreement, 
a further telephone interview was carried out 
on 27* March 1997. The case was very clear 
in stating that the date of onset was 19’ 
November 1996. Of the 36 cases with 
symptoms, 32 had dates of onset of symptoms 
between 2 and 5 days after the Church Lunch. 

Cases who attended the private birthday 
party held at the Cascade public house on 
Saturday 23rd November - “Cascade cases” 

The birthday party was organised by a family 
for their daughter. Cold cooked meats were 
purchased from John M Barr & Son and 
served either in sandwiches or in bridge rolls 
or alone as slices at the party. The meats were 
purchased on 23rd November 1996. A special 
investigation into the Cascade Birthday Party 
was carried out (see Section 3.6). 

One hundred and twenty nine persons were at 
the party either as members of the family 
holding the party, their guests, gatecrashers or 
working in the public house. There were 25 
cases (12 confirmed) of whom 11 were 
asymptomatic. There were no deaths. The 
attack rate was 19%. 

Cases with evidence of having been 
infected through person-to-person contact 
- “Probable Secondary cases” 

Twenty-one cases (13 confirmed) were defined 
as being secondary through contact during their 
incubation period with a case or suspected case. 
Seven of the 13 had also eaten foods purchased 
from John M Barr & Son or an outlet supplied 
by John M Ban & Son but were defined as 
secondary because their date of onset of 
symptoms accorded more with an incubation 
period following person-to-person rather than 
food-borne exposure. 

The distribution of secondary cases by the type 
of contact with a known or suspected case is 
given in Table 3.7. The main type of secondary 
transmission was household. Household 
contacts are presumed to have been infected by 
either person to person or secondary foodbome 
transmission. Four of the 10 confirmed cases 
most probably infected by this route, were from 
the one extended family. 

Cases with no evidence of a link with John 
M Barr & Son or of having been infected 
through person-to-person contact - “Non- 
Barr cases” 

There were two types of cases: 

0 those who were interviewed and no 
evidence of an association with John M 
Barr & Son identified, of whom there were 
32 (6 confirmed); 

those who were not interviewed and 
therefore had no evidence of a link, of 
whom there are 3 9. 
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15-64 years 

65-74 years 

75+ years 

TABLE 3.7 

~~ 

9 (7) 0 1 (0) 6 (3) 

1 (0) 0 0 0 

0 0 0 0 

Cases of E. coli 0157 infection - secondary transmission 
by type of contact with known case 

Nineteen per cent (71/380) of all cases but only 3% 
(6402) of confirmed cases had no evidence of a 
link with John M Ban & Son. Of these cases, the 
majonty 55% (39/71) were not interviewed as they 
had only mild diarrhm and evidence of their 
i n f d o n  from serological testing uas not available 
until February 1997. n e r e  were no confirmed or 
probable cases in this &r group. 

Eleven per cent of the non-Barr cases lived in 
Wishaw and Newmains. Only 1 of the 6 
confirmed lived in the area. 

The inability to link all cases to a source occurs in 
all epidemiological studes. The possible sources 
of infection in these 6 cases were as follows: 

0 contact with an undetected, symptomatic or 
asymptomatic case who was excreting the 
organism and who may have been linked to 
John M Barr & Son directly or indrectly; 

0 inability by the case to recall fully where 
foods have been purchased; 

0 purchase of food fiom an outlet whrch was not 
identified as having been supplied by John M 
Barr & Son due to the complexity of the food 
chain e.g. retailers supplying wholesalers who 
in tum supplied other wholesalers who then 
supplied a range of retailers. 

Cases who died of causes thought to have 
been due to E. coli 0157 

There were 13 deaths, 8 female and 5 male 
defined by the OCT as having been associated 
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with the outbreak. All of the deaths were in 
those aged over 65 years old. Six of the deaths 
occurred in those aged less than 75 years.. Eight 
cases resided in Wishaw, three in adjacent small 
towns and two outside of the area, one each in 
East Kilbride and New Stevenson. The earliest 
date of onset in a case who died is 19" 
November, the last 8~ December. 

Two of the deaths (both confirmed) ate products 
purchased directly from John M Barr and Son's 
shop in Wishaw. One case may have been a 
s e c o n w  case. Eight (6 confirmed) attended 
the Church lunch. One death ate products from 
an outlet supplied directly by John M Ban and 
Son. Two (one confirmed) had no definite link 
with John M Barr and Son. 

Six cases &d not attend the Church Lunch. 
The probable vehicles of infection in these 
cases are: 

0 cold cooked meats in four cases 

0 pastry products containing meats: in one 
case who may alternatively have been a 
secondary case. 
probable vehicle of infection unknown in 
one case. 

0 

The finding of cold cooked meats as the main 
vehicle of infection in deaths, other than those 
attending the Church Lunch, is in keeping with 
the results of the main epidemiological 
investigation. 
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CONCLUSIONS DRAWN FROM THE 
EPIDEMIOLOGICAL INVESTIGATION 

1. The source of the outbreak of E. coli 
0157 infection in Lanarkshire residents 
was John M Barr and Son. 

The results from the firther epidemiological 
investigations support the initial hypothesis 
that the source of the food was John M Barr 
& Son, Wishaw for the following reasons: 

a) 97% (183/189) of confirmed primary 
cases had evidence of having eaten 
food purchased from or supplied by 
John M Ban & Son or by one of the 
outlets supplied by John M Barr & 
Son directly or indirectly; 

b) the pattern of onset of illness in the 
relevant cases occurred after the pattern 
of consumption of foods purchased 
from John M Barr & Son’s shop in 
Wishaw and from outlets supplied by 
John M Barr & Son directly or 
indirectly; 

c) the shape of the epidemic curve of 
dates of onset in Barr shop cases 
correlates with the withdrawal from 
sale of the implicated foods from the 
shop on 23‘d November 1996. This 
was unlikely to have occurred if the 
vehicle of E. coli 0157 infection had 
not been removed; 

d) a significant proportion of John M 
Barr & Son staff (20 out of 39) were 
found to be cases. All cases regularly 
ate foods from the shop; 

e) 26 confirmed cases of E. coli 0157 
infection in Lanarkshire were found to 
have a link with outlets supplied by 
John M Barr & Son directly or 
indirectly. These cases were distributed 
throughout Lanarkshire and the majority 
outwith Wishaw. The only common 
link these cases had, was having eaten 
food purchased from outlets supplied 
by John M Barr & Son. The only 
plausible explanation, therefore, for the 
occurrence of this relatively rare 
infection in Lanarkshire on such a scale 

was their association with John M Ban 
& Son; 

f )  the pattern of dates of onset of illness 
in the confirmed cases who attended 
the Church lunch is in accord with the 
source of their infection having been 
food consumed at the lunch, a major 
component of whch was steak pie 
supplied by John M Barr & Son; 

g) the pattern of dates of onset of illness 
in the confirmed cases who attended 
the party at the Cascade public house 
is in accord with the source of their 
infection having been food consumed 
at the party, a major component of 
which was cooked meat supplied by 
John M Barr & Son; 

h) the number of primary cases of E. coli 
0157 decreased sharply after measures 
were taken to withdraw food suspected 
of being contaminated from the food 
c h n  (i.e. the Barr shop/Barr associated 
outlets). 

2. Cold cooked meats originating from 
John M Barr and Son, Wishaw were the 
major vehicles of infection 

Cold cooked meats were the major 
vehicles of infection. The foods eaten by 
cases and purchased directly from John M 
Barr & Son’s shop in Wishaw were 
mainly cold cooked meats. The evidence 
from the epidemiological study of the 
Birthday party at the Cascade Public 
House, indicates that cold cooked meats 
were the vehicles of infection in cases. 

These findings are in keeping with: 

the original hypothesis; 

findings from other outbreaks; 

the knowledge that cold cooked meat 
can be contaminated with E. coli 0 157 
through inadequate food hygiene 
especially cross contamination from 
raw meat; 

contaminated foods eaten cold are 
more likely to cause food poisoning. 
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3. Pastry products containing meat 
(including the steak pie supplied to the 
Church Lunch) purchased from John 
M Barr and Sons or outlets supplied 
with the company’s products, were 
vehicles of infection. 

The steak pie served at the Church 
Lunch, was composed of stew and 
separate portions of pastry. Although 
the investigation into the Church Lunch 
(see Section 3.5) did not identify the 
specific vehicle of infection, the 
epidemiological (and microbiological) 
investigation supports either both or one 
of the components of steak pie, as being 
the most likely vehicles of infection. 

After cold cooked meats, the most 
common foods eaten by cases and 
purchased directly from John M. Barr & 
Son’s shop in Wishaw and outlets supplied 
by the company, were meat pies and 
bridies. A proportion of these were eaten 
cold in keeping with the finding that 
contaminated foods eaten cold are more 
likely to cause food poisoning. From a 
review of the likely incubation periods, 
meat pies, bridies and similar products 
were identified as being almost certainly 
the vehicles of infection in 5 confirmed 
cases. 

4. Cold cooked meats probably cross- 
contaminated in outlets by products 
supplied by John M Barr and Son, were 
likely vehicles of infection. 

Forty-eight cases had evidence of having 
been infected from having eaten foods 
purchased from outlets supplied directly or 
indirectly with cold or cooked meat 
products from John M Ban & Son. 
Twenty-seven of these were most likely 
infected from having eaten foods probably 
cross-contaminated by the food supplied by 
John M Barr and Son. 
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5. Cuts of meat purchased raw from John 
M Barr and Son, were likely vehicles of 
infection. 

Two confirmed cases reported that of the 
implicated products, they ate only meat 
purchased raw from John M Barr & Son’s 
shop. A hrther four confirmed cases were 
most probably infected from having eaten 
meat purchased raw from John M Barr and 
Son. Of the total of six cases, cuts of beef 
were the probable vehicles of infection in 
four cases; cuts of pork in two cases. 

6. E. coli 0157 infection occurred 
disproportionately in older, female 
residents of Wishaw. 

The hgh attack rate in the elderly in Wishaw 
(over 1% of elderly women were cases) was 
probably due to a relatively hgh  level of 
exposure to an infective dose of E. coli 0157. 
Two fixtors probably influenced this: 

0 a higher probability of consuming 
contaminated food 

The majority of attenders at the special lunch 
at Wishaw Parish Church were aged over 65 
years. From other reports, older people 
appear more likely to have purchased cold 
cooked meats and pastry products from 
small shops (where contaminated produce 
was predominantly on sale) rather than 
major supermarket stores. 

0 a greater susceptibility to the infection due 
to underlying morbidity. 

The relatively high case fatality, 
complication and hospitalisation rate in 
over 75 year olds was probably because of 
the presence in many of the cases, of 
significant chronic dlseases. The high 
attack rate (especially of symptomatic 
infection) in the Church Lunch cohort 
compared to the Cascade Party cohort 
supports this hypothesis. 
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3.3 FOOD INVESTIGATION 

INTRODUCTION 

Upon recognition of the outbreak, an extensive 
food investigation was commenced by the 
Department of Environmental Services of 
North Lanarkshire Council under the direction 
of the OCT. 

The aims of the investigation were: 

to identify and confirm the source of the 
outbreak; 

to identify the extent of distribution of 
foods potentially Contaminated with E coli 
0157 and thereafter exclude them from 
the food chain; 

to identify factors in the procedures 
employed in processing, selling and 
distributing foods which could have led to 
their contamination with E coli 0 157; 

to detect by sampling, if possible, the 
presence of E coli 0157 in foods, water 
supplies and on equipment and surfaces 
and 

to determine if the Food Safety Act and 
associated legislation had been contravened 
and, if this was the case, to prepare reports 
for the Procurator Fiscal. 

During the investigation, the Department had to 
take all steps to safeguard public health while at 
the same time collect evidence indicating that 
legislation had been contravened. It would not 
have been possible to cany out the latter at a 
later time because the evidence would no longer 
have been available. 

The investigation comprised the following 
operations: 

a) Identification and confrmation of the 
source 

b) Tracing the Food Chain 

c) Investigation of the food hygiene practices 
at the source and in various commercial 
outlets 

d) Food and environmental sampling 

e) Raw meat supplies 

f )  Liaison with the police and Procurator 
Fiscal 

OEcers of the Department of Environmental 
Services were also involved in the epidemiological 
investigation and the investigmon into the lunch 
held at Wishaw Old Parish Church and the 
birthday party at the Cascade Public House. 

Identification and Confirmation of the 
source 

Details of how the source was identified are 
given in Section 2.  In the days after the 
meeting with Mr Barr on the evening of 
Friday 22"d November, it became clearer 
from epidemiological information that the 
principal source of contaminated food 
products which were the most likely vehicles 
of infection in cases, was almost certainly 
John M Barr & Son. However, other sources 
could not be excluded. Key aims of the 
Department's investigation therefore were: 

to gather evidence which corroborated 
findings from the epidemiological and 
microbiological investigations that John M 
Ban & Son was the principal source; 

to identify other possible sources; 

to establish if any other possible sources 
were linked to John M Barr & Son. 

The Department contributed to confirming 
John M Barr & Son as the source by: 

investigating the food production processes 
utilised by the Company (see below); 

talung food and environmental samples for 
micro-biological testing; 

tracing the food chain of supplies to and the 
distribution of products from John M. Barr 
and Son; 

carrying out a risk assessment and 
investigation to identify defects in food 
hygiene practices in the premises. 
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John M Barr & Son’s business consisted of a 
butcher’s factory and bakery at the rear of two 
adjoining front shops in Caledonian Road 
Wishaw, selling an extensive range of meat and 
bakery products. The business had started 
o r i g d l y  as a small  retad butchers but soon 
became a well established butcherhakers with a 
considerable customer base. The founder/owner 
acheved the “Butcher of the Year” award in 
1996. 

A sketch of the premises as they existed at the 
time of the outbreak is shown in Figure 3.8 
and a flow diagram of the way in which the 
premises operated is also shown on Figure 3.9. 

Key to confirming John M Barr & Son as the 
source, was the examination of equipment 
utilised in the preparation of cold cooked 
meats and pastry products containing meat. E. 
coli 0157 (outbreak strain) was isolated from 
swabs taken from the vacuum packing 
machine and the processing boiler. 
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All the cooked meats and stew were processed 
in the boiler. The boiler was therefore the 
subject of two further examinations. A 
physical examination was carried out by the 
agents of the manufacturer. A microbiological 
examination was undertaken by the Public 
Health Laboratory at Aberdeen (PHLA). 

The Agents for the manufacturer confirmed 
that the boiler was capable of achieving the 
required temperatures. Microbiological 
examination at SNECRL showed that the 
rubber seal, considered to be possibly 
harbouring the organism, had no evidence of 
contamination with E. coli 0157. It was later 
shown from various statements of the staff 
employed in the premises that the 
manufacturers instructions with regard to the 
cooking of the meats in the boiler were not 
adhere to. 
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FIGURE 3.8 
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Tracing the Food chain 

Tracing the food chain involved: 

investigating the distribution of cooked 
meats and pastry products containing meat 
produced by John M Barr & Son by 
identifying wholesalers, retailers, caterers 
and functions (outlets) supplied by the 
company and further outlets supplied in 
turn by these; 

identifying suppliers to John M Barr & 
Son and investigating if these suppliers 
distributed food products to other outlets 
associated with cases. 

The investigation was a complex operation, 
hampered initially by the incomplete 
disclosure of information by John M Barr & 
Son and later by the delayed release of 
information from the company about the 
actual outlets they supplied 

Mr John Barr had informed the three officers 
who met with him on the evening of Friday 
22”dNovember that he supplied only a few 
caterers. The first indication of a more 
widespread distribution of the Company’s 
products was a hand-written list of 14 outlets 
(which had been supplied with cold cooked 
meat and meat products) provided late in the 
afternoon on Saturday 231d November. It did 
not contain details of the large retail chain to 
which the company was a supplier (see 
below). For the next week, John M. Barr and 
Son continued to provide details of the outlets 
supplied by the Company. 

On the afternoon of Sunday 24th November 
the Department discovered, through an 
interview with a delivery driver employed by 
John M Barr & Son that cooked meats had 
been supplied by that Company to a large 
retail food chain’s shops in the Falkirk area. 
This information was passed that afternoon to 
the Environmental Health Department in 
Falkirk and the next day to the large retail food 
chain as they were unable to be contacted by 
telephone that afternoon 

It became evident that the Company had been 
wholesaling their products despite not having 
received approval to do so under the Meat 

Products (Hygiene) Regulations 1994. The 
investigation also idenufied the existence of 
wholesaling intermediaries, with their distribution 
c h  extendmg to a number of &verse retailers. 
Tracing the distribution of potentially 
contaminated food products therefore presented a 
major logistical exercise. The situation became 
further complicated when it came to light that 
ready to eat foods not supplied by John M Barr 
and Son might be being contaminated in outlets 
by cold cooked meats supplied directly or 
indirectly by that Company. 

EHOs collated information about commercial 
outlets to which cooked meats or meat products 
had been distributed dlrectly or indirectly by 
John M Barr & Son. They then contacted the 
outlets and interviewed the staff about further 
distribution of the products supplied. Retailers 
initially were asked by telephone to put this food 
aside for later collection by the Department, 
together with any other food that may have come 
into contact with it, e.g.. via the use of a meat 
slicer. 

During the investigation, the Department of 
Environmental Services contacted seven other 
local authorities on several occasions to advise 
them that investigations had revealed that 
outlets within their areas had been supplied 
either directly or indirectly with suspect foods 
from John M Barr & Son. These authorities 
were East Loth~an Council, Edinburgh City 
Council, Falkirk Council, City of Glasgow 
Council, Midlothian Council, South Ayrshre 
Council and South Lanarkshire Council. 

By 30* November, after a large number of 
telephone calls, interviews and visits to John M 
Barr & Son, other food distributors, retailers and 
caterers, a total of 76 outlets had been identified. 
Twenty-three of these outlets were outwith 
North Lanarkshre. 

However on 30th November, the nature of the 
operation changed because: 

It was clear that information about the 
distribution of products from John M I3arr and 
Son (parhcularly the lists previously provided 
by the Company) was still incomplete. 

0 On that day the supply of food to the 
Cascade Birthday Party was discovered. 
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0 A risk assessment by the Outbreak Control 
Team indicated that there was no evidence of 
there being another source. 

Because of these, the Department of 
Environmental Services reviewed its dealings 
with the Company. On Monday 2nd December 
1996, after consulting with the Procurator 
Fiscal, a further search of the business records 
of John M. Barr and Son was undertaken with 
their full co-operation. 

Due to the scale of the task, agreement was 
reached with John M Barr & Son that the 
business records would be removed to the 
Department of Environmental Services' 
offices in Motherwell to enable their detailed 
scrutiny. During the following days, a team 
varying in size between two and seven 
officers, extracted the details o f :  

foodstuffs amving at the company's 
premises since lst September 1996 

0 Deliveries of food leaving the company's 
premises since September 1996 

0 customers who may have received cooked 
meats and meat products on or after 231d 
November 1996. 

On 5* December it was decided to obtain 
details of outgoing foods for the period 
starting l s t  November. 

Environmental Health Officers examined the 
following records: 

Order books 
Receipt books 

0 Loose Baker's purchase invoices 
0 Baker's sales invoices 
0 Butcher's purchase invoices 
0 Butcher's sales invoices 
0 Two diaries containing details of orders. 

Records were also kept on a computer but the 
computerised system had only recently been 
introduced to the Company and no meaningful 
or helpful information was obtained through 
h s  source. 

It was evident at the start of the search that 
John M Barr & Son maintained an extensive 

bookkeeping system in accord with the 
Company being a successful and profitable 
business. The system was designed to meet 
the Company's business needs rather than the 
supply of accurate and complete information 
relevant to a food investigation aimed at 
identifying the Company's suppliers and 
customers. 

By Tuesday 3rd December, a list of customers 
was produced whch identified those who 
potentially had received cooked meats and meat 
products on or after 23'd November 1996. There 
were twenty orders in total. Environmental 
Health Officers thereafter made contact with the 
customers to verify orders and dates of delivery. 

After a detailed check it was established that 
many of the orders only contained raw meats, 
pies and bakery products. Of those orders 
which contained cooked meat, only one was in 
fact delivered and in this instance the cooked 
meat was notified as having been discarded by 
the customer. Several customers stated that 
other goods received in their order, but not 
associated with the suspect foods, were also 
discarded. 

A complete list of outlets supplied directly or 
indirectly with cold cooked meats or pastry 
products containing meat produced by John M 
Barr & Son from 1" November 1996, was not 
finalised until 5* December 1996, 12 days 
after the outbreak had been first recognised. 

No evidence was found that suppliers of 
cooked meats to John M. Barr & Son were 
also supplying these products to outlets linked 
with cases. 
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Catering companies 
Pubs, clubs and coffee shops 
lndeaendent butchers 

TABLE 3.8 

3 
26 
9 

Distribution of John M Barr and Son’s products : 
November 1996 

Post offices, small shops and grocers 
Wholesalers or food distributors 
Outlets of a large retail chain 
Other types of outlets 

~ ~ 

21 
5 
14 
9 

The Food Chain 

In addition to Wishaw Old Parish Church, a 
final total of 87 outlets were supplied directly 
or indirectly in November 1996 with cold 
cooked meats and pastry products containing 
meat from John M Barr & Son. Of the 87 
outlets, 72 were in Lanarkshire. Twenty of the 
87 outlets had linked cases. The breakdown of 
the 87 outlets by type is shown in Table 3.8. 

Cold cooked meats were distributed to 47 
outlets, steak pies (either as complete steak 
pies, cooked stew, ashet pies or stew and puff 
pastry) to 20 outlets and other pastry products 
containing meat to 41 outlets. A summary of 
the distribution chain of the cold cooked meats 
and pastry products containing meat produced 
by John M Barr & Son, is presented in 
Figure 3.10. 

Investigation of the food hygiene practices 
at the source and in other commercial 
outlets 

During the outbreak, the Company’s food 
hygiene practices were assessed by: 

0 inspecting the Company’s processes and 
premises; 

0 interviewing the staff; 

0 carrying out a risk assessment. 

Evidence was found of a range of practices 
likely to lead to cross contamination by raw meat 
of the processes involved in preparing and 
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selling cold cooked meats and pastry products 
containing meat. The investigation also revealed 
that John M Barr & Son were not using a 
bactericide to clean equipment and surfaces at 
the time of the inspection. The findings of the 
risk assessment are summarised in Tables 3.9 
and 3.10. 

During the outbreak, the epidemiological 
investigation identified clusters of cases 
associated with outlets which had already been 
instructed by EHOs to remove any suspect 
foodstuffs supplied by John M Barr & Son, 
together with any unwrapped cooked meat 
which may have come into contact with meat 
from John M Barr & Son. They were instructed 
to carry out a thorough deep clean of the 
premises including work surfkes and 
equipment. These premises were inspected and 
evidence of poor hygiene practices was found in 
one outlet and control measures introduced (see 
Section 4.2). 

The epidemiological investigation identified 
a confirmed case who may have contracted 
the disease from eating food purchased from 
a large supermarket. Four possible cases 
also had eaten food purchased from the same 
supermarket. Accordingly, the store was 
visited that same evening by officers from 
the Department and the Health Board to 
determine if there were any grounds for 
concern. While the supermarket had a 
HACCP plan in place, the inspection 
revealed the staff were not adhering to it. 
Further epidemiological investigation, the 
result of which was obtained during the 
visit, showed that the case was most 
probably infected from close contact with 
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another confirmed case (who had no link 
with the supermarket). The management of 
the store (which had no link with John M.  
Barr and Son) were, as a precaution, 
instructed to carry out a deep clean of their 1 

t 
c 
I 

delicatessen area and to ensure that in future 
staff strictly followed the procedure detailed 
in the Hazard Analysis and Critical Control 
Points (HACCP) plan. 

I 
1 
I 

showgrocedPOst 
Office 
26-NOV-96 

2 PuWcluWcoffee house 
3 small shops/grocer/post officc 

TRACING THE FOOD CHAIN 
Dates of when information obtained; source of information and 

information obtained coded by type of outlet. 

Lktrrm canp.y Cmprny Driver 

23-NOV-96 

Wholesaler 1 )  I 

1 pUb/ClUb/CanW eh0 

1 I I 
1 butcher 

6 small shopdgrocersl 
post office 

2 other types of outlet 

24-N~v-96 

Wholesaler I 

0 th  tvpe Of oulet 

5 butchers 
i small shops/grocer/post offia 

1 pub/club/coffee house 

Other type of oullet 

28-NOV-96 
1 public house/cluWwffee 

1 small shop/grocers/posl 

1 small 
shop/grocer/post office 

I ~ ~ - N o v - @  

3 butchers 

2BNov-98 
2 outlets of lame retail 

chain 

25-Nov-96 (Phone + +  list) 

8 outlets of large retail 
chain 
3 puWclubs/coffee shop 

1 other type of outlet 

Wholesaler 

26-NOV-96 

3 pubslclubdwffee shops 
2 outlets of retail chain 

28-NOV-96 

2 catering company 
7 puWdubs/coffee houses 

1 other type of outlet 
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TABLE 3.9 
RISK ASSESSMENT OF JOHN M BARR AND SON PREMISES AND PROCESSES 

Findings from Inspection 
General 0 

0 

0 

No batch recall system 
0 

0 

0 No documented complaints procedures 
0 No temperature monitoring programme 

No self auditing programme 
No pest control contract 

No Hazard Analaysis and Critical Control Point plan in operation 
No cleaning schedules in operation 
No food handling or quality assurance or inspections 

No labelling of vacuum packed meats which go to retail outlets 
No routine sampling programmes of batch products 

0 

0 No routine inspection 

No established staff training programme 
Raw meat Delivery van 

0 No routine product acceptance 
0 No routine temperature monitoring 

No routine visual inspection 
No records kept 

Butcher’s factory 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cross contamination at: 
* Red meat tables 
* vacuum packing machine 
* weighscales 
* 
* 
* 
* 
No cleaning schedules 
No dedicated criteria for materials used 
No cleaning schedule specification 
No supervision or monitoring of maintenance * 
Vacuum pack bags kept in dirty cardboard boxes 
Light fittings not protected against damage - possible product contamination 
ventilation dependent upon openable doors; jammed window 
Direct access to factory no control of visitors 
Protective clothing requirements not enforced 
Hand washing procedure not enforced 
Wash-hand basin not provided with soap 
Dirty wooden pallets used 
No rodent proofing at access doors 
Main work tables affected by food debris at edges 
Obsolete mincing machine in area 

dirty sinks and wash-hand basin 
one set of knives used for raw and cooked meat 
cooking bags and vacuum packs used for raw and cooked meat products 
container baskets used for raw and cooked meat products 

No service record for vacuum packing machine, band saw and weigh scales 

Slot knife holder affected by grease and dirt 

Fluid contamination of tinned and vacuum packed products and container surfaces 

Defective door seals and dirty handle 
No date coding of items 
No cleaning schedule in force 

No storage or product checks in operation 
Contamination of floor by defective refrigerator drainage 

Products on dirty and broken wooden pallets 
Damaged sacks have contaminated the floor 

Overhead rafters affected with cobwebs and dirt 

0 

0 Dirty wooden pallets 
0 

No temperature monitoring 

Dirty floor 

External walk in chill 

store 
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RISK ASSESSMENT OF JOHN M BARR AND SON PREMISES AND PROCESSES 
Findinas from InsDection 

Making up area for cooked and baked products 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 

No hand drying facilities 
No ventilation other than jammed window 
Light fitting with no diffuser 
Corroded metal surfaces of tables and support legs 
Cleaning gear store is dirty 
Insectocuter not working 
Rotten wood surrounding to window 
Floor around boiler is dirty 
No cooking or timing instructions at boiler (in-built timer) 
No routine servicing of boiler 
Dirty wooden pallets used 
No checking system carried out on cooked produce bags (i.e. leakage) 
Cross contamination points: 

* Knives 

* Tables 

* wash-hand basin taps 

* crates 

* vacuum pack station 
* 
* 

sausage casing and mincing machine for raw meat is located in cooked product area 

knives used to open cooked vacuum packed bags are also used and located in 
raw meat (butchery) area 

Bakery 
e 

e 

e 
e 
e 
e 
e 
e 
e 
0 

e 
e 
0 

No hand drying facilities or soap at wash hand basin 

Cross contamination points: 

* 
* 
* 
* 
* 
No cleaning schedule in operation 
No post cooking temperature monitoring carried out 
Corroded metal surface on work table 
Light fitting without protection 
Dirty can opener mechanism 
Exterior of mixers etc. in worn and corroded condition 
Numerous heavily contaminated carbonised baking trays 
Ventilation unit surfaces are dirty 
Home made soups made up in the area 
No servicing or maintenance of proofers or ovens 
No cooking temperatures or times displayed 

piping bags used for sausage meat and cream 

no strict designations at preparation tables, scrapers, knives, 
weighing scales, WHB and sinks 

No designated raw meat handling area 

Practice of topping up cooked steak pies with raw sausage 
meat 

No designation of basins or crates 

- 

e 
Foods are uncovered 

e 

Dry products in dirty cardboard boxes and packets on wooden shelf Surfaces 

No temperature control checking system 

No quality or stock checks carried out 
No date marking of products 
Metal rack storage is dirty and corroded 
Dirty food containers in use 
Door handles of walk-in chill dirty 

Walk-in chill- bakery 
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RISK ASSESSMENT OF JOHN M BARR AND SON PREMISES AND PROCESSES 
Findings from Inspection 

Walk in freezer (off bakery factory) 
No temperature monitoring 
No cleaning schedule 

0 No diffuser on lights 

Walk in chill (rear of butchers shop) 

0 No cleaning schedule 

Cross contamination points: 

Rough and uneven concrete floor 

Open/porous wall surfaces (under construction) 

No designation of cookedlraw meat storage areas 

Butchers shop (front) 

* Scales 
* 
* wrapping paper 
* 
* butchers block 

* knives 

* serving systems 

* WHBtaps 
* 

slicers (not designated for raw meat but commonly accepted 
as such) 

work surfaces at edge of chill displays 

Signs or demarcation of surfaces 
Butchers shop (rear) 

Cross contamination points: 

* Butchers block 

* slicing machine 

* knives 

* WHB and sink taps 

No cleaning schedule 

No cleaning schedule 
Baker's shop (front) 

No routine temperature monitoring of chill display units 

No tongs provided for the serving of various high risk products 

Cross contamination points identified at 
* 
* Refrigerator compartments 

* Refrigerator door handles 

* cooking utensils - tongs 

* serving/preparation system 

* wash hand basin taps 

Baker's shop (rear) 

Preparation surface (above meat pie racks) 

No cleaning schedules 

No temperature control checks of refrigerators carried out 

Door seals of both refrigerators were dirty/defective 

Untreated wood section at rear of sink units 

I 
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TABLE 3.1 0 

RISK ASSESSMENT OF JOHN M BARR AND SON PREMISES AND PROCESSES 
Findings from Staff Interviews 

e 

e 

e 

0 

e 

e 

e 

0 

0 

e 

Same table is used to open bags of raw and vacuum packed cooked meats 

Staff do not always wash their hands after handling raw meat and before handling cooked meat 

A bactericide is not always used for cleaning tables, utensils and cloths 

The same knife is used for cutting raw meat and cooked meat. Knives are not colour coded and there are no instructions 
to separate knives 

Same scales are used for weighing raw and cooked meat 

The cleaner received no written cleaning schedule and was unaware of the risks inherent in cross 
Contamination 

Some staff had never received food hygiene training 

Some staff could not recall having seen a written assessment of risk or risk analysis system relating to John M Barr and 
Son's premises 

Raw meat in the form of sausages was stored alongside bakery products in a rack underneath the preparation table in the 
kitchen area of the baker's shop 

Meat is not cooked in the boiler in accordance with the manufacturer's recommendations. 

I, 

I 
t 
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Food and environmental sampling 

On 23d November 1996, a food and environmental 
samplmg programme was commenced at the 
premises of John M Ban & Son, and subsequently 
extended to other premises associated with the 
outbreak. 

The specimens and environmental samples were 
initially taken to the Public Health laboratory at 
Bellshill Hospital which was contracted to provide 
microbiological examination services to North 
Lanarkshe Council and also to the Health Board 
for food e m o n  during an outbreak of food 
poisoning. After initd examination of the first 
specimens, it was decided that these and all 
subsequent specimens should be sent to the PHLA 
(see Section 3.4). All E.coli 0157 isolates h m  
food specimens and environmental samples were 
refmed to the ad johq  Scottish National E.coli 
0157 Reference Laboratory (SNECRL) for phage 
typing, verocytotoxin testing and DNA 
fingerprinting by pulsed field gel electrophoresis. 

Food Specimens 

The food specimens were obtained from the 
premises of John M Barr & Son, wholesalers 
supplied directly by John M Barr & Son and 
retailers and catering outlets supplied either 
directly or indirectly from these sources. A 
number of food specimens were also obtained 
from members of the public who had 
purchased products directly from John M Barr 
& Son or from outlets supplied directly or 
indrrectly by the Company. 

A total of 1,390 food and water Specimens were 
examined in connection with the outbreak. The 
results are detailed in Tables 3.11 and 3.12. E. 
coli 0157 was isolated from twenty-one 
specimens, 19 of the isolates were outbreak 
strain. The proportion of samples from which E. 
coli 0157 (outbreak strain) was isolated was 
highest in cold cooked meats. Only one cooked 
meat not supplied by John M Barr and Son was 
found to be positive for E. coli 0157, corned 
beef from a butcher in New Stevenston. There 
was evidence of poor hygiene practices in the 
premises, The presence of a positive isolate in 
corned beef was likely to have arisen from cross 
contamination. All water samples were 
negative from John M Barr & Son’s premises. 

Environmental Samples 

One hundred and eighty two (1 82) environmental 
samples, whch comprised bacteriological s h e  
and equipment swabs, were obtained from the 
premises of John M Barr & Son, a New 
Stevenston Butcher and Wishaw Old Parish 
Church. The results were as follows: 

John M Barr & Son butchery, bakery and 
front shops: 139 samples taken: two were 
positive for E. coli 0157 (outbreak strain): 
one from a vacuum packing machme in the 
butchery and the other from the boiler for 
processing cooked meats. 

New Stevenston Butcher: 22 samples (all 
negative); 

0 Wishaw Old Parish Church: 21 samples 
(all negative) 

Summary of all samples 

Twenty-three of the 1,572 food and water 
specimens and environmental swab samples 
examined tested positive for E. coli 0157. 
Twenty-one of these 23 specimens, comprising 
19 food specimens and 2 environmental swabs 
were positive for E. coli 0157 (outbreak strain) 
while two specimens of raw meat were positive 
for E. coli 0157 phage type 28 i.e. non-outbreak 
strain. Of the 19 food specimens positive for E. 
coli 0157 (outbreak strain): 

9 were from specimens taken from John 
M Barr & Son’s shop, 8 being raw meat, 
the other cooked ham; 

2 were from specimens of foods provided 
by private individuals, 1 of cooked ham 
from the Cascade Birthday Party, the 
other roast beef purchased from John M 
Barr & Son; 

7 were from specimens supplied by John 
M Barr & Son to outlets: 6 roast beef 
from outlets and one gravy specimen 
from Wishaw Old Parish Church; 

one was from a specimen taken from a 
food not supplied by John M Barr & Son 
but from a Barr associated outlet (corned 
beef from the New Stevenston Butcher). 
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TABLE 3.1 1 

Origin of food specimens taken in Lanarkshire 
During E. coli 0157 outbreak 

I 

Origin of specimens 
Number of specimens by  food type 

(number positive for E. coliOl57 (outbreak strain)) 

Other Raw meat 
and Other Total 

cold Non-meat Meat pies, cooked meats 
Cooked ready to eat bridies (inc raw meat food 
meats products etc gravy) products 

I 
JohnMBarr8SonShop 1 80 I 18 1 6 I 8 1 754 I 23 I 889 I 

Private individuals 

Barr associated outlets - 
products supplied by 
John M Barr &Son 

Barr associated outlets - 
products not supplied by 
John M Barr & Son 

Suppliers to John M Barr 
8 Son 

32 2 31 3 5 1 74 
(2) (2) 

(6) (1 1 (7) 

(1) (1) 

17 0 0 80 1 0 98 

97 0 10 1 0 0 108 

156 13 4 17 7 0 197 

TABLE 3.12 

Food specimens taken in Lanarkshire during E. coli 0157 Outbreak 
by type of food taken 

I 
I 
II 

Cold Cooked Meat 

Non-Meat Ready to eat 
products 

L’ 382 10 0 2.62% 

33 0 0 0.00% 

Meat pies, bridies, etc 

Other cooked meats 
(inc. stew/gravy) 

Raw Meat/ raw meat products 

51 0 0 0.00% 

109 1 0 0.92% 

767 8 2 1.04% 

I Other Food I 24 I 0 I 0 I 0.00% ~ --I 
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Raw meat supplies to John M Barr & Son 

Raw meat was supplied to John M Barr & Son 
either in carcase form or in boxes of processed 
raw meat by two different local meat 
wholesalers who both operated from Wishaw 
Abattoir. 

After the outbreak was declared to be over, the 
Public Health Laboratory in Aberdeen and the 
SNECRL were in a position to examine 
approximately 5 tonnes of raw meat specimens 
removed from John M Barr & Son's premises 
and stored in a large freezer container. E coli 
0157 (outbreak strain) was isolated from 8 
specimens of raw meat from this container. Of 
the eight specimens: 

0 Two were from boxed batches of beef 
sausage trim (with identified batch 
numbers); 

0 Three were from beef sirloin (with no 
markings, one being rolled sirloin on a 
tray); 

0 One was from stewing steak (on a 
polystyrene tray); 

0 Two were from rolled gigots of pork. 

A further investigation was undertaken by the 
Department of Environmental Services: 

0 to discover the source of the carcase meat 
which was processed in John M Barr & 
Son's premises into sirloin and stewing 
steak; 

0 to identify the source and distribution of 
the batches of beef sausage trim known to 
have E. coli 0 15 7 (outbreak strain). 

It was presumed that the rolled gigot of pork 
had been cross contaminated in the 
Company's premises. 

a) Carcase Meat 

Carcase meat was delivered to John M Banr 
& Son in the week preceding the outbreak i.e. 
the peak time when products implicated as 
vehicles of infection were being purchased 
from the shop. It originated from 5 of 22 live 

cattle purchased from Strathaven Auction 
Market on 6*November 1996 by a local meat 
wholesaler and slaughtered in Wishaw 
Abattoir on 7*November 1996. 

Sides of beef from these five animals were 
delivered by the meat wholesaler to John 
M Barr & Son's premises on 1 1*, 12' and 
15* November. It was meat from four of 
these sides of beef delivered on 15* 
November 1996 which was taken to 
prepare the cooked stew consumed at the 
lunch on 17* November 1996 at Wishaw 
Old Parish Church. It was not possible to 
determine precisely from which five of the 
twenty two animals the carcase meat 
delivered to John M Barr & Son was 
derived. However it was possible to 
identify the origin of each of the 
individual animals. 

b) Boxed trim 

Boxes of processed raw meat, including beef 
sausage trim, from which positive isolates of 
E. coli 0157 (Outbreak Strain) were found, 
were delivered to John M Barr & Son on 
22nd November 1996. These were supplied 
by another meat wholesaler operating from 
Wishaw Abattoir. Thls beef sausage trim 
was never used by John M Barr & Son, the 
boxes being unopened when delivered by 
the Department to the Public Health 
Laboratory in Aberdeen. 

The ability to trace the source of this meat 
was more straightforward than for the 
carcase meat supplied by the wholesaler 
previously mentioned above. The cattle, 
whose meat comprised these batches, were 
purchased direct by the meat wholesaler 
from two farms, six cattle from a farm in 
Berwickshire and seven cattle from a farm 
in Northumberland. These cattle were 
slaughtered at Wishaw Abattoir on 29* 
and 30* October 1996. 

As well as being supplied to John M Barr 
and Son, meat from these cattle was also 
supplied in carcase form to two other 
butchers in North Lanarkshire who were 
also linked to the outbreak and who were 
also supplied with products distributed by 
John M Barr & Son. The remainder of the 
meat from these cattle was supplied in 
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carcase form to an additional 18 outlets 
and in boxes of processed raw meat to a 
hrther 20 outlets throughout Scotland. 
None of these 38 outlets were associated 
with cases. The only outlet associated 
with cases which had been supplied with 
batches of beef sausage trim derived from 
these animals and from which E. coli 
0157 was isolated, was John M. Barr and 
Son. 

It is clear from this investigation that raw meat 
containing E. coli 0 157 (outbreak strain) was 
delivered on more than one occasion in the 
week preceding the recognition of the 
outbreak, to John M Ban and Son. 

Liaison with the police and procurator 
fiscal 

One of the key aims of the food safety 
investigation was to determine if the Food 
Safety Act and associated legislation had been 
contravened and if this were the case, to 
prepare reports for the Procurator Fiscal. This 
entailed two linked tasks: 

a joint worlung with Strathclyde Police; 

the preparation of reports for the Procurator 
Fiscal. 

Joint working with the police 

On 29* November, 1996, when the magnitude of 
the food poisoning outbreak was realised and 
after deaths had occurred, a decision was made 
by the Regional Procurator Fiscal to supplement 
the Department's investigation with Officers 
from Strathclyde Police Force. A Principal 
Environmental Health Officer and four 
Environmental Health Officers began working 
from Wishaw Police Station on Monday, 2nd 
December, 1996 to carry out the joint 
Environmental HealWolice investigation. 
Their objectives were to establish the facts 
relating to the outbreak and to gather evidence 
whch could be used in potential legal 
proceedings. Later the team was strengthened so 
that there were six Environmental Health 
Officers working alongside six Police Officers. 
Briefkg meetings between the Environmental 
Health Officers and the Police Officers were 
held on a daily basis and as necessary, when a 

change in the direction of the investigation 
demanded. 

Details of the investigation were input into 
the HOLMES (Home Office Local Murder 
Enquiry System) computer database. The 
system, managed by a Detective Inspector 
assisted by four Police personnel, generated 
"actions" which were allocated to selected 
pairs of Officers to carry out the relevant 
inquiry, the result of which was 
subsequently recorded in the database. 
HOLMES also logged details of the various 
documents gathered in the course of the 
investigation, e.g. witness statements and 
epidemiological questionnaires. Common 
elements in apparently unrelated lines of 
inquiry were identified which, if thought 
worthy of further investigation, resulted in a 
further line of inquiry 

A key task of the joint investigation team was 
to interview the confirmed cases. Sub-groups 
who were of particular concern were: 

those who had allegedly bought cooked 
meats andor pastry products containing 
meat directly from John M. Barr and 
Son's shop on Saturday, 23rd November, 
1996. Where possible, delivery notes and 
till receipts were taken into possession; 

members of John M. Barr & Son's staff. 
Details were taken of their duties and 
responsibilities in the food business. 
Several key members of staff required to 
be re-interviewed as the investigation 
progressed; 

the next of kin of those who had died as a 
consequence of E. coli 0 157. Statements 
were taken from them as part of the 
evidence required for the Fatal Accident 
Inquiry; 

the various guests and organisers of the 
Wishaw Old Parish Church Lunch; 

the various guests and organisers of the 
Birthday Party at the Cascade Public 
House. 

The Police also took photographs, for 
evidential purposes, of the premises of John M 
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Barr & Son and a video recording of the 
Church lunch re-enactment. 

As the scope of the investigation widened, it 
was necessary to liaise with Police and 
Environmental Health colleagues in Fakirk 
Council and also with representatives of Forth 
Valley Health Board. 

During the course of the investigation, over 
700 statements were taken and recorded in the 
HOLMES system. The incident room at 
Wishaw Police Station operated from 2nd 
December, 1996 until 7“ February, 1997. 

The preparation of reports to the 
Procurator Fiscal. 

At the request of the Regional Procurator Fiscal 
on behalf of the Lord Advocate, the Department 
of Environmental Services was requested to 
prepare an interim report detailing relevant 
matters related to the outbreak. This was 
submitted to Regional Procurator Fiscal on 13* 
December 1996. 

Reports were subsequently submitted to the 
Procurator Fiscal which led to various charges 
against Wishaw butcher, John M Barr & Son 
and also against one of the partners Mr John 
Ban. They contained information about 
contraventions of The Food Safety Act 1990, 
The Food Safety (General Food Hygiene) 
Regulations 1995 and The Meat Products 
(Hygiene) Regulations 1994. No charges were 
brought in terms of the latter Regulations. 

CONCLUSIONS FROM FOOD 
INVESTIGATION 

The Department of Environmental Services 
found evidence that: 

raw meat contaminated with E. coli 
0157 (outbreak strain) was distributed 
from Wishaw Abattoir during October 
and November 1996; 

John M Barr & Son functioned as a 
significant wholesaler of cold cooked meats 
and pastry products containing meats, 
despite the proprietor having provided 
details of hs business previously to the 
local authority indicating a much smaller 

volume of trade and with no declaration of 
wholesale trade; 

food hygiene practices in the premises were 
seriously deficient leading to an inadequate 
separation between the processes for raw 
meat and those for ready to eat products or 
those for reheating; 

cleaning and disinfection practices were 
deficient in the premises, with no 
bactericide being used for the cleaning of 
equipment and surfaces; 

potentd cross contamimtion was considerable 
and ongoing leading to ready to eat foods and 
or those for reheattng being contaminated 
with E. coli 0157. Microbiological evidence 
substarrtiated the conclusion that these process 
h l t s  resulted in contamination; 

John M Barr & Son had not identified the 
points which were critical in the food 
processing operation as required by the 
Regulations; 

evidence of poor food hygiene practices was 
found in a further butcher’s premises and 
micro-biological evidence substantiated the 
conclusion that contamination of cold 
cooked meats occurred within the premises. 

As a result of the food safety investigation and 
utilising the findings of the microbiological 
and epidemiological investigations, criminal 
charges were brought against Mr John Barr 
and John M. Barr & Son. 

In the first trial at Hamilton Sheriff Court in 
October, 1997, Mr John Ban appeared on 
indctment before a jury on a charge of 
“culpably, willfully and recklessly supplying” 
cooked meats for the Eighteenth Birthday 
Party in the Cascade Public House, Wishaw. 
The Sheriff ruled on 27* October 1997, that 
there was no case to answer. 

In the second summary trial, again at Hamilton 
Sheriff Court on Tuesday, 20* January, 1998, 
the Company pled guilty to food hygiene 
charges, with others being dropped by the 
Procurator Fiscal on the second day of the 
trial. John M Barr & Son were fined a total of 
€2,250 by the Sheriff. (see Appendix 3). 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I. 

' 0  

Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November 7996 to January 7997) 

3.4 MICROBIOLOGICAL INVESTIGATION 

Introduction and aims and objectives 

The Microbiology Department of Law 
Hospital on the morning of Friday, 22"d 
November 1996, first recognised a cluster of 
cases of E. coli 0157 associated with the town 
of Wishaw. Following h s ,  representatives of 
both Law and Monklands Microbiology 
Departments were key members of the OCT. 
In collaboration with the SNECRL, Aberdeen 
Royal Infirmary and the Public Health 
Laboratory of the Dept of Medical 
Microbiology, University of Aberdeen 
(Aberdeen Royal Infirmary), they took 
forward a wide ranging investigation with the 
following aims: 

0 to identify the presence of E. coli 0157 or 
evidence of exposure to the organism in 
samples taken from suspected or known 
cases and from food and environmental 
samples; 

FIGURE 3.11 

to determine the strain of E. coli 0157 in 
order to match isolates of the organism 
detected in different samples; 

to inform clinical, public health and 
environmental health staff of results, help 
interpret them and provide advice on the 
investigation and control of the outbreak. 

Achieving these aims required the different 
laboratories to ensure that testing procedures 
were accurate, consistent and reliable, with 
results reported in as short a time scale as 
possible. The investigation was composed of 
three main elements: 

0 the microbiological testing of clinical 
samples; 

the microbiological testing of food and 
environmental samples; 

the typing of E. coli 0157 isolates 
detected from these samples. 

MICROBIOLOGICAL INVESTIGATION 
CENTRAL SCOTLAND E. COL/ 0157 OUTBREAK - LANARKSHIRE 

llyping of E. coli 01571 

Food and 
environmental samples Clinical samples 
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CLINICAL MICROBIOLOGY 

Introduction 

Initd clinical specimens were h i t ed  to faecal 
samples. On Sunday 24' November it was 
decided as part of the clinical management 
protocol to include serological testing to aid the 
clinical &agnosis of cases. The OCT recopsed 
that a hgh proportion of cases might be false 
negatives on primary culture. They therefore 
agreed that k c a l  samples testing negative in 
local laboratories and considered to be a priority, 
would be sent to the Scottish National E coli 
0157 Reference Laboratory (SNECRL) in 
Aberdeen for fiuther testing by immuno-magnetic 
separation (IMS, secondary culture). 

It was agreed at the first meeting of the OCT 
that, in addition to suspected cases presenting 
for care, faecal samples should be obtained 
from those employed by John M Barr & Son 
and those helping at the Church Lunch, for 
epidemiological purposes. 

As the outbreak progressed, it was possible for 
cases and suspected cases to have samples 
submitted for testing at two or more laboratories. 
Co-ordinating test results was a major task 
during the outbreak. M e r  the outbreak, the 
Information Services Division of the Scottish 
Health Service lmked the laboratory databases 
with the epidemiological and clinical databases 
to enable hxther analysis to be undertaken. 

The testing of clinical samples took place at: 

a) Department of Microbiology, Monklands 
& Bellshill Hospitals NHS Trust 

b) Department of Microbiology, Law Hospital 
NHS Trust 

c) Scottish National E. coli 0157 Reference 
Laboratory, Aberdeen (SNECRL) 

d) Departments of Medical Microbiology at 
Yorkhill, Stobhill, Glasgow Royal Infirmary 
and Southern General Hospitals. 

Methods 

Reception holding and handling of samples 

Standard verification and audit trail procedures 
were utilised during the outbreak. 

Testing 

Faecal Samples 

Faecal samples were investigated for all 
routine enteric pathogens, The investigation 
of all faecal samples for E. coli 0 157 had been 
a standard operating procedure in Monklands 
and Law laboratories since January 1996. 
Selected stool samples testing negative by 
these methods were submitted to SNECRL for 
attempted isolation of the organism by 
immuno-magnetic separation (IMS). 

Serological Samples 

All clotted blood samples submitted for serologcal 
testing were centdiged immediately to separate 
the serum. Samples were held at 4OC untd sent to 
SNECRL d appropriate documentation. In the 
mjonty of cases, portions of serum were retained 
afkr splitting the sample and stored at -20°C. 

W orkioad 

Although all specimens received at the Laboratory 
at Law Hospital dunng this time were screened for 
E coli 0157, only the results of those patients 
specifically defined as being or suspected of being 
associated with the outbreak were assigned to the 
outbreak database. Monklands Hospital included 
in the database all specimens screened for E. coli 
0157 duringthe period ofthe outbreak. 

The total number of samples submitted and 
recorded in the linked database was 5,915 of 
which 3,831 were faecal samples. Of these 
1,451 were submitted to the laboratory at 
Monklands Laboratory, 2,348 to Law Laboratory 
and 35 to the other hospitals. 

The total number of serum samples submitted 
to be tested for E. 'coli 0157 antibodies was 
2,08 1. 

Because of the volume of work at SNECRL and 
the greater specificity of faecal sampling as an 
indicator of infection associated with the 
outbreak, it was decided to prioritise the testing 
of faecal and food samples sent for testing to 
SNECRL. With regard to serological testing, 
priority was given to firstly suspected cases with 
bloody diarrhoea and/or evidence of HUS who 
had a negative stool sample and secondly to 
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Total number of !A Total number of people w 1 
samples positive submitting samples positive 

specific at-risk groups e.g. those who had 
attended the Cascade Party or those in whom it 
was important to know the level of exposure to 
the organism for epidemiological purposes e.g. 
John M Barr and Son's M. 

Faecal samples tested by primary 
culture 

Faecal samples negative on primary 
culture tested subsequently by IMS 

Reporting and liaison mechanisms 

3,831 8 2,295 7 

709 13 51 9 14 

Clinical reporting and liaison 

General practitioners and clinicians were 
contacted by telephone by the Consultanflop 
Grade Microbiologist in each laboratory as 
new suspected and confirmed results of cases 
became available. 

Reports to the Department of Public Health 

A daily cumulative written report of presumptive 
and confirmed cases and ail the laboratory tests 
pertaining to them, was submitted at around 
1030 hours each day. A hard copy was tabled at 
each OCT meeting. 

Participation in the Outbreak Control Team 

At each OCT meeting a verbal report was 
given of salient points. 
Results 

Faecal samples 

Of the 3,834 faecal samples submitted, 3,831 
had full details recorded on the linked database. 
309 samples were positive by pnmary culture; 

3,504 were negative and 18 had other enteric 
organisms isolated. 

Of the 3,504 negative samples, 709 were further 
tested with immuno-magnetic separation. Of 
these 89 were positive. 

With regard to the number of people 
submitting samples, 2,295 submitted stool 
samples and 150 had at least one positive 
result on primary culture. 519 people had 
stools submitted for further testing with IMS. 
Of these 73 had at least one positive isolate 
submitted. Of these 73 people, 19 also had a 
record of a positive stool on primary culture. 
(see Table 3.13). In total therefore 54 people 
were confirmed as cases only by IMS testing. 
This represents 10% of those submitting 
samples and 27% of all confrmed cases. 

In total therefore, there were 398 samples 
(10% of all samples) with E.coli 0157 
detected either by primary culture or by IMS. 
204 people submitted these samples. In 
addition a further three E. coli 0157 isolates 
from 3 suspected cases not included in the 
above total were detected in faecal samples by 
Glasgow hospitals. 

Serological samples 

Of the 635 serological samples tested at 
SNECRL, 292 (46%) were positive. 440 
persons had tests submitted, 220 had a positive 
result. 

TABLE 3.1 3 

E. coli 0157 Outbreak: Microbiology Results 
% of samples and people tested positive by method 
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+ve on primary culture -veonpr-rvculture/+ve t - . . I 
(96 of total in case 

TABLE 3.14 

gastrointestinal symptoms but no bloody 
diarrhoea or evidence of thrombotic micro- 

angiopathy (e.g. HUS) 
Bloody diarrhoea and/or evidence of 

thrombotic micro-angiopathy (e.g. HUS) 
TOTAL 

E, coli 0157 Outbreak: Microbiology Results 
Confirmed cases by case definition and method of detection 

_ .  
(67) (33) 
47 1 1  58 
(81 (1 9) 

89 34 123 
(72) (28) 
150 52 202 

Total .- _ _  
I 

I M i  
uaas ucwiiiiwi 

definition) I t ~ o  of total in case definition) 
Asymptomatic I 14 I 7 1  21 I 

Relationship of cases to results of clinical 
samples 

Table 3.14 provides a breakdown of the 
confirmed cases (i.e. outbreak strain isolated) 
by case definition and method of detection 
(positive primary culture or negative primary 
culture but positive IMS). Although the 
percentage detected by IMS alone was highest 
in asymptomatic confirmed cases, a significant 
number of cases with severe symptoms were 
primary culture negative but IMS positive. 
The majority of all cases with E. coli 0157 
detected by IMS had significant clinical 
illness. 

With regard to the relationship between 
probable exposure to E. coli 0157 and 
microbiological results, of the 198 cases with 
severe symptoms and evidence of a probable 
exposure to E. coli 0157 (foodborne or person 
to person): 

0 6 1 % had positive stool specimens; 

0 18% had negative stool specimens but 
positive serology; 

0 21% had negative stool specimens and 
negative serology. 

FOOD MICROBIOLOGY 

Introduction 

At the meeting with Mr. John Barr on the 
evening of the 22nd November, it was agreed 
that food and environmental specimens would 

be taken from his premises the following day. 
From that day onwards during the outbreak, a 
wide ranging sampling programme was carried 
out by the Department of Environmental 
Services, North Lanarkshire Council. 

Initial samples were submitted to the Public 
Health Laboratory at Bellshill Hospital (PHLB). 
The Monklands Hospital Microbiology 
Department managed and staffed the PHLB. 
Given the number of clinical specimens 
requiring to be tested, the OCT agreed that 
priority be placed on h s  aspect of the 
microbiological investigation locally. On 
Sunday 24' November, it was therefore agreed 
that all food and environmental specimens 
should be sent for further testing at the Public 
Health Laboratory Aberdeen (PHLA). 

Results 

A full breakdown of results is provided in 
Section 3.3. Of the 1,366 food specimens 
tested, 21 were positive for E. coli 0157. Of 
the 182 environmental specimens, 2 were 
positive for E. coli 0157. Both isolates were 
detected using IMS. 

TYPING OF E coli 0157 ISOLATES FROM 
HUMAN, FOOD AND ENVIRONMENTAL, 
SAMPLES 

Introduction 

The Scottish National E. coli 0157 Reference 
Laboratory (SNECRL) played a key role in the 
microbiological investigation of the outbreak. 
Sera from potential cases were examined to 
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determine whether an antibody response to 
E. coli 0157 could be detected, inlcating recent 
infection. SNECRL also performed secondary 
culture (IMS) on faecal samples found negative 
for E.coli 0157 by conventional primary culture. 

However the major input was to examine isolates 
of E. coli 0157 submitted by all laboratories 
involved in the outbreak, to confirm their identity 
and to determine similarity or differences between 
isolates from various sources. Tests used for this 
purpose included: 

Phage typing120 

0 Detection of verocytotoxin DNA 
sequences (by polymerase chain reaction - 
PCR) 

0 DNA fingerprinting by Pulsed Field Gel 
Electrophoresis (PFGE). 

Results 

Of the 401 isolates of E. coli 0157 from h e a l  
samples submitted by cases suspected of being 
associated with the outbreak, 266 were sent for 
hrther testing. The other isolates were second or 
third isolates from specimens submitted by the 
same person. Of the 266 isolates submitted, 261 
had E. coli 0157, Phage type 2, verocytotoxin 2 
identified, and were defined by PFGE as having 
a DNA profile indistinguishable from each other. 
These were classified “outbreak strain”. Four 
isolates had DNA profiles lstinguishable from 
the outbreak strain and were classified “non- 
outbreak” strain. On one isolate, the test was 
inconclusive. 

The 266 isolates were obtained from 207 
persons. As a result of the above testing, 202 
Lanarkshire residents were confirmed as cases 
of E. coli 0157 linked to the Central Scotland 
outbreak. A further resident, whose test was 
inconclusive, was defined as a probable case. 
The four with isolates where the DNA profile 
was different from the outbreak strain were 
excluded as cases with a link to the outbreak. 

Twenty-three food or environmental samples 
were positive for E. coli 0157. Two, both 
from raw meat from John M Barr & Son, were 
of different phage types and had DNA profiles 
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distinguishable from the other 21 and were 
classified “non-outbreak” strain. 

The 19 positive isolates from food specimens, 
the 2 isolates from environmental samples and 
the 261 isolates from 202 cases were all 
indistinguishable from each other. All were 
therefore defined as “outbreak strain”. 

CONCLUSIONS FROM 
MICROBIOLOGICAL INVESTIGATION 

The results from the microbiological 
investigations support the initial hypothesis 
that the source of the food was John M Barr 
& Son, Wishaw; and that cold cooked meats 
and steak pie were vehicles of infection, for 
the following reasons: 

a) E. coli 0157 isolated from human cases in 
Lanarkshire, Forth Valley and other affected 
Health Boards are identical in phage type 
and genetic structure (phage type 2, VT2 
+ve, PFGE profile characteristic of outbreak 
strain); 

b) food specimens taken from John M Barr & 
Son’s shop; fiom products purchased by 
individuals from the shop; from food supplied 
to the Church lunch and Cascade party by 
John M Barr & Son and from products from 
outlets supplied by John M Barr & Son were 
positive for E. coli 0157. These E. coli 0157 
were all indistinguishable from each other, 
strongly suggesting a common source - John 
M Barr & Son; 

c) environmental samples taken from John M 
Barr & Son (vacuum packer and boiler) are 
positive for E. coli 0157 of the same unique 
type as that found in the food specimens; 

d) E. coli 0157 isolated from food and 
environmental samples are indistinguishable 
from isolates from human cases. 
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3.5 THE INVESTIGATION INTO THE 
LUNCH HELD AT WISHAW OLD 
PARISH CHURCH 

Introduction 

On 17” November 1996, the Old Parish Church 
in Wishaw held a special lunch for those 
members of the Parish who were old and frail. 
Subsequently, 45 of the 87 people who attended, 
showed evidence of having been infected with E. 
coli 0157. Seventeen people were adrmtted to 
hospital and 8 &ed due to causes related to the 
infection. 

The t q g c  nature of this event and its importance 
both to the investigation into the Central 
Scotland Outbreak of E. coli 0157 and legal 
proceedings following from this, raised many 
important questions. To answer these, the 
Lanarkshire Outbreak Control Team decided to 
establish a sub-group to investigate hrther the 
circumstances surrounding the lunch and in 
particular, why so many people fell ill with this 
severe mfection. 

0 bj ectives 

1. To collate all evidence related to the lunch 
held at Wishaw Old Parish Church on 
17* November 1996 and the associated 
deaths and cases of E. coli 0 157. 

2. To develop a hypothesis regarding the 
likely cause of the associated deaths and 
cases of E. coli 0157 infection. 

3 .  To review the evidence supporting or 
contradicting this hypothesis and draw 
relevant conclusions. 

4. To present a report on the above to the 
Outbreak Control Team. 

Methods 

The group convened was composed of 
members from the Public Health Department 
of Lanarkshire Health Board, Law Hospital 
Microbiology Department, Scottish Centre for 
Infection and Environmental Health, North 
Lanarkshire Council Environmental Services 
Department and Strathclyde Police. It 
undertook the investigation by: 

a. collating all information from the 
environmental health, epidemiological and 
microbiological investigations whch had 
taken place into the cause, nature and 
extent of the Central Scotland Outbreak 
and which was relevant to the Church 
lunch; 

b. carrying out further investigations to 
support or contradict relevant hypotheses 
as to the cause of the infection in fatal and 
non fatal cases. 

Description of the Church lunch 

In total, 87 people attended the lunch. Most 
were elderly and many were house-bound or 
disabled and had difficulty in attending the 
church regularly. As such, the lunch was a 
special event prior to Christmas. Twelve of 
those attending the Church lunch helped in the 
preparation and serving of the meal and 
clearing up afterwards and are referred to in 
this report as “helpers. Five helped in other 
ways in the organisation of the service and 
meal. 

The lunch was composed of the following 
courses: 

First Course - scotch broth; 

Main Course - steak pie (composed of 
stew and a portion of puff pastry), 
peas, carrots and potatoes (bread and 
individual portions of butter were 
available on the table); 

Dessert - ice cream and tinned h i t ;  

Drinks - orange juice, tea or coffee 
(and a biscuit). 

There was a set menu and apart from the 
drinks, there was no choice of foods. 

Hypotheses as to the source and vehicle 
of infection 

From the evidence collected and analysed during 
the main invesbgation, it was concluded that the 
source of the E. coli 0157 infection in cases who 
consumed the lunch at Wishaw Old Parish 

52 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I. 

’a 

Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November 7996 to January 7997) 

Church on the 17* November was John M Barr 
& Son, Wishaw because: 

e 

0 

0 

0 

0 

the pattern of dates of onset of illness in the 
confirmed cases who attended the Church 
lunch is in accord with the source of their 
infection having been food consumed at the 
lunch, a major component of which was 
stew and pastry supplied by John M Barr & 
Son; 

the E. coli 0157 isolated from the other 173 
confirmed cases in Lanarkshire was 
indistinguishable in phage type and DNA 
profile from that isolated from the 29 
confirmed cases who attended the Church 
lunch; 

the E. coli 0157 isolated from food 
specimens taken from John M Barr & 
Son’s shop; from products purchased by 
individuals from the shop; from food 
supplied to the Cascade party by John Ban  
& Son and from products from outlets 
supplied by John M Barr & Son were all 
indistinguishable from the isolate from the 
sample of gravy supplied to the Church 
lunch by John M Barr and Son; 

environmental samples taken from the 
premises of John M Barr & Son (vacuum 
packer and boiler) were positive for E. coli 
0157 indistinguishable from that found in 
the sample from the excess gravy; 

E. coli 0157 isolated from the gravy and 
from food and environmental samples 
taken from John M Ban and Son’s 
premises were indistinguishable from the 
isolates from the 29 confirmed cases who 
attended the Church lunch. 

The main outstanding questions arising from 
the investigation concerned the vehicle of 
infection. From the data outlined in previous 
sections, the following hypotheses were 
formulated: 

- one or more products originating from the 
source had been contaminated with E. coli 
0157 either during processing or handling 
in John M Barr and Son’s premises, or 
during transport or handling at Wishaw 
Old Parish Church; 
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the most likely vehicle of infection was 
the stew. However, if the evidence from 
the helpers at the lunch was correct, it was 
improbable that the organism could have 
survived re-heating at the Church. In 
which case, a more likely vehicle was the 
use of excess unheated or not properly 
reheated gravy, which could have been 
added to the meals before or after serving. 
Less likely vehicles were the pastry 
portions or ready to eat foods cross 
contaminated by the boiling beef or excess 
gravy or a contaminated or infected food 
handler or contact with a contaminated 
surface, implement or utensil. 

the high attack rate in those attending was 
due to a relatively high level of 
contamination of one or more of the foods 
consumed which led to widespread exposure 
to an infective dose of E. coli 0157; 

the infection became established in a 
majority of attenders and caused a high case 
fatahty and hospitalisation rate because of 
their susceptibility due to age and sigmficant 
underlying morbidity. 

It was agreed that these hypotheses should be 
tested by carrying out hrther food and 
environmental, microbiological and 
epidemiological investigations although given 
the nature of the event, it was recognised that 
these would be unlikely to present a totally 
accurate picture of what had occurred on the 
16* and 17* November 1996. 

Epidemiology 

At the first meeting of the OCT on 23d November 
1996, it was agreed that an epidemiological cohort 
study be commenced on those who attended the 
Church lunch. A questionnaire was developed 
and interviews commenced on 24* November by 
Environmental Health Officers. The completed 
questionnaires were sent to the Health Board and 
the data entered into a database (Microsoft 
Access). Analysis was undertaken using the 
SPSS statistical package. 

The analysis of the cohort study on the foods 
eaten at the lunch failed to reveal a statistically 
significant difference in the attack rates 
between those who ate specific foods and 
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those who did not. l k s  was because virtually 
everybody ate the same foods, as there was no 
choice in the menu. 

Seventy-eight of the 83 people interviewed were 
recorded in the database as having eaten the 
stew. Of the 4 who were recorded as not having 
eaten the stew, 2 were confirmed cases (one 
person had no answer recorded to the relevant 
question). One of the two confirmed cases Qed 
as a result of the infection. Further examination 
of the questionnaires revealed that one of these 
cases Qd eat the gravy but not the meat “because 
she had new teeth”; and the other ate a “very 
little” of the stew. 

Seventy people reported having eaten the 
pastry from the steak pie, 10 answered that 
they did not, 2 of whom were cases. One of 
these Qed as a result of the infection. 

Food Investigation 

The cooking of the stew andpastry at John M 
Barr and Son 

Information on the method of preparation and 
initial cooking of the stew in John M Barr and 
Son’s premises was obtained from statements 
previously taken from employees. From these 
the likely process was described. 

The preparation and cooking of the meal at 
Wishaw Old Parish Church 

This was investigated by the Sub-group 
interviewing in detail the key helpers at the 
Church Lunch and by a re-enactment of the 
storage and cooking of the stew and pastry 
portions at the Church on the 16” and 17* 
November 1996. The possibility of cross 
contamination of ready to eat foods (i.e. the bread, 
ice cream and h i t  cocktail) was explored in the 
interview. 

A specific re-enactment of the cooking of the 
lunch took place on Thursday 20* February 
1997. Again representatives of the Sub-group 
were present accompanied by an officer from 
the Strathclyde Police Force’s Scenes of Crime 
Department (who recorded the re-enactment 
with video and still photographs) and a Chef 
Lecturer from Glasgow College of Food 
Technology. 

The College of Food Technology replicated 
the coolung process for 15 lbs. of stew and 
puff pastry portions carried out at John M Barr 
and Son on the day before the re-enactment. 
This was then delivered to the Wishaw Old 
Parish Church the next day. The cooking 
process was then re-enacted with the person 
who cooked the meal present. As a control a 
second 15 Ibs. of raw meat were cooked. 

At the end of the process it was noted that the 
temperature of the precooked meat was 98.2”C 
sufficient to ensure no coliform bacteria survived 
the w h g .  The control dish, which had contained 
the raw meat, reached a temperature of 92.8” C. 

A temperature of 74.6”C was measured in 
between the two layers of pastry squares, which 
had been cooked in the oven. However it was 
noted that the bottom layer flopped over the bars 
of the oven shelf. The helpers present indicated 
that this had also occurred on 17th November 
1996. Examination of a portion of pastry fiom 
this bottom row revealed that it was soft at the 
centre. 

The serving of the meal at Wishaw Old 
Parish Church 

In the interviews, no information was obtained 
which indicated that cross contamination of 
surfaces and/or implements and/or utensils had 
occurred. 

Assessment of the lethality of the re-heating 
process of pu ff pastry 

Because of the concern over the pastry arising 
from the observations made at the re-enactment 
of the Church Lunch, it was agreed to hrther 
explore whether portions of puff pastry could 
have been the vehicles for the infection. 

The pastry could have been contaminated with 
E. coli 0157 during its preparation at John M 
Barr and Son, after the initial cooking in the 
premises or during transport to the Wishaw Old 
Parish Church. There is no specific evidence 
inhcating that thls occurred although there is 
evidence that cross contamination of products 
was occurring in the premises of John M Barr 
and Son at the time of the preparation of the 
pastry and that thls involved pastry products 
containing meat. 
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Lanarkshre Health Board commissioned the 
Campden and Chorleywood Food Research 
Organisation to conduct an experiment into 
whether E. coli 0157 could have survived the 
re-heating process at Wishaw Old Parish 
Church in sufficient numbers in the portions of 
pastry to have caused human infection. 

The experiment concluded that there is evidence 
that E. coli 0157 (Lanarkshire Outbreak strain) 
could have survived the cooking process in 21- 
24% of the puff pastries. Further cross 
contamination could have occurred resulting in a 
greater proportion of those eating the puff pastry 
squares being exposed to an lnfective dose. 

The vehicle of infection: review of 
hypotheses 

Four hypotheses were assessed: 

1. The stew or gravy 

Prior to the specific investigation into 
the Church lunch, it appeared that the 
most likely vehicle of infection was the 
stew or excess gravy, which could have 
been added to the meal before or after 
serving. 

Epidemiological evidence from the cohort 
study revealed that almost all the cases ate 
either the stew or gravy. A further 
confirmed case ate only the stew left over 
from the lunch. E. coli 0157, 
indistinguishable from that isolated from 
other samples taken from the premises of 
John M Barr and Son and from the 29 
confirmed cases in those attending the 
Church lunch, was isolated from a sample 
of the excess gravy. However, the 
findings from the interviews and the re- 
enactment of the preparation of the Church 
lunch did not support the hypothesis that 
either the stew or the excess gravy could 
have been the vehicles. 

2. The portions of puff pastry 

In the re-enactment of the re-heating 
process, there were pointers to the fact that 
some of the portions of pastry may not 
have been thoroughly re-heated prior to 
serving at the lunch. The experiment into 

the lethality of the re-heating process 
confirmed that E. coli 0 157 (Lanarkshire 
Outbreak Strain) could have survived in 
sufficient numbers to cause infection in a 
significant proportion of those eating the 
meal. 

A further confirmed case ate the pastry left 
over from the lunch. However two 
confirmed cases (one a fatality) with no 
evidence of other possible exposures to E. 
coli 0157 infection, stated that they did 
not eat the pastry. 

3 .  Ready to eat foods contaminated from a 
contaminated surface, implement or 
utensil or food handler 

There is no evidence to indlcate that cross 
contamination of the ready to eat foods 
(bread, ice cream or h i t  cocktail) had 
occurred. No specific evidence was obtained 
that sufices, implements, utensils or food 
handlers’ hands had been contaminated by 
the boiling beef, stew or excess gravy to a 
level sufficient to have led to infection in 
over 50% of those eating the lunch. 
However, this cannot be totally excluded. 

A subsequent confirmed case may have 
been exposed to the organism through 
having eaten food which may have been 
cross contaminated in the Church lutchen 
later the next week. 

4. Ready to eat foods cross contaminated by 
a previously infected food handler 

A further hypothesis is that a previously 
infected food handler may have cross 
contaminated the ready to eat foods or the 
re-heated foods prior to their being 
consumed. The only foods directly 
handled by the helpers were the pastry 
and the bread. None of the food handlers 
involved had an episode of loose stools 
that day. Neither had they purchased 
products from John M Barr and Son’s 
shop (the main source of exposure to 
foods contaminated with E. coli 0157 in 
Wishaw at that time) or an outlet supplied 
by that company in the previous seven 
days. 

55 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I. 

I, 

Central Scotland E.coli 0157 Outbreak in Lanarkshire (November f996 to January 1997) 

The level of contamination of the 
foodhandlers hands must have been very 
high to have cross contaminated ready to 
eat foods with a sufficiently large dose of 
the organism to cause infection in so many 
people. There is no direct evidence to 
substantiate t l u s  hypothesis. 

None of these four hypotheses on the vehicle of 
mfection at the Church lunch can be proved or 
disproved as being the sole or major vehicle of 
mfection. It may be that more than one vehcle 
was involved. Of the four hypothesised vehcles, 
the least likely is the last. 

CONCLUSIONS FROM CHURCH 
LUNCH INVESTIGATION 

The main conclusions from the investigation 
are: 

the most likely source of the infection was 
John M Barr and Son, Butchers, 
Caledonian Road, Wishaw which supplied 
pre-cooked stew and pastry portions and 
boiling beef for the Church lunch; 

there is no conclusive evidence as to what 
was the most likely vehicle of infection. 

56 

More than one vehicle may have been 
involved; 

although there is no conclusive evidence 
that pastry portions were the only vehicles 
of infection, the findmg that E. coli 0157 
of the outbreak strain in pastry could 
survive the re-heating process, is of 
concern. 

The evidence relating to the Church Lunch 
was further reviewed at the Fatal Accident 
Inquiry. The Sheriff concluded that: 

“The stew and gravy then were contaminated 
when they were placed in the Church oven. 
Since such a high proportion of those 
attending were affected the bacteria must have 
survived the re-heating process so that the 
lunch guests were served with contaminated 
food. Notwithstanding the evidence of the 
Church helpers the conclusion must be that at 
least some of the meat failed to reach the 
requisite temperature for the requisite kill time 
of the bacteria. In so determining I would not 
wish it to be thought that those responsible for 
the preparation of the lunch did something 
which at the time could be regarded as wrong 
or even careless. . . ” 
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3.6 INVESTIGATION INTO THE 
BIRTHDAY PARTY HELD AT THE 
CASCADE PUBLIC HOUSE ON 
23RD NOVEMBER 1996 

Introduction 

On Friday 29* November in the late afternoon, 
the Department of Public Health was notified 
of 6 persons who had attended the special 
clinic at Wishaw. All had been at the same 
party on the night of 23‘d November. On 
Saturday 30* November, details were obtained 
about the organisers of the party. The hostess 
was contacted. She informed a member of the 
Department that: 

0 the party was for her daughter’s 18* 
birthday and took place at the Cascade 
Public House, Wishaw; 

0 cold cooked meats and a birthday cake had 
been eaten at the party; they were 
purchased from John M Barr and Son’s 
shop on the morning of 231d November by 
the hostess’s uncle; 

0 the uncle had contacted the shop on the 
Saturday after hearing rumours concerning 
the butcher and had been told the problem 
was limited to corned beef; 

0 the hostess had contacted Law Hospital to 
inquire about the possibility of the cold 
meat presenting a risk and had been told 
that as long as the meat was fresh, there 
was no problem. 

The Department of Public Health communicated 
this dormation to the Deparhnent of 
Environmental Services on the &moon of 
Saturday 30* November 1996. A wide-ranging 
investigation was commenced. 

Description of the Birthday Party 

Over 100 people were at the party either as 
members of the family holding the party, their 
guests, gatecrashers or working in the public 
house. The party hostess had used the cooked 
meats to prepare a buffet at home which was 
composed of: 

0 sandwiches (containing the cold cooked 
meats supplied by John M. Barr & Son) 

bridge rolls (also containing the cold 
cooked meats supplied by John M. Barr & 
Son) 

salad 
cakes 
birthday cake 
sausage rolls 

0 quiche. 

slices of cold cooked meats 

The food was later transported by the family to 
the Cascade Public House. 

Objectives of the investigation 

1. To gather evidence about the circumstances 
surroundmg the supply of cold cooked meats 
to the Birthday Party. 

2. To test the hypothesis that the cold cooked 
meats were the vehicles of infection in cases 
who had attended the Blrthday Party. 

3. To review the communications made by the 
organisers and attenders at the Blrthday 
party with NHS and other agencies. 

Methods 

The Department of Public Hea& Law Hospaal 
NHS Trust and the Department of Environmental 
Services carried out investigations which were co- 
ordinated by the OCT. Three areas were 
investigated: 

Food 
Epidemiology 

0 Communications. 

Food Investigation 

The hostess and her uncle were interviewed by 
officers from the Department of Environmental 
Services. They informed the EHOs that when 
organising the birthday party the hostess had 
asked her uncle to obtain the meats for a buffet 
similar to those whch he had served at his own 
Ruby Wedding celebration. He therefore 
proceeded to order 100 slices each of roast beef, 
roast turkey and boiled ham from John M Barr & 
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Son along with a blrthday cake. All were to be 
collected by the uncle early in the morning on 
Saturday 231d November, 1996. 

At 0915 hours on 231d November 1996, the 
uncle called at John M Ban & Son’s premises 
and collected the cold meats and the birthday 
cake. He then took the food to the hostess’s 
home where he was told by his niece that there 
were rumours that John M Barr & Son’s 
premises were implicated in an outbreak of 
food poisoning in the area. He was unaware 
of these but telephoned John M Barr & Son’s 
premises and was informed that the cold meats 
he had just purchased were “fine”. Content 
with t h s  information, he reassured the hostess 
and left to go away for the weekend. 

The hostess put the cold meats in her refigerator 
and later started to prepare the buffet. The 
rumours concerning food poisoning lmked to 
John M Barr & Son’s premises were becoming 
stronger so later in the afternoon she telephoned 
Wishaw Police for advice. They referred her to 
Law Hospital and when she telephoned Law 
Hospital she was referred to a Doctor to whom 
she explained the situation. She was told by this 
Doctor that everythmg would be “OK” and that 
her party could enjoy their food. The hostess 
then finished preparing the buffet and her 
husband and son delivered the food to the 
Cascade Public House. The party started later 
that evening. 

The hostess advised that she still had some of 
the cooked meat, which was used at the party, 
in her freezer. This meat was taken and 
submitted for microbiological examination. 
During the epidemiological interviews, it was 
discovered that some of the cold meats, in 
excess of that required to make up the buffet, 
had been distributed amongst her family. 
Although most had already been consumed, 
the hostess’s father still had some in hs 
freezer. Roast turkey and boiled ham were 
submitted for microbiological examination. 

E. coli 0157 was isolated from the boiled ham 
obtained from the hostess’s father. 

Epidemiology 

The initial task was to identlfy those who had or 
may have consumed the products supected as 

being the vehicles of infection. The guest list 
provided by the hostess contained approximately 
90 names but it soon became obvious that many 
more people attended the party than were 
actually invited. Also at the end of the evening, 
those people who were dnnking at the Cascade 
Public House main bar, were invited by the 
hostess to eat the food whch had not been 
consumed during the party. In total 129 people 
were traced and this compromised the study 
population. 

A cohort study was carried out on this 
population to test if there was a significant 
association between the consumption of cold 
cooked meats and being a known case of E. 
coli 0157 infection. All 129 identified were 
interviewed. 

The majority of the study population was aged 
between 15 and 19 years (57%). Only 12 
(9%) were aged 40 years or over. 

The cohort analysis revealed a significant 
association between eating the sandwiches at 
the buffet and being a case (P=0.003) (see 
Table 3.15). No case ate bridge rolls alone. 
Further analysis compared those who ate cold 
meat filled products (sandwiches alone or 
sandwiches and bridge rolls) to those who did 
not, and revealed that the attack rate for being 
a case in the former was 30% compared to 7% 
in the latter (P = 0.003). 

Because a number of the 24 cases and the 
other 105 present at the party did not answer 
every question, the total number of responses 
for each food product varies. 

Of the 25 cases in the cohort, 1 1 were confirmed. 
Twelve were asymptomatic (5 confirmed). The 
high proportion of asymptomatic cases and the 
fact that there were no deaths, are indicative, 
when compared to the cohort attendmg the 
Church Lunch, of the lesser impact of the 
infection in younger people. 
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Those who did not eat fie food 
product 

I I 

TABLE 3.15 

Cascade Party: Food specific attack rates 
All cases  

Communications 

A review of communications on the night of 
the 23'd November was undertaken. Two 
problems were identified: 

internal communications in the hospital 

Despite information about the situation 
being known by a range of individuals 
working at the hospital, the Accident and 
Emergency doctor to whom the hostess's 
call was transferred, was unaware of the 
outbreak. Law Hospital NHS Trust 
subsequently issued an apology. 

communications between the hospital 
and the Department of Public Health 

Information about a party was provided to 
the hospital by a relative of the hostess 
whose son was being discharged after 
treatment for suspected E. coli 0157 
infection. Information was communicated 
to the Department of Public Health. The 
informant from the hospital and the member 
of the Department of Public Health dld not 
know the location where the party was being 
held. A member of the Department 
attempted to contact the lady at home. He 
understood that she was the organiser of the 
party and was taking steps to stop the cold 
cooked meats being consumed. After two 

unsuccessful attempts to contact her by 
telephone and given his understandmg that 
steps were being taken to withdraw the food 
and that the OCT had pressing priorities 
needing to be tackled on the first full day of 
the outbreak, no further follow-up was 
undertaken. 

CONCLUSIONS FROM CASCADE 
INVESTIGATION 

The circumstances surrounding the supply 
of cold cooked meats to the Birthday Party 

The investigation revealed that John M Ban and 
Son did not adhere to the voluntary agreement 
reached on the evening of 22"d November to 
withdraw from sale cold cooked meats. 

Cold cooked meats were the vehicles of 
infection in cases who had attended the 
Birthday Party 

The analysis of the attack rates for infection 
among those attending the Cascade party 
showed a statistically significant association 
between having eaten cold meat sandwiches 
and being a case of E. coli 0157. John M Barr 
& Son supplied the cold cooked meats. The 
detection of E. coli 0157 (outbreak strain) in a 
sample of boiled ham purchased from John M 
Barr and Son and from the same batch used at 
the party, corroborated this finding. 
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The communications made by the organisers 
and attenders at the Birthday party with NHS 
and other agencies. 

The review revealed that the communication 
of important mformation withn and between 
NHS agencies was not fully effective at a 
critical juncture in the outbreak. 

I 

60 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I. 

' 0  

I 

Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November 7996 to January 7997) 

3.7 OVERALL CONCLUSIONS DRAWN 
FROM THE OUTBREAK 
INVESTIGATION 

The preliminary hypothesis formulated on the 
afternoon of 22nd November, was that the source 
of infection was John M Barr & Son, Wishaw; 
for sporadic cases the foods implicated were cold 
cooked meats; for the cases associated with the 
lunch at Wishaw Old Parish Church, steak pie. 
The subsequent investigation supported this 
hypothesis but also indicated that a wider range 
of foods and outlets were involved. In summary 
the investigation found 

E. coli 0157 (outbreak strain) most 
probably entered John M Barr & Son in 
carcass or other forms of meat from cattle 
slaughtered at Wishaw Abattoir. 

In the butchery at John M Barr & Sons it 
is highly likely that raw meat of beef 
origin cross contaminated the processes 
involved in: 

* butchering non-bovine meat ( E. coli 
0157 (outbreak strain) has been 
isolated from one specimen of pork 
and there are 2 confirmed cases who 
were probably infected through eating 
pork purchased raw from the shop); 

* cooking and preparing for sale, cold 
cooked meats; 

* cooking and preparing for sale, steak 
pie and other pastry products 
containing meat. 

As a result a wide range of these products 
were contaminated with E. coli 0157. It is 
also likely that further cross contamination 
of cold cooked meats and perhaps pastry 
products took place in the butcher shop. 

From the number of cases associated with 
the outbreak, cross contamination was likely 
to have been considerable and on-going for a 
period of at least two weeks. Thls was due 
to a number of practices in the Company 
indicative of a lack of proper concern for 
food hygiene. The range of products cross 
contaminated and associated with cases is 
partly a result of the low infective dose and 

relative ease of communicability which are 
features of E. coli 0157. 

Contaminated products, which were the 
probable vehicles of infection in cases, were 
sold in John M Barr & Son's shop from at 
least the 1 I* November 1996 (the date of the 
first purchase by a confirmed case from John 
Barr and Sons) until the 231d November. 
They were probably distributed to food 
outlets including functions during that time 
(the date of first purchase of a food likely to 
have been the vehicle of infection by a 
confirmed case from an outlet was 15' 
November 1996). 

In outlets supplied by John M Ban & Son, 
further cross contamination mostly of cold 
cooked meats is highly likely to have 
occurred. This appears to have been 
particularly the case in butchers. 

The large number of cases associated with 
the outbreak is almost certainly a result of 

* the number and range of contaminated 
products on sale or distributed to the 
public particularly in Wishaw and 
surrounding area; 

* the relatively high level of their 
contamination; 

* the volume of John M Barr and Son's 
sales; 

* the characteristics of E. coli 0157 i.e. the 
low mfective dose, the ease of 
communicability and high pathogenicity. 

Contaminated cold cooked meats were the 
main vehicles of infection because they 
were purchased ready to eat without re- 
heating. To a lesser but significant extent, 
pastry products containing meat (most 
probably incompletely reheated or eaten 
cold) were major vehcles of infection. 
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4. CONTROL MEASURES 

4.1 INTRODUCTION 

At the first meeting of the Outbreak Control Team 
on the morning of the 23rd November 1996 
agreement was reached on the various actions, 
additional to those taken on the evening of 22& 
November, deemed necessary to prevent firther 
spread of the outbreak. Patient care was discussed 
more M y  at the next meeting on the 24* 
November. These measures were subsequently 
reviewed at least daily for the next three weeks. 
When appropriate they were modified or 
extended. 

The aims of the control measures were: 

0 to prevent further foodborne spread of the 
infection; 

to prevent person to person spread of the 
infection; 

0 to provide effective care for those infected 
or suspected of being infected; 

to inform the public, particularly residents 
of the affected area, about the outbreak 
and allay unnecessary anxiety; 

to ensure that all relevant agencies not 
directly involved in the Outbreak Control 
Team were kept informed timeously. 

The measures taken fall into five broad 
categories (see Figure 4.1): 

food safety: removing all contaminated or 
potentially contaminated products from 
the food chain and preventing potential 
further contamination; 

the prevention of secondary spread: avoidmg 
person to person spread, household 
contamination of food and the possibility of 
infected persons contaminating food 
prepared, distributed or served in food 
establishments; 

the care of cases: the effective treatment of 
those with or suspected to have the 
infection by primary, secondary and 
tertiary healthcare services 

public information and communications: 
communicating key public health 
messages and details of how the outbreak 
was being managed through different 
media; 

The following sections detail the aims and 
objectives of specific control measures, how 
they were implemented and their results. 
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4.2 FOOD SAFETY MEASURES 

Introduction 

North Lanarkshire Council Department of 
Environmental Services carried out a number of 
food safety measures within the w e w o r k  of 
the relevant Codes of Practice of the Food Safety 
Act (1990). They h l l  into three categories: 

0 the removal of suspect contaminated 
products from sale or distribution 

0 the disinfection of premises and processes 

advice to consumers 

Removal of suspected contaminated 
products from sale or distribution 

The following measures were taken: 

a. the voluntary agreement with John 
Barr on Friday 22"d November 1996. 

As detailed in pages, officers of the 
Department of Environmental Services and the 
Department of Public Health met at 1800 
hours on Friday evening and decided to pursue 
in the first instance a voluntary agreement with 
John M Barr & Son to withdraw from sale 
foods suspected of being the vehicles of 
infection in cases of E. coli 0157 infection. 

This decision was made because 

0 it was to the benefit of the control of the 
outbreak to secure the fill co-operation of 
the Company and this was more likely to be 
forthcoming with a voluntary agreement; 

0 at that time, there was not enough 
evidence in terms of the Food Safety Act - 
Code of Practice No.6 to enforce a closure 
of the premises, as there was no current 
knowledge of poor hygiene practices and 
the shop was now closed for the day. 

The officers agreed to only pursue statutory 
enforcement if co-operation was not obtained. 

Three officers then met with Mr John Barr. 
They were all of the opinion that the proprietor 

was totally co-operative and had provided a 
full account of his Company's operations. 
Because of this, through discussion, the 
following agreement was reached: 

John M. Barr & Son would: 

remove cold cooked meats from sale; 

remove steak pie from sale; 

limit the sale in the adjoining baker's shop 
of other pastry products containing meat 
such as mince pies, bridies and sausage 
rolls to those freshly made with fresh 
supplies of meat, in the bakery the next 
morning. 

It was agreed that raw meat should continue to 
be on sale as all raw meat is potentially 
contaminated with E. coli 0157 and is not a 
ready to eat product. 

It was the opinion of the officers present that 
there was no pressing requirement to formally 
seize all the Company's products. There was 
no clear indication at that time that the shop 
was the confirmed source and the proprietor 
had apparently given his full co-operation at 
the meeting. 

It was therefore agreed with Mr John Barr that 
officers fiom the Department of Environmental 
Services would visit the shop the next morning 
(23rd November) at 0700 hours when it opened, 
to commence the food investigation. 

Officers were at the shop at 0700 hours the 
next morning, 23rd November. In retrospect, 
given that the voluntary agreement was 
breached that morning and the information 
supplied by Mr Barr on the Friday evening 
was inaccurate, greater emphasis might have 
been placed on strictly enforcing the 
agreement. However talung into account the 
proprietor's apparent full co-operation, the 
priority of the officers at the shop was to 
gather evidence to confirm whether or not the 
Company was the source of the outbreak 

b. additional food safety measures decided 
by the Outbreak Control Team on the 
morning of Saturday 23* November 
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The first evidence gathered at John M Barr 
and Son’s shop on the Saturday morning, 
indicated that: 

there was no complete separation between 
the butchery and bakery side of the 
business in the preparation of products 
containing meat; 

there was no complete separation between 
cooked and raw products; 

food hygiene practices were defective. 

The OCT therefore decided to approach 
Mr John Ban  to remove from sale all ready to 
eat products containing meat including pastry 
products containing meat and sandwiches, 
from the baker and butcher shops. Mr John 
B a r  agreed to this and only raw meat 
continued to be on sale from the butcher shop. 
The proprietor voluntarily closed both his 
shops the following week. 

c. the removal of foods from outlets 
supplied by John M Barr and Son with 
implicated products 

When retailers who may have had suspect food 
on sale were identified from the various lists 
supplied by John M Barr & Son and from the 
food and epidemiological investigations, they 
were asked by telephone to put this food aside 
for later collection by the Department, together 
with any other food that may have come into 
contact with it, e.g. via the use of a meat slicer. 

d. the voluntary closure of a Butcher in New 
Stevenston. 

During the outbreak, the epidemiological 
investigation identified a cluster of cases of E. 
coli 0 15 7 in the New Stevenston area who were 
potentially linked to the purchase of cooked meat 
and meat products from a local butcher. The 
butcher in question had previously received 
supplies of cooked meat, prepared by 
JohnM Barr & Son, from a local wholesaler. 
The proprietor of the butchers had previously 
been given an instruction to remove any suspect 
foodstuffs as indicated above and cany out a 
thorough deep clean of the premises including 
work surfhces and equipment. 

Officers from the Department of Environmental 
Services inspected the premises on 9* 
December. Based on their findings and further 
epidemiological information, the Department of 
Environmental Services in consultation with a 
Consultant in Public Health Medicine took the 
decision that the butcher’s premises were to be 
closed. Environmental Health Officers visited 
the premises to serve an Emergency Prohibition 
Notice to close the premises. However, after 
advising the proprietor of the business of the 
seriousness of the situation and following 
discussion, he offered to voluntarily close his 
premises with d e l a t e  effect and commence a 
hrther h l l  and thorough deep clean programme. 
Having offered to take th s  course of action the 
proprietor also signed a statement accepting that 
his premises would close and remain closed until 
the OCT deemed otherwise. 

Officers of the Department of Environmental 
Services thereafter took a number of surface 
swab samples to test the effectiveness of the 
deep clean. Permisson to sell foodstuffs was 
conditional on no hrther cases occurring and 
satisfactory results from the microbiological 
examination of food specimens and swabs. 
The premises remained closed until 20* 
December 1996 when the OCT was satisfied 
that the operation of the butchery business no 
longer presented an imminent risk to health. 
On reopening, the business was only allowed 
to sell raw meat and raw meat products. 
Subsequently E. coli 0157 (outbreak strain) 
was isolated from a specimen of corned beef 
obtained from the butcher’s shop. 

As contraventions of The Food Safety Act 
1990 and The Food Safety (General Food 
Hygiene) Regulations 1995 had been noted, a 
report was prepared and submitted to the 
Procurator Fiscal who subsequently decided 
not to take proceedings against this proprietor. 

The cleaning and disinfection of 
premises and processes 

The following measures were taken: 

a. the disinfection of John M Barr & Son’s 
premises 

On Saturday 23rd November it was agreed by 
the OCT that the Company should carry out a 
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thorough cleaning and disinfection of all 
surfaces, implements and equipment using a 
bactericidal disinfectant. Th~s  was carried out 
on Sunday, 24* November, when the premises 
were closed. On completion of this cleaning, 
hrther swabs were taken from surfaces, which 
later proved to be negative. 

b. the disinfection of the outlets 

Outlets supplied directly or indirectly with cold 
cooked meats or pastry products containing meat 
from John M Barr & Son were instructed by the 
Department of Environemental Services to 
thoroughly disinfect (deep clean) all equipment 
such as a M e  or meat slicer and work surfaces 
which had come into contact with the suspect 
food. This advice was followed up with visits by 
officers when the suspect food was collected. 

This advice was repeated to a number of 
outlets during the week of lO* December 
because of concerns about on-going cross 
contamination as indicated above. 

Advice to Consumers 

a. public communications indicating John M 
Barr & Son as the likely source of the 
outbreak and providing advice to 
consumers 

At the first OCT on Saturday 23'd November 
1996, it was decided that there was now 
sufficient evidence to publicise the probable 
link of John M Barr & Son with cases of E. 
coli 0157 infection and to provide food 
hygiene advice to the public. Immediately 
after the OCT a press release was written. It 
was decided that to help deal with public 
concern, a helpline should be established. 
This was set up at Monklands Hospital and its 
telephone number included in the press release 
which was issued at 1645 hours on Saturday 
23rd November. It advised consumers: 

if they had cold meats or products 
containing cooked meats purchased from 
John M Barr & Son at home, not to eat 
them, to ensure that there was no contact 
with other foods and to retain the items 
and contact environmental health; 

to properly and thoroughly cook raw meat 
and raw meat products (like sausages and 
hamburgers). 

The information featured in late afternoon and 
evening radio and television news bulletins. 
Similar advice was provided in press releases 
during the next 5 days. 

b. advice to the public not to eat cold cooked 
meats or pastry products containing meat 
from outlets supplied by John M Barr & 
Son 

John M Barr & Son's products were not 
labelled as originating from the company. 
Because of this the only way the consumer 
could identify them was by being told the type 
of product supplied directly or indirectly by 
John M Barr & Son and the outlets in which 
they were sold. 

As detailed previously, Mr Ban dormed 
members of the OCT on the evening of Friday 
22nd November that his business only supplied 
caterers. On Saturday 23d November 
information was obtained about businesses 
which John M Barr & Son supplied. On Sunday 
24* November, one of the Company's van 
drivers informed the investigative team about 
deliveries to a major retailer in Central Scotland. 
It was apparent that the information provided 
was incomplete. The then Code of Practice 
No.16 of the Food Safety  Act required food 
authorities to be as sure as possible that any list 
was complete before publicising it. The 
Department of Environmental Services decided 
not to publish the list at that time. 

On Tuesday 26" November members of the OCT 
decided to review the food safety measures with 
representatives ffom the Scottish Office. By that 
time what was thought by the Department of 
Environmental Services to be the list of outlets had 
been obtained ffom the Company. A risk 
assessment was carried out (see Section 3.3). A 
key issue in releasing mformation was the balance 
between creatmg unnecessary public anxiety and 
protxtmg public health. It was decided that if 
donnation about outlets was widely publicised at 
that time, the former outweighed the latter i.e. 
public anxiety would be heightened without any 
great benefit to the public health. This was 
Fcu la r ly  the case as the products did not bear the 
name of the Company. 
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On Wednesday 27* November media interest 
in the outbreak became intense after a further 
case died overnight. Their attention focussed 
on the distribution of John M Barr & Son's 
products particularly when it became known 
that the OCT was not releasing details of the 
outlets supplied. It became obvious that not 
publicising the list was stoking public anxiety 
instead of dampening it. The decision was 
therefore taken by Lanarkshire Health Board 
and North Lanarkshire Council to issue a list 
(even though incomplete) of all known outlets 
dealing in cooked meat and cooked meat 
products wholesaled from John M Ban & Son. 

Information about the outlets was publicised 
on 2 7 ~  November and on each day thereafter 
when additional information became available 
until the 5th December. The press release 
advised consumers: 

0 to dispose of any loose cold meat, 
unpackaged pies or unpackaged pie type 
products, particularly when the product 
did not have a manufacturer's label, 
purchased from one of the named outlets 
and not yet eaten even though it was 
unlikely that the food would have been 
produced by John M Barr & Son. 

CONCLUSION 

An evaluation of the effectiveness of the food 
safety measures in Lanarkshire was undertaken, 
based on a study of the epidemiological data 
gathered during the outbreak. Figure 4.2 shows 
the distribution of the consumption of implicated 
products by cases whose exposure to E. coli 
0157 was most likely foodbome. The curve 
drops markedly after the 23rd November. The 
last date of consumption of a product supplied 
by John M Ban & Son by a confirmed case was 
the 25' November; the last of a product from an 
outlet, 1' December. 

Seventy-three cases (36 confirmed) had dates of 
consumption indicating that they ate food after 
the outbreak was recognised on the 22nd 
November 1996. Of these: 

13 cases (2 confirmed) had no evidence of 
a link to John M Barr & Son or an 
associated outlet or fimction; 

4 cases (2 confirmed) were members of 
John M Barr & Son's staff; 

8 cases (6 confirmed) consumed products 
purchased by them or a member of their 
family from John M Barr &Son's shop; 

25 cases (1 1 confirmed) consumed foods 
at the Cascade Birthday Party; 

23 cases (15 confirmed) consumed products 
purchased from outlets associated with John 
M Barr &Son. 

The records of the 56 Lanarkshire cases (the 
total of the last three categories above) most 
probably infected from having eaten foods 
purchased from John M. Barr & Son or outlets 
directly or indirectly supplied by the business 
were analysed. The purpose of the study was 
to identify if there was evidence of an 
exposure to E. coli 0157 that could be related 
to problems in the nature, timing or 
implementation of control measures. Because 
a case could have been affected by more than 
one type of food safety measure, the sum of 
the totals related to each specific control 
measure is greater than 56. The results are: 

30 cases were most probably infected from 
having consumed cold cooked meats or 
pastry products containing meat purchased 
from the shop on the 23rd November: 25 of 
these cases consumed food at the Cascade 
Birthday Party, 2 cases cold cooked meats 
and 3 steak pie or other pastry products 
containing meat. 

12 cases were most probably i n f e d  from 
having eaten implicated products purchased 
from an outlet, in the period between the 
outbreak being recognised and Environmental 
Health Officers becoming aware of their link 
with John M Ban & Son. 

0 9 cases were likely to have been mfected by 
having eaten products purchased Erom 
outlets, after the managers or owners of 
these had been informed about their link 
with John M Barr & Son. The most likely 
explanation for th ls  was ongoing 
contamination of surfhces, implements and 
equipment. 
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9 cases were most probably infected by 
having consumed products on the 23rd 
November and later, which had been 
purchased from John M Ban & Son. Five of 
these ate the implicated foods on the 24' 
November or later, when the information 
about John M Barr & Son as the likely 
source of the outbreak and the 
accompanying food safety advice had 
already received considerable publicity; 

4 cases ate products purchased from 
outlets in the period between the local 
authority becoming aware of their link 
with John M Barr & Son and that 
association being publicised; 

3 cases were most likely to have been 
infected from having eaten meat purchased 
raw which John M Barr & Son was 
permitted to continue selling on 231d 
November. 

The rapid fall in the consumption of 
implicated food products originating from 
John M Barr & Son or outlets supplied directly 
or indirectly by the business, are evidence of 
the overall effectiveness of the food safety 

measures. However: it is recognised that the 
measures were not as fully effective as desired 
because of: 

the voluntary agreement reached on the 
22"d November, having been breached by 
the proprietor; 

the incompleteness of information supplied 
by John M Barr & Son on the distribution of 
potentially contaminated foods and the 
length of time taken to obtain a complete list 
of outlets; 

the probable further contamination of 
ready-to-eat foods in some outlets 
supplied directly or indirectly by John M 
Barr & Son; 

the timing of publicity about the outlets to 
which potentially contaminated food had 
been distributed; 

members of the public not receiving or not 
acting upon food safety advice. 
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4.3 PREVENTION OF SECONDARY 
SPREAD 

Introduction and aims and objectives 

Given the rapid growth in the number of 
confirmed and suspected cases and knowledge 
of previous outbreaks of E. coli 0157, the OCT 
recognised that infection control measures to 
prevent secondary spread of the infection were 
urgently required. The aims of these measures 
were: 

0 to prevent person to person spread of the 
infection; 

0 to prevent further foodborne spread in 
private households and food establishments; 

0 to increase the general level of food 
hygiene in the population during the 
outbreak. 

Ensuring that these were achieved entailed: 

health education directed at individuals on 
personal hygiene and the measures to be 
taken to avoid further foodborne spread at 
home; 

excluding from work or pre-school or 
primary school attendance, cases and 
household or family contacts of cases; 

increasing awareness in food establishments 
of their food safety responsibilities; 

developing and implementing health 
promotion campaigns including media 
publicity; 

ensuring the rigorous application of 
infection control procedures in health care 
settings. 

Health education on personal hygiene and 
the measures to be taken to avoid further 
foodborne spread at home 

Specific advice was developed by public 
health doctors and specialist infection control 
nurses. The Health Board’s leaflet “Food 
Poisoning in the home in the Lanarkshire 

Health Board area” and when available 
“Outbreak of E. coli in Lanarkshre” were also 
provided. Verbal guidance highlighted: 

hand-washing; 
toilet hygiene; 
disinfection and laundry; 
food hygiene in the home; 
employees’ duty to notify employers if 
he/she was in an at risk occupation. 

All people with &arrhoeal illness presenting in 
health care settings in Wishaw and the 
surrounding area were advised on a one-to-one 
basis by nursing personnel. Patients being 
discharged fiom hospital were also given 
guidance on enteric precautions. 

The main centre of activity was the special 
outbreak clinic established at Wishaw Health 
Centre. During the peak period of its functioning 
from Saturday 30” November to Wednesday 1 l* 
December, audlting was undertaken for every 
patient who had clinical intervention to assess 
compliance and comprehension of the infection 
control advice previously given. A standardlsed 
recording form was used. 

Almost 100% of patients attending during this 
period were found to have been compliant by 
their own admission. The infection control 
advice was continually reinforced during 
auditing. The results provided evidence of an 
excellent level of compliance with the infection 
control advice given. 

Exclusions from work or pre-school or 
primary school attendance of cases and 
contacts of cases 

Public health exclusion of individuals was based 
on the “Guidelines on Bacteriological Clearance 
following Gastro-intestinal Infection”2 
formulated by the Scottish Consultants in Public 
Health Medicine (Communicable Diseases and 
Environmental Health) Working Group in 1994. 
Thls defines groups posing a higher risk of 
spreading infection as: 

a) Any people with doubtful personal 
hygiene or with unsatisfactory toilet, hand 
washing or hand drying facilities at home, 
work or school. 
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b) Pre-school children. 

c) People whose work involves preparing or 
serving unwrapped foods not subject to 
further heating. 

d) Staff of health care fhcilities who have direct 
contact with highly susceptible patients or 
persons in whom a gastrointestinal infection 
is likely to have severe consequences. 

Because of the seriousness of the infection and 
the large number of cases, the OCT decided to 
extend exclusion measures to primary school 
children. 

All general practitioners were informed of the 
need for this measure and to whom it pertained. 
Decisions on whom to exclude, were made by 
public health doctors at the special outbreak 
clinic on the receipt of information from GP’s or 
environmental health officers or principally 
nursing personnel working in the clinic. 

In total 62 people were formally excluded: 11 
aged under 5 years; 20 of primary school age 
and 25 adults. There was no information on 6 
persons excluded. A much larger number of 
people informally excluded themselves. 

Advice to food establishments on 
prevention of secondary spread 

In addition to the food safety measures already 
taken by the OCT, it was decided on the la 
December to remind the managers of food 
establishments throughout the Lanarkshire 
Health Board area of their food safety 
responsibilities and request their help in: 

* ensuring that extra vigilance was exercised 
with regard to food and personal hygiene; 

* advising staff that if they should suffer an 
episode of diarrhoea, they should not come 
to work until at least two days &er it 
ceased; 

* advising staff that if the diarrhoea was 
bloody, they should not return until they 
had two consecutive negative stool tests 
taken 48 hours after the diarrhoea ceased. 

A letter was sent to: 

meals on wheels providers 
private and local authority care 
establishments 
nurseries and play-groups 
primary and secondary schools 
colleges of further education 
restaurants 
hotels 
take-away food outlets. 

Health promotion campaigns including 
media publicity 

Details of the media and publicity campaigns 
are provided in the section on public 
information and communications. 

The application of infection control 
procedures in health care settings 

Particular groups at risk of secondary spread 
were healthcare staff, laboratory personnel and 
patients in facilities where infected people 
were attending or being cared for. Thls was a 
particular issue in Monklands and Law 
Hospitals and the special clinic at Wishaw 
Health Centre. 

To deal with this problem infection control 
nurses (ICNs) at the three sites were closely 
involved in advising on the management of 
services and speclfic patients during the 
outbreak; increasing stafYs awareness of the 
need to take enteric precautions and monitoring 
control of infection practice in the relevant 
services. 

The ICNs specifically attempted to ensure strict 
adherence to the guidance contained in the 
Health Board’s Control of Infection Manual - 
Section C “Care of the infected patient”; Section 
E “Management of the patient with loose stools” 
and Section I “Standards for cleaning, 
disinfection and sterilisation”. No major 
problems were identified. 

Conclusions 

21 cases (13 confirmed) were defined as being 
secondary. Thls represents 6% of all cases (6% 
of confirmed cases). Tfus number may be an 
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underestimate because a proportion of family 
members defined as primary foodborne cases 
may have been secondary cases. 

An evaluation was undertaken based on a 
study of epidemiological data gathered during 
the outbreak. Case records were analysed to 
provide evidence of a probable person to 
person or secondary foodborne exposure? 
which might have been prevented by the 
control measures. Two types of analysis were 
carried out: 

a) identification of probable secondary cases 
with evidence of belonging to an at-risk 
group at which specific measures were 
targeted; 

b) identification of cases where there is 
evidence that problems in the 
effectiveness of a specific measure may 
have led to them being exposed to a 
primary case or secondary foodborne 
transmission. 

In total there were 21 probable secondary cases. 
Of these, 8 cases (4 confirmed) were in groups at 
whom specific prevention of secondary care 
measures had been targeted. However there is 
no evidence to suggest that they were exposed to 
E. coli 0157 due to problems with these 
measures. The total is composed of :  

0 Six cases (4 confirmed) who had contact 
with known cases who attended the Wishaw 
Clinic during the time they were 
symptomatic and were symptomatic during 
a period whch accords with the secondary 
case being exposed. However all of the six 
contacts of the probable secondary cases 
were given specific written advice on the 
prevention of secondary spread at the 
Wishaw Clinic. Three of them were 
monitored by nursing staff, for their 
compliance with the advice on return 
attendances. 

0 One possible case who was most likely 
infected through contact with a confirmed 
case in a nursery. No record exists of 
what advice was given to the parents of 
the primary case. The confirmed case did 
not attend the Wishaw Clinic. 

73 

0 One possible case who worked in 
healthcare settings - an ambulance officer 
involved in transporting cases to hospital. 

The risk of secondary disease depends upon 
the age of both the index case and the number 
and type of contacts. Nurseries and playgroups 
are associated with high transmission rates. A 
median attack rate of 22% in pre-school 
children attending a day-centre, was reported 
in one study. A similar finding was found in 
household members of infected persons. 

The absence of secondary cases in hospital and 
community health personnel points to the 
effectiveness of the infection control measures 
undertaken in these sectors. 

The relatively low rate of secondary cases is 
indcative of the overall effectiveness of the 
control measures. 
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4.4 CARE OF CASES 

Introduction and aims and objectives 

As described previously, E. coli 0157 is 
associated with a range of pathological 
processes. Clinical illness does not necessarily 
follow infection but when it does, a significant 
proportion of those infected develop serious 
complications such as haemolytic uraemic 
syndrome (HUS). Mortal@ can be an outcome. 
The OCT decided to put in place special 
measures for the management of those with the 
infection and those suspected of being infected. 

The aim of these measures was to reduce 
mortality and morbidity from E. coli 0157 
infection by: 

identifying the population at risk of 
developing E. coli 0157 infection and its 
complications; 

facilitating their access to appropriate 
health care services; 

delivering the optimum level of care to 
affected patients in the community; 

detecting the early signs of complications; 

concentrating hospital care on the severely 
ill; 

ensuring timely specialist intervention to 
treat those severely ill or with complications; 

co-ordinating these measures to ensure the 
optimum use of resources. 

Achieving these objectives was carried out by: 

0 the development and implementation of a 
clinical management protocol; 

0 the provision of additional primary and 
community care services; 

0 the enhancement of existing specialist 
hospital-based services; 

0 the development and implementation of 
co-ordination and communication systems. 

Development and implementation of a 
clinical protocol 

E. coli 0157 was hitherto an uncommon 
infection in Lanarkshire - the previous year only 
8 cases had been notified to the Public Health 
Department. Few general practitioners therefore 
had knowledge or experience of the care of those 
with established or suspected infection. The 
OCT decided to provide guidance to GPs on 
how patients with mild or severe dlarrhoeal 
illness should be managed in the community. A 
protocol was developed and communicated to 
GP’s by fix on Sunday 24th November (see next 
page). 

Complications of E. coli 0157 infection can 
occur in those with initial mild symptoms prior 
to obtaining microbiological confirmation of 
the diagnosis. The OCT therefore decided that 
the protocol should apply to those presenting 
with mild diarrhoea even if microbiological 
testing of faecal samples submitted by them 
was negative. 

The monitoring of patients’ biochemical and 
haematological status was initially every two 
days for 7 days but was subsequently extended 
to 14 days from the initial presentation for 
healthcare. Because of this, effective CO- 
ordnation between the special clinic at Wishaw 
and the laboratory services at Law Hospital and 
between the latter and general practitioners and 
the hospital services was essential. 

The protocol came into operation on Monday 
25th November. Further guidance to GP’s on 
clinical management was communicated on a 
regular basis. After reviewing the initial clinical 
picture of patients with E. coli 0157 mfection, 
the Area Infectious Disease Unit in collaboration 
with colleagues in public health and 
haematology and biochemistry developed 
guidance on those findings which would 
constitute indications for M e r  monitoring or 
specialist intervention (see next page). 
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Guidance on the management of cases or suspected cases of E. coli 0157 

E. coli 0157 often causes fairly mild gastro-enteritis. However in approximately 50% of cases, 
blood is present in the diarrhoea. The organism produces a toxin, which causes diarrhoea, and in 
approximately 10% of cases this causes significant haemolysis and renal damage. 

It is not possible from simple clinical criteria to define which patients may develop problems. 

Criteria for hospital admission should be the same as for any other case of severe diarrhoea e.g.: 

*significant dehydration 
*toxicity 

other associated diseases which increase the likelihood of complications 
* persistent vomiting 
*the likelihood of a requirement for parental fluid and/or antibiotic management. 

All other cases, where under normal circumstances the patient could be observed in the 
community, may be safely observed but should have initial blood samples taken for biochemistry, 
haematology and serology (see below) and follow-up samples taken every 2 days for 1 week or in 
any situation where the clinical condition worsens. 

Requirements for blood samples are: 

urea, electrolytes and LDH; 

*full blood count and blood film for fragmented red cells 

* clotted blood sample for serology for E. coli 0 1  57 

4 stool specimen must also be taken. A negative result does not necessarily indicate that the 
patient does not have the condition and the management should not be altered. 

4nti-diarrhoea1 medicines should not be used in cases of blood stained diarrhoea 

This guidance refers to the specific management of diarrhoea due to E. coli 0 1  57. Obviously GP’s 
Nil1 be aware of and should not discount other causes of rectal bleeding 

Guidance on the management of cases with biochemical andlor haematological 
abnormalities detected during 14 day monitoring period 

0 abnormal urea and electrolyte (ME) result on one - should be assessedclinicallY and 
appropriately managed by the G P  or more occasion but no trend and no other 

abnormality 

0 fragmented blood cells detected on one or more 
occasion 

- should be fohwed UP weekly bY GP 
clinical assessment and repeat tests 

0 Lactose dehydrogenase (LDH) of over 600 on one - should be to the Area 
or more occasion lnfectious Disease Unit 

0 a rising trend in LDH and/or U&E - should be referred to the Area 
lnfectious Disease Unit 

0 a falling trend in platelet count and/or - should be referred to the Area 
h aemog I o bi n Infectious Disease Unit 
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On 10* December it was decided to cease 
applying the protocol to those with mild, non- 
bloody diarrhoea. 

In all, 5 1 cases (1 3.4% of all cases) are known 
to have suffered from complications related to 
E. coli 0157 infection. Complications were 
defined as: 

e Thrombotic micro-angiopathy (TM) 
evidence of two of the following three 
criteria: 

* red cell haemolysis (red cell 
fragmentation on blood film and LDH 
> 1.5 times the upper limit of normal); 

* thrombwytopaenia (platelets < 15Ox 10’4; 

* acute renal impairment (a rising urea 
and creatinine). 

Haemolytic uraemic syndrome @US): 
evidence of all three of the above criteria. 

e Thrombotic thrombocytopaenic purpura 
(TTP): evidence of all the above criteria 
plus the development of new neurological 
symptoms and signs. 

Other complications (renal, pulmonary or 
cardiovascular). 

The age range of those with complications is 
shown on Figure 4.3. Complications were 
more common in the elderly, particularly 
women aged more than 75 years old. Fourteen 
of the 37 female cases (38%) and 3 of the 11 
male cases (27%) aged 75 years and over 
developed complications. Of the 32 cases 
aged less than five years old, 4 developed 
complications (13%). Of the 34 cases aged 5 
to 14 years, 5 developed complications (15%). 
Complications were least common at age 16- 
64 years old: 2% of female and male cases. 

Twenty-seven cases (7% of all cases) were 
diagnosed during the outbreak as suffering 
from HUS (of whom 12 are known to have 
suffered from TTP). Of these, 6 were aged 
less than 15 years (9% of all cases of that age), 
11 between 65 and 74 years (19% of all cases 
of that age) and 6 more than 75 years (1 3% of 
all cases of that age). A further 10 cases were 

diagnosed as suffering from TMA. Fourteen 
cases had other complications, the most 
common being renal impairment (4 cases). 

All 13 cases who died were admitted to 
hospital. Seven cases who died were first 
admitted to Monklands Hospital, six to Law 
and one to Hairmyres Hospital. Five of the 
cases admitted first to one hospital were 
subsequently transferred to another. 

Ten of the cases that died had HUS/rTp and two 
had TMA. Causes of death in patients with 
HUS/TTP were acute renal failure secondary to 
HUS (2 cases), cardiac arrest (2 cases), 
intracerebral haemorrhage, cerebral infarction, 
acute myocardial infarction, multiple organ 
failure, hepatorenal syndrome secondary to 
macronodular cirrhosis and septic shock. The 
patients with TMA died of a CVA and 
pneumonia. An elderly man with no evidence of 
microvascular complications died of acute 
pulmonary oedema. The average duration of the 
illness prior to death was 21.2 days (range 6-47 
days). 

Primary care and community health 
services - the special outbreak clinic 

The special outbreak clinic at Wishaw Health 
Centre was established with the aim of 
providing support to GP’s within the Wishaw 
area by: 

aiding the monitoring of patients’ 
haematological, biochemical and micro- 
biological status; 

e facilitating the co-ordination of their care; 

supporting the public health investigation 
into the outbreak; 

providing advice on the prevention of 
secondary spread of the infection. 

The Clinic became operational from 9 a.m. on 
Monday 25*November and ceased to 
function on 27* December 1996. It was 
staffed by nursing professionals from the 
Lanarkshire Healthcare Trust supported by 
administrative and clerical staff from the Trust 
and public health doctors from the Health 
Board. 
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All faecal specimens obtained within the clinic 
were processed through the microbiology 
laboratory at Law Hospital. Results were 
provided daily to the clinic and then circulated to 
each GP Practice withm Wishaw Health Centre. 
Abnormal changes in haematology and 
biochemistry results were phoned directly from 
Law Hospital to the clinic. These results were 
then relayed to the appropriate GP, who 
subsequently arranged for the patient to return to 
the clinic within a 24-hour period. 

The total number of people who presented at the 
clinic was 1,198. Of these, 229 (19%) were 
defined as inappropriate referrals and were given 
written information and advice but received no 
M e r  follow-up unless a faecal specimen was 

taken which produced a positive result. Of the 
total of 380 cases in Lanarkshe residents, 291 
attended the clinic. One hundred and seventy 
four cases were detected at the clinic (45.8% of 
all cases and 17.8% of all attenders). 933 people 
attending the clinic were monitored with the 
protocol. 

The number of patients attending each day is 
presented in Figure 4.4. The number of new 
patients peaked on the 28th November, the day 
the press publicised the details of the extensive 
nature of the distribution of John M Ban and 
Son’s products in Lanarkshire. In total there 
were 5,258 clinic attendances during the four 
weeks the clinic operated. Clinic activity peaked 
on the 5* December when 341 patients attended. 

FIGURE 4.4 

Special Outbreak Clinic at Wishaw Health Centre 
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confined 

Specialist hospital based services 

Probable Possible Tdal 

The initial recognition of the outbreak 
involved staff at Law and Monklands Hospital. 
These two hospitals bore the brunt of the 
workload associated with treating severely ill 
patients. Table 4.1 shows that 125 cases were 
admitted to hospital because of suspected or 
confirmed E. coli 0157 infection. 

Law 14 4 6 24 
Monklands 55 13 32 100 

, Hairmyres 0 1 0 1 
Total 69 18 38 125 

The age breakdown of hospitalised cases is 
presented in Table 4.2. Hospitalisation rates 
were highest in those of pre-school age, lowest 
in those aged 15-44 years and rose in later 
years. 

Age in years 

Of the 29 children aged less than 15 years, 7 
were transferred to the Royal Sick Children's 
Hospital at Yorkhill, Glasgow. 

Number of cases hospitalised SL of all cases ofthat age 

Monklands Hospital 

- "  
5 1  4 
15-44 
45-64 
65-74 
75+ 

Total 

One hundred cases had a first admission to 
Monklands Hospital and a M e r  13 were 
transferred from Law or Hairmyres Hospitals. 

U 7  U".* 

15 44.1 
27 19.1 
17 22.7 
25 43.1 
27 56.3 
126 32.9 

Apart from one case, all cases admitted to 
Monklands Hospital were under the care of the 
Area Infectious Disease Unit. A maximum of 5 1 
beds were made available in three areas of the 
hospital. The fist case was adrmtted on 21st 
November, the last on 16* December 1996. 
Between 231d and 30" November, the number of 
average daily admissions was 8.8, peaking on the 
29'November with 13. 

Law Hospital 

In total 32 people were admitted to Law Hospital 
with suspected E. coli 0157 infection. Twenty- 
four cases were admitted first to Law Hospital. 
Admissions took place between 20th November 
and loth December 1996. Nine cases were 
transferred to Monklands Hospital. 

Other Hospitals 

In total 14 cases were transferred to hospitals in 
Glasgow: 7 to Yorkhill, 3 to the Glasgow Royal 
infirmary 2 to Stobhill and one each to the 
Southern General Hospital and the Western 
Infirmary. 

~ 

TABLE 4.1 

All cases - Hospital of first admission 

TABLE 4.2 

Lanarkshire cases of E coli 0157 infection 
Age distribution of cases hospitalised 
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Co-ordination of healthcare services 

At the first OCT meeting, the issue of calling a 
major incident and enacting the procedures 
detailed in the Board and NHS Trusts’ 
emergency plan was Iscussed. It was decided 
not to call a major incident because most of 
the measures detailed in the plan related to 
significant accidents with a large number of 
casualties being transferred to Accident and 
Emergency Departments. However it was 
decided that special measures were needed. 

At the OCT meeting on Sunday 24* 
November (at which time 22 patients had been 
admitted to hospital with a hrther 11 awaiting 
admission), it was agreed that: 

* guidance for general practitioners would 
be developed - this included the clinical 
protocol; 

* a special clinic would be established at 
Wishaw Health Centre 

* Law and Monklands Hospitals would 
maintain a close liaison especially between 
the Area Infectious Disease Unit and Law 
Hospital Department of Surgery which was 
treating a large proportion of the patients 
who were first hospitalised. Most had been 
referred as surgical emergencies because of 
rectal bleeding. 

General Practices were faxed the guidance 
about the protocol on the 24* November 
(following the first fax the previous day) and 
the clinic established on the morning of the 
25* November. 

From Monday 25* November, the basic pattern 
of how patients messed services during the 
outbreak and how information from these 
services was collected and collated, was 
established (see Figure 4.5). 

On lst December, Monklands Hospital was 
closed for general medical admissions and 
certain elective admissions were cancelled. 
Only cases or suspected cases of E. coli 0157 
infection were admitted. In addition to the 
Area Infectious Diseases Unit, a medical ward 
was cleared for use as an intensive care unit 
given the numbers of patients critically ill 
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Conclusion 

Although the number of deaths was high, the 
proportion of Lanarkshire cases who died (the 
case fatality rate) was relatively low. The report3 
by the Advisory Committee on the 
Microbiological Safety of Food on verocytotoxin 
producing E. coli records an average case fatality 
rate in the UK and USA of between 5% and 
10%. The Lanarkshu-e rate was 3.4%. 

Why the overall case fatality rate was 
relatively low, is not clear. It may be due to 
one or more of the following: 

a larger denominator i.e. a greater number 
of cases, than is the norm in most outbreaks; 

the impact of the primary healthcare services 
in Wishaw and the surrounding area; 

the effectiveness of the measures taken to 
enhance specialist hospital care. 

The impact of the primary health care 
services 

The primary health care response to the 
outbreak was composed of: 

0 general practitioner interventions; 

the special outbreak clinic; 

the monitoring of known and suspected 
cases haematological and biochemical 
status to detect complications. 

Of the 3 10 cases known to have mild or severe 
symptoms, only 125 (40%) were admitted to 
hospital. GPs therefore were the lead medical 
practitioners in the care and treatment of the 
majority of cases. In addition to caring for a 
large number of sick patients, they dealt with a 
large upsurge in the number of patients 
consulting with milder forms of diarrhoea. 

They were supported by the special outbreak 
clinic. This acted as the hub for local action 
during the outbreak: co-ordinating the 
implementation of the protocol, implementing 
many of the measures designed to prevent 
secondary spread of the infection and playing a 
key part in the epidemiological investigation. 
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The purpose of monitoring those known or 
suspected to be cases of E. coli 0157 
infection was to detect complications and 
hence offer specialist assessment and if 
necessary treatment. Complications were 
diagnosed by the presence of combinations 
of the biochemical and haematological 
parameters, which indicated underlying 
pathology. The tests were markers of the 
presence of a problem not predictors of its 
occurrence. The clinical protocol was 
therefore the basis of a surveillance not a 
screening programme. 

Nine hundred and thirty three persons were 
identified as having been managed with the 
protocol at the special outbreak clinic. A further 
99 patients have been identified as having been 
monitored by their own general practitioners 
without attending the special outbreak clinic. 
S x t y  two percent of those attending the special 
outbreak clinic and managed with the protocol, 
completed the fill 14 days of monitoring. The 
compliance rate was lowest in children aged less 
than 5 years (57%) and highest in those aged 
over 65 years (83%). 

The Information Services Department of the 
Scottish Health Services linked biochemical, 
haematological and microbiological data to 
demographic and other data about individual 
attenders. Utilising the linked database, the 
following analyses were undertaken. 

0 the occurrence of biochemical and 
haematological abnormalities in those cases 
who attended the special outbreak clinic and 
those who attended but were not cases; 

the occurrence of biochemical and 
haematological abnormalities in cases who 
developed HUS/TTp, were monitored prior 
to hospital admission and attended the clinic 
and in attenders who were monitored but did 
not develop complications; 

the relationship between a history of 
bloody diarrhoea and the development of 
complications in those monitored at the 
clinic prior to admission; 

0 the development of HUS/TTP in cases who 
developed the complication and were 
monitored prior to adnussion to hospital and 

in cases who developed the complication but 
were not monitored prior to admission. 

The occurrence of biochemical and 
haematological abnormalities in those cases 
who attended the special outbreak clinic and 
those who attended but were not cases. 

The median age of attenders who were not 
cases was 31 years, of cases 42 years. The 
percentage of attenders who were not cases, 
who were female was 60.9%; of cases, 63.7%. 

Raised Urea and electrolytes, fragmented red 
blood cells and abnormal and falling platelets 
were all significantly associated with being a 
case of E. coli 0157. Abnormal haemoglobin 
and raised LDH were not (see Table 4.3). 

The occurrence of biochemical and 
haematological abnormalities in cases who 
developed HUSITTP, were monitored prior to 
hospital admission and attended the clinic 
compared to attenders at the clinic who were 
monitored but did not develop complications. 

lhrty-seven of the 933 attenders at the special 
outbreak clinic who were managed with the 
protocol, were referred after being discharged 
from hospital. One case had haemolytic uraemic 
syndrome diagnosed at first attendance. Nine 
cases were admitted to hospital but it is not clear 
if this was before or after first attendance at the 
clinic. In total therefore 886 patients attended 
the clinic and were managed with the protocol 
prior to any admission to hospital. Of these: 

0 245 were cases of E. coli 0157 infection 
(2 7.7%); 

0 27 were subsequently admitted to hospital 
(3 .o%); 

0 9 developed complications (1 .O%); 

0 2 died (0.2%). 

The results of the 9 cases with complications 
were compared to the 877 attenders who did 
not have complications and were not followed 
up after discharge from hospital. All nine 
cases with complications had HUS. The 
median age of the 9 cases was 63 years 
compared to 31 years for attenders. The 
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biochemica~ or 
haematological 

abnormality 
Raised Urea and Electrolytes 
Fragmented red blood cells 
Raised LDH 
Abnormal and falling platelets 
Abnormal haemoglobin 

percentage of the 9 cases with complications 
who were female was 66.7% compared to 
60.9% for attenders. The median number of 
days at which they attended the clinic was 3 
compared to 14 for attenders. 

cases who attended clinic Attenders who are not cases Statistical 

number with abnormality 
detected (% of atl cases) 

(n = 291) (n- 642) Significance 
number with abnormality 

detected (W of total) P value 
207 (71) 373 (58) 0.0001 
95 (33) l lO(17) 0.000001 

17 (6) 12 (2) 0.001 2 
78 (27) 142 (22) 0.1 2 

50 (17) 86 (1 3) 0.1 3 

Table 4.4 shows the proportion of attenders 
who had one of the biochemical or 
haematological abnormalities detected on at 
least one occasion and were diagnosed as 
having complications. Except for abnormal 
and falling platelets all other variables occur 
relatively frequently in attenders without 
complications. 

n e  relationship between a history of bloody 
diarrhoea and the development of complications 
in those monitored at the clinic prior to 
admission. 

Table 4.5 compares the presence of bloody 
diarrhoea in attenders with complications to its 
occurrence in attenders without complications. 

A history of bloody diarrhoea was significantly 
associated with the subsequent development of 
complications in attenders. However a third of 
the 9 cases with complications had no history of 
bloody diarrhoea. The variable therefore has a 
low positive predictive value (5%) and low 
sensitivity (67%). 

A history of bloody diarrhoea was sigmficantly 
associated with being h t t e d  to hospital. 
However there was also no statistically sigtllscant 
merence between the occurrence of bloody 
darrhoea in cases with complications and cases 
without complications. This may indicate that 
bloody diarrhoea is more associated with being a 
case than being a case with complications. 

TABLE4.3 

Biochemical and haematological monitoring of known and suspected cases of E. coli 0157 

TABLE 4.4 

Biochemical and haematological monitoring of known and suspected cases of E. coli 0157 

I?? ?\ 
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History of bloody 
diarrhoea 

TABLE4.5 

Reported history of bloody diarrhoea : association with complication 

Statistical 

P value 

No history of bloody 
diarrhoea Signikance 

attenders with complications 
detected at clinic 

(n 19) I 6 3 
<0.001 

attenders not known to have 
complications 

(n=877) 
127 750 

TABLE 4.6 

Interval between 

The impact of monitoring biochemical and haematological status 

Cases with HUS monitored prior to 
admission to hospital 

Other cases with HIA not 
monitored prior to admission 

(n=ll) (1~16) 

The development of HUS/TTP in those with the 
compIication who were monitored prior to 
admission to hospital and in those who were 
not rnonitoredprior to admission. 

onset of HUS and onset of 
symptoms 
onset of symptoms and admission 

admission and onset of HUS 

Percentage mortality 
(number of deaths) 

The overall impact of monitoring the 
haematological and biochemical status of 
patients was assessed by reviewing the 
mortality rate in the two groups and the 
intervals between: 

Median: 7 days 

Median: 4 days 

Median: 2 days 

Median: 7 days 

Median: 4 days 

Median: 3 days 

Range: 5-15 Range: 3-15 

Range: 1-14 Range: 0-8 

Range: 1-9 Range: 0-10 
18% 56% 
(2) (9) 

the onset of symptoms related to E. coIi 
0 157 infection and admission to hospital, 

0 the onset of symptoms and the recognition 
of HUS 

0 admission to hospital and the onset of 
HUS . 

In total 1 1 cases with HUS were monitored prior 
to admission (9 who attended the clinic and 2 
who did not). There were no significant 
differences between those who were and those 
who were not monitored prior to admission in 
any of the three intervals. Those monitored were 
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not admitted to hospital earlier in the progression 
of the disease fiom symptoms to HUS . 

The mortality rate was markedly lower in the 
monitored group. However, the difference 
appears to be mainly attributable to there having 
been a higher proportion of cases fiom the 
Church lunch cohort in the group who were not 
monitored. Six of the 9 deaths were from this 
group who tended to have underlying morbidity. 

With regard to the role of primary care in the 
management of an outbreak of E. coIi 0157, 
the following can be concluded: 

the majority of cases of E. coIi 0157 
infection in a major outbreak can and should 
be managed by the general practitioner when 
supported by community nursing, public 
health, laboratory and specialist medical 
services; 

in a major outbreak, a special outbreak 
clinic is likely to be essential to the 
management of the outbreak; 
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There is no clear evidence that monitoring 
the biochemical and haematological status of 
known or suspected cases of E. coli 0157, 
led to the earlier detection of complications 
and the provision of specialist assessment. 
However, in a major outbreak of E. coli 
0 157 when the majority of cases are being 
cared for in the community and given the 
relative frequency of complications, it is 
important to monitor patients to detect 
complications. 

the importance of monitoring patients' 
haematological and biochemical status is 
especially important because a history of 
bloody diarrhoea (the most important 
clinical marker of the presence of infection) 
is not a good predictor of the development of 
complications. 

patients, unless definitively proven not to be 
cases of infection, should be monitored for 
at least 15 days after the onset of symptoms. 

the haematological and biochemical 
variables monitored during the outbreak are 
markers not predictors of the development 
of complications. Except for abnormal and 
filling platelets, all the variables occurred 
relatively frequently in cases without 
complications and patients with symptoms 
who were not cases. The finding of 
abnormal and falling platelets was 
significantly associated with being a case of 
infection. Those with complications formed 
35% of all those with this abnormality 
detected. However, Mling platelets is the 
variable which occurs closest to the onset of 
HUS. The importance of these variables is 
that they are interpreted in combination and 
together with the patient's clinical status. 

Further work is required to assess whether 
other variables are predictors of the 
development of complications and how 
often these should be monitored during the 
15 day period after the onset of symptoms. 
Initial analysis indicates that a raised white 
blood cell count may be a predictor. 
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The effectiveness of the enhanced specialist 
hospital care 

As indicated above, general practitioners were 
asked to manage cases with a clinical protocol 
which selected patients for admission on the 
grounds of symptom severity or the development 
of abnormal blood results. Because of this, those 
hospitalised tended to be severely ill. 

A review was undertaken of 98 cases admitted to 
hospital (69 confirmed, 28 probable and one case 
of E. coli 0157 (non-outbreak b)). Thirty- 
seven (38%) cases developed evidence of 
thrombotic microangiopathy (TMA) . Twenty- 
eight of these progressed fiom TMA to the 
complete haemolyhc uraemic syndrome ( H U S ) .  
HUS developed a mean of 8 days (range 4 - 15) 
after the onset of gastrointestmd symptoms. 
Twelve of the patients with HUS had neurologrcal 
features consistent with lTP. Thirteen cases with 
no evidence of TMA developed complications. 
These complications were perforation of the large 
bowel (1 case), acute abdomen (l), myocardial 
infarction (l), CVA (l), acute pulmonary oedema 
(l), pneumonia (2), unstable angina (l), renal 
impairment (3) and anaemia (2). 

Six children with HUS received dialysis. 
There were no deaths in children. Sixteen of the 
22 adults with HUS/TTp were treated with 
therapeutic plasma exchange (TPE). Patients 
who did not receive TPE were too unwell to 
tolerate the procedure or died before it could be 
performed. A total of 107 exchange procedures 
were carried out and 1100 units of fresh fiozen 
plasma were used. The cost of TPE was 52500 
per person treated. Four of the patients treated 
with TPE had a progressive deterioration in renal 
function and went on to receive haemodialysis. 
The mortality rate in adults with HUSKIT was 
45%, which compares fkvourably with an 
expected mortality rate of 88%. 

Analysis of the clinical and laboratory features 
has shown the following variables to be 
significantly (p<0.05) associated with the 
development of HUS/'TTP and death (see 
Table 4.7). 
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Risk Factor 

Age cl5 or a65 years 
Age > 65 years 
Incubation period 4 days 
Abdominal distension 

TABLE 4.7 

HUSrrrP Death 

Yes No 

No Yes 
Yes Yes 
No Yes 

The development of haemolytic uraemic syndrome/thrombo-cytopaenic purpura and death in 
cases of E. coli 0157 infection admitted to hospital 

Tachycardia on admission 
Moderate or severe dehydration on admission 
Ischaemic Heart Disease 

~~~ ~~ 

Yes No 
No Yes 
No Yes 

Low gastric acid 
Antibiotic exposure in the four weeks prior to symptoms 
Ciprofloxacin taken in less than 4 days from onset of symptoms 
White cell count > 20x1 09/1' 

~ _ _ _ _ _ _  

Yes Yes 
Yes Yes 
No Yes 

Yes Yes 

Neutrophil count > 15 x 109/1' 

Albumin < 35gPl 

~ 

Yes Yes 
Yes Yes 

Blood sample taken within 2 days of symptom onset. 

The following conclusions have been made 
about the group of patients who developed 
complications : 

age is the most valuable predictor of 
complication development, with young 
children and the elderly at most risk. 

a short incubation period is associated 
with the development of HUS/TTP. 

the severity of diarrhoea, abnormal pain, 
vomiting or fever prior to admission, 
although still useful criteria for admission, 
do not predict the development of 
HUS/"ITP or death. 

patients who are takmg acid lowering 
drugs or who have had a gastrectomy are 
at increased risk of H U S m P  

patients who have been taking antibiotics 
in the four weeks prior to symptom onset 
are at increased risk of HUSKIF. 

patients with ischaemic heart disease are at 
increased risk of death 
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0 the clinical diagnosis of dehydration and 
abdominal distension are both associated 
with mortality. 

Neutrophilia and hypoalbuminaemia 
precede and predict the development of 
H U S m P .  These risk factors could be 
used to select patients who will require 
close supervision and more frequent blood 
monitoring. 

Early treatment of infection with 
ciprofloxacin shortens the duration of 
diarrhoea. However, it may also increase 
risk of progression to HUS/TTP and death. 
We would therefore advise against 
antibiotic therapy. 

Therapeutic Plasma Exchange appears to 
be effective in reducing mortality and is 
generally tolerated even in unwell elderly 
patients. TPE is an expensive procedure 
and its effectiveness should be determined 
definitely. A national register of adult 
cases of H U S m P  is probably the best 
method of further defining the role of TPE 
in E. coli 0 157 induced H U S m P .  
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4.5 PUBLIC INFORMATION AND 
COMMUNICATIONS 

Introduction 

The extensive nature of the outbreak 
necessitated the development of a series of 
inter-linked measures to communicate to the 
public, information about the outbreak. The 
initial objectives of these were to: 

provide information on the nature and 
extent of the outbreak and the measures 
taken to control further spread; 

promote awareness of food hygiene and 
safety; 

inform the public about the nature of E. coli 
0157 infection and when and how to seek 
health care; 

give details of the sources of contaminated 
foods and what to do with such foods held 
in households. 

Initial widespread concern when the outbreak 
was declared was abating over the next few 
days. However, it rapidly grew once more 
when it became apparent that the network of 
retail outlets that might be affected was much 
more extensive than the butcher initially 
identified as the source. Moreover, as media 
coverage of the outbreak became more 
extensive and intensive, its focus changed 
from news about the occurrence of a public 
health crisis to an in-depth examination of the 
management of the situation by the public 
authorities. It therefore became necessary to 
allay public anxiety and to seek to publicise 
the steps being taken to control the outbreak 
and their relative efficacy. 

Achieving these objectives entailed: 

* managing a series of media communications; 

* the establishment of the Central Scotland 
Outbreak helpline; 

* carrying out health promotion campaigns; 

* briefing Scottish Office, local politicians and 
opinion makers; 

* providing updates on the situation to 
healthcare and other professionals. 

Media Communications 

From the start of the outbreak on Friday 22nd 
November 1996 there was recognition of the 
crucial importance of making available to the 
general public, comprehensive, accurate and 
timely information about the outbreak, its 
development and its management. Whilst the 
outbreak was primarily in and around the 
Wishaw area, it was considered appropriate to 
make information available throughout the area 
covered by Lanarkshire Health Board. An 
important method for securing widespread 
coverage of information was through the press, 
radio and television, both locally and nationally. 

Immediately following the first meeting of the 
Outbreak Control Team on Saturday 23d 
November 1996, a press statement was prepared 
and was issued to the principal national media 
outlets. The press release contained the 
following information: 

the background to the outbreak; 

the number of reported cases to date; 

the nature of the preliminary investigations 
carried out by Lanarkshire Health Board and 
North Lanarkshire Council Environmental 
Protection Department; 

an indication of the likely source of the 
outbreak; 

the action taken to contain the spread of 
the outbreak; 

the symptoms of E. coli 0157 to look out 
for and the action that members of the 
public developing symptoms should take; 

the Helpline details; 

advice to members of the public having 
purchased cold meat or products containing 
cooked meats from the likely source; 

reassurance about the safety of raw meat 
and raw meat products, if handled 
properly and thoroughly cooked; 
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reaffirmation of the urgent investigations 
being undertaken by Lanarkshire Health 
Board and North Lanarkshire Council; 

0 contact points for media outlets. 

Full press releases, containing the same level of 
information (with updated figures on reported 
cases), were thereafter issued on a daily basis, up 
to and including Wednesday 27' November 
1997. Thereafter, press releases updating figures 
on reported cases and reporting any significant 
events, were issued on a daily basis, up to and 
including 24* December 1996, following which 
2 M e r  press releases were issued on 30' 
December 1996 and 27' January 1997. In total, 
some 37 press releases were issued during the 
outbreak. 

The media focus on the outbreak became very 
time consuming for members of the OCT. 
Accordingly, a decision was taken on 
Wednesday 27* November 1996 to commission 
the services of Beattie Media to assist in 
managing the media interest and monitoring 
media reporting. From that time, through to mid 
to late December 1996, the number and intensity 
of media enquiries, at times, threatened to be 
overwhelming. Dependmg on the number of 
enquiries, between 3 and 6 media consultants 
from Beattie Media worked full time dealing 
with the media. 

After Wednesday 27* November, the daily press 
conferences were discontinued. One to one 
interviews or briefings replaced these. Beattie 
Medui liased with nominated members of the 
OCT. 

Central Scotland Outbreak Helpline 

At its first meeting, the OCT decided to set up 
a telephone helpline to provide concerned 
members of the public with information to: 

0 enable them to avoid exposure to 
contaminated foods; 

0 indicate what to do with any foods 
purchased from the suspected source; 

0 advise on the measures they should take if 
they had symptoms; 

help allay anxiety about the outbreak; 

0 answer specific enquiries about the nature 
of E. coli 0 157 infection. 

Public notice of the establishment of the Helphe 
was made in the first press release on Saturday 
23d November. It was decided to site the 
Helphe at Monklands General Hospital as 
telephone lines were available and expertise was 
on-site. Initial guidance for staff was prepared on 
the Saturday and communicated to the W / A I D S  
Co-ordinator who assumed management 
responsibility for the Helpline M. 

Personnel were drawn fiom a range of mainly 
nursing dlsciplines. During the height of the 
outbreak, operators worked morning, afternoon or 
evening shifts. A consultant in Public Health 
Medicine was avdable to provide back up or 
advice for more complex calls or where it seemed 
that the caller might have information that had 
sigmiicance for the control of the outbreak. 

The helpline commenced at 0900 hours on the 
24th November with a single number networked 
to 5 telephone lines. It was made available 
between 0900 and 2 100 hours. From 2 100 hours 
overnight the line was diverted to Network 
Scotland who provided a generic response to 
callers. As the outbreak progressed, the need for 
the helpline was assessed on a daily basis. A 
record was made of each call and recorded in a 
database. 

A total of 13 16 calls were received, the great 
majority of them between 24* November and 3"' 
December. The distribution of calls over time is 
shown in Figure 4.6. The number of calls fell 
markedly &er the fist day of operation although 
it must be questioned whether the apparent 
paucity of calls on 25* and 26* November is a 
true record. The number increased markedly on 
the 27* and 28" November, when the extent of 
the distribution of suspected contaminated 
products became public. 

Callers were widely distributed - 66% were 
from Lanarkshire, the majority fiom Wishaw 
itself. Most of the rest were from towns or 
areas where a retail outlet associated with John 
M Barr & Son had been identified. 

The reason for calls and the advice given are 
summarised in Tables 4.8 and 4.9. 
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Central Scotland Outbreak Helpline 

Enquires about food bought or eaten 

No. of calls per day 

394 

400 

350 

300 

250 

200 

150 

100 

50 

0 

~ _ _ _ _  

General information request 

Enquiries relating to food handling 8, hygiene 

Enauiries relatina to Derson to Derson transmission 

Enquiries about specific personal risk 

Date 

347 

38 

44 

98 

TABLE 4.8 

Aspects of outbreak control 

General worry/ other specific reasons/ no record 

TOTAL 

Central Scotland Outbreak Helpline 
Reasons for calling 

~ ~~ 

13 

60 

1361 

Advice given to callers Number VO of total 

Reassured 

Personal and Household Hygiene 

Contact GP 

Not to Eat Meat 

1017 77% 

906 69% 

41 3 31 % 

53 4% 

TABLE4.9 

Not To Eat Meat Products 

Retain Meat 

Retain Meat Products 

Contact Environmental Health Services 

Central Scotland Outbreak Helpline 
Advice given to Callers 

58 4% 

18 1% 

18 1% 

55 4% 

89 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I” 

‘0 

Central Scotland €.coli 0157 Outbreak in Lanarkshire (November 7996 to January 1997) 

It became clear that other sources of mformation 
to which the public might reasonably turn in an 
outbreak (such as a local hospital) might not 
necessady have all the relevant information 
needed for an informed response. The 
availability of a group of regularly briefed, 
trained operators able to man a helpline and 
provide advice on symptoms was therefore 
crucial. 

Close links with the investigation process and 
OCT were very important. The provision of 
information on the nature of calls and trends in 
their numbers helped monitor the state of 
public concern and develop health promotion 
work. 

Health promotion campaign 

During the initial stages of the outbreak, health 
promotion focused on the prevention of 
secondary spread of the infection. However, 
after the 27* November, media coverage of the 
outbreak intensified and began to question the 
authorities handling of the situation. The 
number of cases and deaths increased 
sigruficantly. Feedback from the special clinic, 
the helpline and briefing meetings indicated high 
levels of local anxiety and some confusion. 
Members of Parliament informed OCT members 
about information they had received from their 
constituents. 

Because of these factors, the OCT decided to 
mount a specific, high profile local campaign 
over the weekend beginning 7 December and to 
follow it up over a one week period to ensure 
that every household in Lanarkshire would be 
given information about E. coli 0157 infection. 
Lanarkshire H d t h  Board Health Promotion 
Department was requested to develop and 
implement the campaign. A follow-up in the 
week prior to Christmas was commissioned to 
build on the earlier work and to reinforce the 
need for good hygiene practice over the festive 
season. A specific health promotion team was 
formed. 

The objectives of the campaign were to: 

0 reduce anxiety about E. coli 0157 infection; 

a continue to promote awareness of food 
hygiene and safety. 

The key element of the campaign was a new 
leaflet ‘Outbreak of E.coli in Lanarkshire’, 
quickly followed with a full-page advert in all 
local newspapers on ‘Questions you have 
asked about E. coli’. Desi n work on the 

on Friday a print run of 500,000 was carried 
out. First delivery of the completed product 
took place on Saturday morning. 

leaflet began on Thursday 5 B December and 

Staff from the Health Promotion Department 
distributed the leaflet over the weekend utilising 
two information vans. Any individual who 
wished more detail or support was referred to the 
helpline or offered the chance to dscuss the 
issues with a senior health promotion specialist. 
Other detailed support material on food hygiene 
and safety was also distributed. 

The venues selected for hand distribution 
reflected where local people went during that 
weekend: Wishaw Market, Motherwell 
Shopping Centre, the ‘home’ end of Fir Park 
Football Stadium and East Kilbride Plaza (the 
main Chnstmas shopping centre). Leaflets were 
also left in shopping trolleys, information points 
and checkouts in many stores. Many 
supermarkets were not keen to have the leaflet at 
their checkouts, as they were concerned about 
the impact on their trade, of association with the 
outbreak. However they did offer their 
information boards for use and were happy to 
take leaflets for all their staff. Most other outlets, 
non-food or not mainly food, were happy to take 
the leaflet. Taxi Drivers took supplies for their 
passengers. Local newspaper circulation groups 
took over 3 15,000 leaflets for distributing via all 
their newsagents and other outlets on the 
Monday. The remaining 150,000 were 
distributed through Local Authority facilities, all 
NHS premises and Strathclyde Police stations. 

The first advert for all local newspapers, 
‘Questions you have asked about E. coli’, 
appeared in the week ending 15* December. It 
was based on the comments, issues and 
questions raised by the public either on the 
helpline or at the distribution of the leaflet. 
The health promotion team compiled a public 
notice. The follow-up advert, again full page 
in all local newspapers, on ‘Tips to Stay 
Healthy During the Festive Season’ was 
inserted in all local newspapers for their 
Christmas editions. A total of twelve local 
newspapers were used for the advertisements. 
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A letter was sent out to all religious centres for 
the week ending 15* December to give 
religious leaders and their congregations 
information, guidance and helpline numbers. 

The feedback from the public on the streets 
was invariably positive and many were more 
than happy to take the leaflet. A small number 
requested and received hrther information 
through discussion and a few, mainly men, 
were not interested. It is estimated that every 
household in Lanarkshire had at least one, 
probably more, opportunities to have a leaflet 
based on the above distributions. 

Briefings 

From the onset of the outbreak, members of the 
OCT briefed senior management at the Health 
Board, the Local Authority and NHS Trusts. 
The Scottish Office Department of Health was 
informed on the 22nd November and received 
regular detailed updates fiom then on. 
Representatives of the Scottish Office 
Agriculture, Environment and Fisheries 
Department were involved as observers at the 
meetings of the OCT fiom the 26* November. 
These national departments were responsible 
for briefing other Government Departments. 

On-going, local briefings were also carried out 
to inform and answer specific enquiries fiom: 

0 Members of Parliament; 
0 Councillors; 
0 Health Board members; 
0 the Local Health Council; 
0 the NHS Management Executive; 
0 neighbouring Councils. 

A number of formal and informal meetings 
took place with these groups. 

These contacts became more important as meda 
coverage of the outbreak became more intense. 
Individuals who had been briefed were 
themselves interviewed by the Press. Their ability 
to provide an opinion based on an objective 
appraisal of the fhs, became an important feature 
of the efforts to allay public anxiety. 

Updates for local professionals 

GPs and other healthcare professionals needed 
to have information of use in managing 
patients mfected or suspected of being infected 
with E. coli 0157. However, it was also 
recognised that thls group would be the first 
point of contact for many requesting information 
about the outbreak. It was therefore essential 
that these and other “front-line” staff regularly 
received as timely and detailed information as 
possible on the public health investigation and 
control measures. 

During the outbreak, specific communications 
were b e d  to general practices updating them on 
the situation. Between 23d November and 24* 
December 1996, there were &en separate 
written communications to general practices in 
Lanarkshire providing regular mformation on the 
progress of the outbreak and giving specific 
advice on the management of cases. During the 
fkst week of the outbreak, 23d to 29* November, 
there were daily written communications to all 
practices. During December the frequency fell to 
two per week as the outbreak progressed and 
operational policies became more established. 
These written communications were in addition to 
fiequent telephone conversations with particular 
general practitioners and health professionals 
about spectfic aspects of the outbreak. 

The contents of the written communications 
covered: 

current public health statistics (numbers of 
cases, epidemic curves etc.) 

guidance on the management of cases or 
suspected cases (includmg investigation, 
specimen taking, monitoring etc.) 

arrangements to support general practitioners 
with the management of cases or 

suspected cases (information about the 
Wishaw Clinic) 

guidance on hospital admission procedures 

As the outbreak developed, the 
communications contained more detailed 
information on the management of patients 
with abnormal blood results detected during 
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biochemical and haematological monitoring 
and, in particular, operational details about the 
special outbreak clinic regarding numbers 
attending, opening times and policy regarding 
exclusion of cases from school and work. 

Conclusion 

The Central Scotland Outbreak focused on a 
small Scottish town, Wishaw. Residents' 
awareness of and anxiety about the risk from 
E. coli 0157 were obviously heightened 
particularly because the outbreak was one of 
the major UK news stories during November 
and December 1996. A major proportion of 
the time of OCT members was spent in public 
information and communications. 

Public Inform at ion 

There is little specific objective evidence on 
the effectiveness of these measures. A review 
of data from different sources was carried out 
to highlight key issues. These are: 

a) The changmg public demands for information 
during an outbreak. 

The reasons for calls to the helpline changed 
with time. Initially the major reason for calls 
was to obtain general information about the 
outbreak. The number of calls relating to 
meat which had been bought or consumed, 
rose dramatically on the 26" and peaked on 
the 28" November (the day of maximum 
publicity about the extent of the distribution 
of suspected contarmnated products). Calls 
on that subject then decreased to reach 
minimal levels fiom the 31' November 
onwards. Calls about symptoms became the 
major reason for c a h g  from the 28* 
November onwards. 

b) The impact of media coverage on public 
anxiety. 

There is no doubt that public anxiety was 
related to the nature and extent of media 
coverage. Figure 4.7 shows the 
interrelation between the number of calls 
to the helpline, the number of first 
attenders at the special clinic and the 
number of newspaper articles appearing in 
the Scottish and local press. There is a 

close correlation with numbers initially 
falling but then peaking between Tuesday 
26* and Friday 29* November. This 
coincided with the first deaths in cases and 
uncertainty about the distribution of John 
M Barr & Son's products. 

c) The relationship between public perception 
of risk and the detection of cases. 

The increase in the number of attenders at the 
c h i c  probably increased the proportion of 
people who were exposed to E. coli 0157, 
whose infection was detected. 
Microbiological data from Law Hosprtal (see 
Figure 4.8) show that the percentage of 
samples with observed blood in the stool fell 
markedly over the first 8 days of the outbreak 
wMe the number of specimens submitted rose 
and the percentage of positive isolates 
fluctuated. This indicated that as the numbers 
conmg forward for testing increased, the 
proportion of less severe cases of infection and 
of those presenting earlier in the infection 
grew. The more cases detected, the greater the 
public anxiety. 

These findings highlight the importance of 
public perception of risk. Although on strict 
public health grounds there are often insufficient 
grounds for providing information about the 
distribution of potentially contaminated food to 
outlets, thls may be necessary in the wider public 
interest to offer reassurance. 

Despite the major anxiety, the small number of 
cases who ate implicated products after food 
safety information was publicised, the low rate 
of secondary spread and the relatively low 
case fatality rate are indicative that key public 
health messages were being received and acted 
upon by the local population. This emphasises 
the importance of a helpline and of providing 
information as promptly as possible to a range 
of professionals who deal with the public 
(especially GPs and community nurses) in 
addition to attempting to utilise the media. 

Communications 

Despite the extensive measures outlined, 
information about the outbreak failed to reach 
key professionals on two occasions in the early 
stages of the outbreak. 
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On Saturday morning, 23d November, a general 
practitioner in the Motherwell area attended a 
patient with bloody diarrhoea but did not 
diagnose E. coli 0157. The patient was a 
confinned case of the infection and was later 
admitted to hospital and subsequently died. 
There is no evidence that this initial misdiagnosis 
contributed to the case dying. The GP was 
unaware of the outbreak on Saturday morning. 
GP deputising services covering Wishaw and 
Motherwell, were informed on Friday night. 
Public Health Doctors had received information 
that they covered all practices in the area. 
However it is understood that the GP concerned 
did not use the deputising service that night. A 
fax to all GPs in Lanarkshire was sent out on 
Saturday morning. The Edx however did not 
reach the surgery until noon on Saturday by 
which time the doctor had finished consulting. 

On Saturday evening, 23rd November, the 
orgamer of the birthday party at the Cascade 
Public House telephoned the Accident and 
Emergency Department at Law Hospital and 
enquired if it was safe to eat cold cooked meats 
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purchased from John M Barr & Son. A doctor 
informed her that there was no reason not to 
consume these. Information about the outbreak 
had failed to reach that doctor. 

These problems highlighted the need for: 

fax communications to be sent in parallel 
instead of serially (i.e. one after another); 

two methods of information-giving in the 
light of an outbreak occurring: the first, 
top down (cascade) from management to 
staff and the second a “safety net” i.e. 
information direct from Public Health to 
key staff in the community and hospitals 
especially A&E Departments; 

Health Boards to obtain accurate 
information urgently on general practices 
covered and not covered by specific out-of- 
hours, o n 4 1  arrangements during an 
emergency. 



PUBLIC PERCEPTION OF RISK IN LANARKSHIRE DURING E. COL1 0157 OUTBREAK AS 
MEASURED BY HELPLINE CALLS, NEW ATTENDERS AT SPECIAL CLINIC, NEWSPAPER ARTICLES. 

0 Newspaper articles 
E! Clinic Attenders 
€4 Helpline calls 



h? 0) 

9 

OP 
z C 

(D 
1 

s 09 
(I) 

5 'z? m u) 
08 

001 -- 

ozc - 

2 
E 
L 
E 

4 

0 

-- 

-- 

e 0 
0 
ui -- 

-- 

U 
c m 
0 - +a 

4 

a? 
-- 460'02 4 

3 -- %O'SZ g 
(Ip 

(I) 

-- %O'OE 

%OS€ 

%O'OP 

-3 Yl!M 

%O'O 

%O'S 

%O'O c 

%O'S 1 f t 

1 %O'fP 

m 0) 



Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November f996 to January f997) 

4.6 OVERALL CONCLUSIONS 
FROM CONTROL MEASURES 

The aims of the measures taken by members 
of the Outbreak Control Team from the 
22nd November onwards, were: 

0 to prevent further foodborne spread of the 
infection; 

to prevent person to person spread of the 
infection; 

0 to provide effective care for those infected 
or suspected of being infected; 

0 to inform the public, particularly residents 
of the affected area, about the outbreak 
and allay unnecessary anxiety; 

0 to ensure that all relevant agencies not 
directly involved in the Outbreak Control 
Team were kept informed timeously. 

The prevention of further foodborne spread 
of the infection; 

Fifty-six cases in Lanarkshire residents (19% 
of all known foodborne cases) were probably 
infected by foodborne transmission after the 
outbreak was recognised. The majority were 
most probably exposed to E. coli 0157 by 
consuming contaminated food which either 
continued to be sold by John M Barr & Son's 
shop up until the afternoon of 23rd November 
or which continued to be on sale from outlets 
directly supplied by the company. Delays in 
providing advice to consumers and problems 
with some of them receiving or acting on 
advice led a smaller number to become 
infected from having eaten food held in private 
households. 

The occurrence of further cases after control 
measures were instituted must be judged in the 
context of a very large-scale exposure to E. 
coli 0157. Lanarkshire Health Board has 
information relating to over 2,600 individuals 
who were either cases, suspected cases or 
formed part of groups at-risk of the infection. 
The number of cases began to drop markedly 
within the week after the 23rd November. No 
food implicated as a probable vehicle of 
infection was purchased from the shop after 

the 23rd November. These are indicators of the 
overall, if incomplete, effectiveness of the 
measures taken. 

The prevention of person to person spread 
of the infection 

In Lanarkshire given the scale of the 
exposure the small number of probable 
secondary cases (21) is indicative of a 
relatively low rate of secondary transmission 
from primary (foodborne) cases. This is 
indicative of a high level of effectiveness of 
the control measures taken. 

The provision of effective care for those 
infected or  suspected of being infected 

The relatively low case fhtality rate in 
Lanarkshe (3%) is indicative of the 
comparative effectiveness of the specific health 
care measures, which were put in place. There 
were clear advantages in having an integrated 
primary and secondary care response based on a 
shared clinical protocol. The special clinic at 
Wishaw Health Centre was key to this. 

Informing the public, particularly residents 
of the affected area, about the outbreak and 
allay unnecessary anxiety 

There are clear indications from the relatively 
low secondary transmission rate and the large 
number of people accessing primary care 
services that the general public received the 
OCT messages on personal hygiene and food 
safety at home and what to do if symptoms 
occur. This was most probably a result of a 
range of different approaches being used to 
communicate with the public. 

However there is also no doubt that the 
coverage of the outbreak by the media did 
contribute to the state of anxiety present in the 
local population and that the OCT's 
arrangements to deal with the media were, at a 
crucial juncture of the outbreak, over- 
stretched. 

Ensuring that all relevant agencies not 
directly involved in the Outbreak Control 
Team were kept informed timeously. 

The management of the outbreak engendered a 
massive number of communications. CO- 



I 
I 
I 
n 
I. 

Central Scotland Ecoli 0157 Outbreak in Lanarkshire (November 7996 to January 7997) 

ordinating these between and among agencies 
and professionals was a major task. On the 
whole these were handled effectively, except 
in the initial stages of the outbreak, with the 
communication of an inappropriate message to 
the organisers of the birthday party at the 
Cascade Public House. Thls highlights the 
importance of structured communication 
mechanisms being initiated as quickly as 
possible during an actual or potential outbreak. 
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5. OUTBREAK MANAGEMENT 

INTRODUCTION 

The outbreak was a large-scale, public health 
crisis. The extent of the investigation and 
control measures created considerable 
workload and generated large amounts of 
information. Additional resources were 
required. Managing the services involved took 
place in a fast-moving situation. There was a 
climate of major public anxiety, intense media 
scrutiny and significant political debate. 

The OCT and its constituent agencies were 
therefore required to plan, implement and 
evaluate a range of processes on a continuous 
basis. Managing these entailed: 

collating and analysing information from 
different sources; 

assessing and reassessing the risk to the 
public health; 

ensuring decisions were made efficiently 
and subsequently acted upon; 

reviewing the effectiveness of the actions 
decided. 

Accomplishing these depended upon: 

the development of specific information 
services; 

0 on-going risk assessments; 

co-ordinating the Outbreak Control Team. 

OUTBREAK INFORMATION SERVICES 

On 26* November the Information Services 
Unit of the Health Board began the 
development of a case register which formed 
the basis of the epidemiological database for 
the outbreak. Data was collated from a range 
of sources on a daily basis. The quality control 
checks for the case register are presented in 
Figure 3.2. 

Information was presented daily on the 
number of cases and their distribution by: 

case definition 
demographics 
exposure type 
date of onset (epidemic curve) 

As the outbreak continued the volume of data 
increased as did its complexity and the need 
for detailed analyses. 

Initially the details entered into the database 
were personal details, date of onset, outbreak 
category, microbiology status and interview 
status. Although there could be many sources 
of information about a single case, all 
information was channelled through a single 
professional. This ensured that new cases and 
any updated information about known cases 
was controlled by and known to a member of 
the Outbreak Control Team. The lack of a 
unique number utilised by all NHS agencies, 
was an obstacle to the communication of 
information. 

On a daily basis information about new cases 
was entered into the database. Any new 
information about known cases was added. 
Often the information about new cases was 
very limited. It was important that the 
information was updated quickly as the reports 
were used by the OCT at their daily meetings. 

The section of the database on the food history 
of cases and suspected cases required 
extensive development as the outbreak 
progressed. In particular a classification 
system for foods was developed (see 
Appendix 2). 

Information Services also assumed control for 
safe storage and retrieval of the case 
documentation. A system to track amendments 
to the database was also introduced by ensuring 
that if details recorded on the documentation 
resulted in an amendment to the database 
information it was approved by a Consultant in 
Public Health Medicine. 

After the outbreak, the Health Board database 
was linked to those of the microbiological, 
haematological and biochemical laboratories 
involved in the outbreak to facilitate the 
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evaluation of the control measures instituted 
during the outbreak. Most of the data 
presented in this report is derived from the 
database. 

RISK ASSESSMENTS 

A feature of this outbreak compared to most 
others, was the requirement for the OCT over 
a period of a few weeks, to assess, monitor and 
reassess the risk to the public health from 
foodborne or person to person spread. This 
involved: 

defining the nature and effects of the 
implicated hazard- E. coli 0157; 

determining the nature and likely or actual 
levels of foodborne or person to person 
exposure to E. coli 0157; 

identifylng the population actually or 
likely to be exposed to the organism and 
those most likely to be affected by this 
exposure; 

collating this evidence to estimate the 
level of risk; 

assessing current or likely public 
perception of risk. 

There was a need to link the findings fiom the 
different investigations to monitor the level of 
risk. In particular the following epidemiological 
data were regularly considered to assess the 
probability of on-going exposure to E. cob 
0157: 

1. The pattern of the dates of onset of 
symptoms of cases (epidemic curve); 

Particular attention was paid to “outliers” 
i.e. cases with dates of onset of symptoms 
occurring after the 30’ November, the 
period considered to be one incubation 
period since the implementation of the 
first control measures on the 23‘d 
November. Public health doctors followed 
up these cases, utilising a semi-structured 
questionnaire, to obtain further details of 
their exposure. 
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2. The number of cases linked to known 
exposures 

The food histories of cases linked to 
known outlets, were reviewed to identify 
whether the food safety measures were 
being effective. This resulted in the 
identification of a number of cases linked 
to outlets associated with John M Barr & 
Son, who had eaten foods purchased after 
initial disinfection of premises. 

3. Cases with possible new exposures to 
contaminated food; 

Although it was becoming apparent as the 
outbreak developed that John M Barr & Son 
was a source of the vehicles of mfection, it 
was not clear, particularly for the fist 7 days 
of the outbreak, as to whether the company 
was the only source. There remained a 
possibility that contaminated products had 
been supplied to John M Barr & Son and 
that th ls  supplier also distributed products to 
a range of outlets. To aid the investigation 
to trace the food c m  two analyses were 
undertaken: 

a the identification of “Non Barr” cases 

Those with no evidence of a link to 
John M Barr & Son or associated 
outlets (or contact with a known case), 
were identified from the database and 
followed up using the same semi- 
structured questionnaire as for 
“outliers”. On 30” November, the 
Consultant Epidemiologist from 
SCIEH reviewed the findings of this 
avenue of investigation and concluded 
that there was no evidence of there 
being a second source. Because of 
this the food investigation solely 
concentrated on the distribution of the 
Company’s products. 

b the clustering of cases with outlets not 
known to be associated with John M 
Ban & Son 

Where there was a number of cases 
linked with a named outlet which had 
not been identified as being linked to 
John M Barr & Son, details were 
provided to the Department of 
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Environmental Services. Officers 
interviewed John M Ban & Son's 
staff and visited the premises named 
to discern if there was any evidence of 
a link to John M Ban & Son. This 
resulted in four outlets not previously 
named by the company, being 
identified as being associated with the 
source. 

Indicators of risk perception in the local 
population were gauged by monitoring data 
from the special clinic at Wishaw and the 
Helpline and from verbal reports from these 
sources and those obtained in briefings and 
health promotion contacts. These were 
analysed along with the review of the daily 
press output to develop and amend on-going 
communications 

MANAGING THE OUTBREAK 
CONTROL TEAM 

The OCT met daily between the 231d 
November and 13* December, and thereafter 
twice weekly up to 3lSt December and weekly 
until 17* February. In total 28 meetings were 
held. In order for patients to be assessed, 
microbiological tests to be finalised, the 
meetings were not held until 1100 hours. 

The OCT was composed of a core membership 
of public health, environmental health, clinical, 
microbiological, nursing, public relations, senior 
management and administrative staff In the 
initial stages of the outbreak, its membership 
grew because of the increasing range of NHS 
staff involved in the diagnostic and health care 
measures being taken. This was partly due to 
the need to obtain and share information about 
a rapidly evolving situation. From 28* 
November onwards, representatives of the 
Scottish Office and Beattie Media also 
attended. At this stage the total number of 
people attending the OCT meeting reached on 
one occasion 22 and on average was over 15. 
In retrospect this was too great a number and 
did not facilitate decision making. 

The key player in co-ordinating the 
investigation and control measures was the 
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Designated Medical Officer in his role as 
Chairman of the OCT. The level of 
accountability of OCT members to the DMO 
and his powers to directly manage them was 
not clear. 

The importance of good record keeping was 
deemed to be essential from the start and one 
of two senior administrators took minutes of 
each OCT meeting. These were reviewed and 
amended appropriately in the meetings. They 
formed important evidence in the legal 
proceedings ensuing from the outbreak. 

RESOURCES 

Investigating and controlling the outbreak 
necessitated the mobilisation of considerable 
resources by a number of agencies. The total 
cost incurred to the NHS (excepting GPs) from 
the investigation and care of Lanarkshire 
residents during and in the immediate 
aftermath of the outbreak, is estimated to have 
been 51,129,495. This is an underestimate as 
the primary care component does not include 
the cost of additional consultations and 
prescribing by general practitioners. Table 5.1 
presents a breakdown of those costs. 

The total cost of the outbreak to the public 
sector in Lanarkshire has not been calculated; 
it is likely to be considerably in excess of the 
NHS costs perhaps by two or three times. 
Costs include: 

0 GP costs; 

0 the local authority contribution to the 
investigation and control measures; 

0 police investigation; 

0 legal proceedings. 

The cost of the outbreak to the wider 
community especially its impact on cases, 
their families and food businesses has not been 
possible to estimate. 
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Type of Service 

TABLE 5.1 

Components Estimated Total Cost 

Estimated total costs incurred to the NHS as a result of the outbreak of E. coli 0157 in 
Lanarkshire 

Hospital 

Diagnostic (laboratory) investigations 

Primary Care 
(Special clinic at Wishaw) 

Public Health 

Public Information and Communications 

TOTAL 

Specialised Care and treatment 

Micro-biology 
Haematology 
Biochemistry 231,457 
Community Nursing 
Medical 
Infection Control 172,200 
Epidemiological investigation 
Outbreak Management 107,891 
Media 
Health Promotion campaign 
Helpline 138,159 

Specialised (non-laboratory) investigations 479,788 

1,129,495 

CONCLUSION 

Managing the investigation and control of the 
outbreak took place in a climate of uncertainty 
and considerable pressure. The fact that the 
main control measures were all in place within 
two days of the outbreak being recognised is 
indicative of the effectiveness of the OCT. 

A major task of OCT members was to assess 
the risk to the public health. The key 
questions posed to the team are shown in 
Table 5.2. The following have been 
highlighted as issues of particular concern: 

a) The low infective dose and ease of 
communicability of the organism 

These facilitate cross contamination. 
Preventing further cross contamination, 
especially in butcher shops necessitated 
extremely thorough cleaning. 

b) Estimating the volume of contaminated or 
potentially contaminated food available for 
consumption 

This proved to be extremely difficult. The 
lack of accurate information led to a 
number of assumptions being made. One 
was that because most of the outlets were 
small shops, after the removal of 
implicated products from them, there 
would be a very small amount of possibly 
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contaminated foods held in private 
households. A second was that because 
most ready-to-eat foods have a short span 
between sale and the normal “use by” 
date, virtually all food at home would 
already have been consumed. Data from 
the epidemiological database show that 
cold cooked meats and pastry products 
containing meat could be stored at home 
for up to eight days before consumption 
(see Figure 5.1). 

c) Tracing suspected contaminated 
products 

This required a large-scale investigation. 
The company’s products were unlabelled. 
Not being able to inform the public where 
the food was, heightened public anxiety 
and had a considerable impact on health, 
services. 
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Defining the hazard : 
E. coli 0157 

Determining the 
likely level of 
exposure: 
contaminated foods 

Identifying the 
population likely t o  
be exposed 

Collating this 
evidence to estimate 
the level of risk 

TABLE 5.2 

rn 

rn 

How small is the infective dose? 
How pathogenic is the organism? 
How long does it survive in different settings and foods? How long can an infected 
person excrete it? 
What is its propensity for Person to person spread or person to food spread? 

Were there other sources of contaminated food? 
Were there more outlets supplied with contaminated food? 
What was the volume of suspected, contaminated food available for consumption? 
Where was suspected contaminated food available for consumption held? e.g. at 
home, caterers etc. 
How much suspected, contaminated food would already have been consumed? 
How was suspected, contaminated food likely to have been consumed i.e. cooked, 
re-heated or no further cookinglre-heating? 
Have food safety measures been effective? 

What was the size of an outlet's business? How many people were likely to have 
purchased suspected contaminated foods - 
How many people were likely to continue to store suspected, contaminated foods in 
the home? Where are they? 
Who were most likely to be affected by exposure to the organism 

How accurate is the information on exposure e.g. the volume and availability of 
suspected contaminated foods? 
How do the data from the food and environmental investigations relate to each 
other? 
What is the level of risk? 

The Outbreak of E. coli 0157 infection in Lanarkshire 
Key risk assessment and management questions 

Defining control 
measures to reduce 
risk 

Objective Key Issues 

How can we move forward within the framework of the Food Safety Act? 
How do we assure a common approach between the health and food authorities? 
How do we monitor their impact? 

70 - 

60- 

50 - 

Assessing current or 
likely public 
perception of risk. 

I, 

I,, 

' I (  '. 

What are the key factors influencing the level of anxiety? e.g. uncertainty of 
What is the level of ongoing public anxiety? 

distribution of suspected contaminated foods; impact of deaths and hospitalisations 

FIGURE 5.1 

Outbreak of E.coli 0157 in Lanarkshire 
Number of days between purchase and consumption dates: YO of food type 
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6. THE WAY AHEAD 

RECOGNITION OF THE OUTBREAK AND IMMEDIATE MEASURES 

1. The early recoption of the cluster of cases in 
Wishaw and the subsequent prompt 
notdication of a range of agencies, were 
indications of the existence of an effective 
communicable &ease surveillance network in 
Lanarkshire. The key to this was the 
establishment and nmhtemnce of good 
relations among all the key parbes, particularly 
between microbiological laboratories and the 
Department of Public Health. 

Health Board and local authorities should 
strive to ensure that formal and informal 
liaison mechanisms finction efectively 
among Departments of Public Health, 
microbiolopcal laboratories, specialist 
sewices treating those with infections, Local 
Authority &wonmental Health Departments 
and General Practitioners. 

2. The prompt identification of the probable 
source of the outbreak and the main vehicles 
of infection was due to microbiology and 
Public Health professionals interviewing a 
number of cases within a short time after 
notification. This was facilitated by the 
presence of a local foodbome disease 
surveillance programme 

All Health Boards should ensure that 
Departments of Public Health have 
established foodborne disease surveillance 
mechanisms. 

3. On the night of 22nd November and during 
the outbreak the Department of 
Environmental Services found it necessary 
to contact several businesses when they 
had closed for business. In t h l s  respect the 
Department was fortunate to have 
succeeded in making contact with the 
relevant businesses with the assistance of 
the Police. This was due to the businesses 
being small with proprietors/local 
managers who could be easily identified. 
However in the case of larger businesses 
finding the right person outwith normal 
hours, with access to the relevant 
information would be much more difficult. 
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It is recommended that the legslation be 
changed to ensure food businesses provide a 
list of out of hours contacts. Those named 
should be able to assist with tracing of 
fooaktufs and be familiar with the details of 
the manufacturing process. The list should 
be provided to the Department of the local 
authority responsible for the enforcement of 
food safty, It should be regularly updated. 

4. The content of the discussion between the 
two Environmental Health Officers, the 
Consultant in Public Health Medicine and 
the proprietor of the business on the 
Friday evening was contested. The nature 
of the voluntary agreement reached was 
also rekted by the proprietor in certain 
key areas. 

Where a voluntary undertaking is reached 
with food retailers on a range of control 
measures to be taken to prevent firther 
spread of foodbome disease, a note of the 
undertaking should be made. This should be 
jointly signed by the Manager/ proprietor of 
the food business and the relevant 
Environmental Health Officer and thereafler 
confirmed by letter as soon as possible. 

5. At the meeting at 18 15 hours on Friday 22nd 
November 1996 between the local authority 
and Lanarkshire Health Board it was 
decided to pursue a voluntary undertalung 
and only to consider formal action if h s  
fkiled. However, it would have been difficult 
to pursue an Emergency Prohibition Notice 
to close the shop, under the terms of para 20 
of Code of Practice No 6 of the Food Safety 
Act 1990. If an Emergency Prohibition 
Notice had been pursued, two criteria in 
terms of the examples given at para 20(d) 
required to be met i.e., evidence of serious 
contravention of the food hygiene 
regulations and a llnk to the food poisoning 
outbreak. On the Friday night, there was no 
evidence about serious contraventions 
within the premises. In retrospect, an 
Emergency Prohibition Notice would have 
been an alternative option if the Code of 
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Practice had been worded differently ie. that 
a hk to a serious food poisoning outbreak 
(as is the case with E. coli 0157) was 
sufficient grounds for the service of an 
Emergency Prohibition Notice. 

The Government should review Code of 
Practice No 6 of the Food Safety Act I990 
in order to facilitate emergency closure 
where there is apotential link between a 
food business and an outbreak of serious 
foodpoisoning (such as E. coli 0157). The 
word “and” in para 20(4 should be 
replaced with “or ”. 

6. On the evening of Friday 22 November 
1996, a series of communications were 
made. It is clear that the information did 
not fully reach certain key departments. In 

particular, there is confusion as to whether 
the Accident and Emergency Departments 
at Law and Monklands Hospital were 
informed and whether GP deputising 
services passed information the next 
morning to the General Practitioners who 
had contracted their services, 

Formal communicatiom cascade mechanisms 
should be drawn up by Health Boar&! NHS 
Trusts, Local Authorities and General 
Practitioners to cover the communication of 
information on public health emergencies to 
all concerned This should include 
arrangements for GP out-of-hours services. 

I 
I 
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OUTBREAK INVESTIGATION 

Epidemiological Investigation 

1. During the outbreak, the Department of 
Public Health had to develop a classification 
system for the purposes of taking food 
histories. This system was later extended to 
hlly facilitate the analysis of results from the 
food and environmental investigation. 

A food dejnition and classification system 
should be developed to facilitate foodborne 
disease surveillance and the evaluation of 
measures taken to prevent the spread of 
foodborne disease. 

2. Because of the uncertainty about the 
distribution of John M Barr & Son’s 
products, it was difficult to obtain a list of 
outlets to which cases could be linked. As 
a result four versions of the questionnaire 
were developed as more information about 
outlets became available. Each new 
version slightly modified certain questions. 
Subsequently, thls created difficulties in 
analysing the data. 

A standard questionnaire or set of questions 
amenable to suitable modi9cation should be 
developed for the purposes of case control or 
descriptive studies during outbreaks of 
foodborne disease. 

3. Because of the number of interviews, a 
considerable level of resource was dedicated 
to this area. This entailed professionals such 
as Environmental Health Officers, Infection 
Control and Community Nurses dedicating a 
considerable amount of their time to 
interviews. During the outbreak, resources 
were stretched in a number of areas. In 
retrospect, if a cadre of trained interviewers 
had been available to undertake some of the 
work, the load on other professionals would 
have been reduced. 

Health Boards ’ Departments of Public 
Health should review the availability of 
trained interviewers in their area to 
undertake epidemiologxal investigations. If 
these are lacking, additional personnel 
should be requested f iom neighbouring 

4. 
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public health and environmental health 
departments 

5 .  In all, over 800 people were interviewed for 
epidemiological purposes during the 
outbreak. In retrospect, many need not have 
been interviewed and this was probably due 
at times, to confusion over the indications for 
an epidemiological interview. 

Outbreak Control Teams should decide early 
in their finctioning, criteria idcating those 
who require to be interviewed for 
epidemiologival purposes. 

6. As is common with many epidemiological 
investigations, the case definition was 
amended in the light of a review of the 
clinical, microbiological and epidemiological 
findings. A final case definition was agreed 
after the outbreak was over and this permitted 
the analysis of the data available. In 
retrospect, an agreed case definition for E. 
coli 0 157 infection would have facilitated the 
presentation and analysis of data on cases 
during the outbreak. A particular 
confounding factor was the interpretation of 
serological results. 

A national case dejnition for E. coli 0157 
cases should be drawn up. 

7.  During the outbreak, an epidemiological 
database was developed and specific 
information services team established. 

Health Boards should ensure the 
availability of an epidemiological database 
to facilitate outbreak management 

Food Investigation 

1. The Department of Environmental 
Services experienced great difficulty in 
tracing all the suspect food, partly due to 
the incomplete disclosure of information 
by the Company and partly due to the 
quality of its record keeping. This placed 
people at risk. 

All food businesses which prepare food 
products should be required by law to 
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keep available, at all times, for inspection 
by Environmental Health Oflcers, a list of 
all customers and their addresses. This 
would apply to customers other than over 
the counter sales. These records should be 
kept for six months on a rolling basis. 

2. Code of Practice No 17 and a letter from 
the Scottish Office intending to give 
guidance on the implementation of the 
Meat Products (Hygiene) Regulations 
1994 and who were exempt from them 
were ambiguous and difficult to interpret 
leading to codh ion  amongst enforcement 
authorities. 

The G u v e m t  should review the qpliimtion 
of the above Regulatrom (See Pemington Group 
Repd - Chapter 7 Remmmembtion 13). 

3. The food investigation was a complex 
operation canied out under great pressure and 
in often unforeseen circumstances. It linked 
with the epidemiological and microbiological 
investigations and informed on-going risk 
assessments. A number of lessons were 
learnt. It is essential that these are built upon. 

In the larger local authorities where a system 
of area oflces is in use, one or more ofleers 
j?om each oflee should receive specialist 
food poisoning investigation training. 

For this pulpose, a national training package 
should be developed either by the Scottish 
Centre for Infection and Environmental 
Health or the Royal Environmental Health 
Instirute of Scotland or both. 

During a major outbreak of foodborne 
infection, specialist trained oficers lfrom 
if necessary more than one authority) 
should come together to act as a core team 
for the investigation. 

4 .  Environmental Health Officers had for the 
first time to investigate jointly with the 
Police, on the instructions of the 
Procurator Fiscal. This led to practical 
difficulties for the Department of 
Environmental Services particularly with 
regard to staff working in separate 
locations and using a computer system 
normally used by the Police for major 
investigations (HOLMES). It later proved 
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difficult for the Department to access 
information from this system as it could 
only be accessed by the police from their 
premises and was not always available. 

Further consideration should be given 
before the use of the H O M E S  system in 
jkture criminal investigations related to 
food safety. Preferably the H O M E S  
software, suitably modijed for public 
health purposes, should be made available 
to local authorities by the Home Ofice in 
any jkture large outbreak. This system 
could be located and operated j?om a 
stand alone computer in the ownership of 
the local authority to allow access by 
ofleers ffom the authority without 
recourse to an outside agency. This would 
directly assist in the determination of 
priorities and the subsequent deployment 
of resources during the investigation stage 
of the outbreak. 

5 .  Primary culture of food and environmental 
specimens Ediled to isolate E. coli 0157. All 
isolates were detected by immuno-magnetic 
separation. E. coli 0157 was only isolated 
from food and environmental specimens 
using Immuno-Magnetic Separation. 

All Public Health and other laboratories 
examining food specimenr and environmental 
samples should have LUY or similar testing 
available for E. coli 0 1  57 investigations. 

6. Difficulty was experienced by the 
Department of Environmental Services in 
finding adequate refrigerated storage 
facilities for the numerous specimens of 
meat removed from premises and also 
submitted by the public. This was partly 
due to refrigerated storage companies not 
wishmg their facilities to be associated 
with the storage of contaminated food and 
partly to the time of year ie. approaching 
Christmas. In due course a large 
refrigerated container with a volume of 
approximately 60 cubic metres was hired 
and sited in Coatbridge Containerbase 
which had twenty four hour security. This 
container was filled twice and sent to the 
laboratory at Aberdeen where the contents 
were examined. 
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Local Authorities may wish to consider 
identifiing refrigerated facilities suitable 
for the storage of large volumes of food 
which could be used in such an incident. 

Microbiological Investigation 

1, The OCT decided that in order to monitor the 
spread of infection and hcilitate clinical 
management, faecal samples that were 
negative, should be further tested by 
Immuno-Magnetic Separation. Given the 
number of samples taken, this created a large 
volume of work to be processed by the 
Scottish National E. coli 0157 Reference 
Laboratory at Aberdeen. As a result, a 
number of weeks could pass before a positive 
IMS test was confirmed. This created 
difficulties in patients being notified of their 
results, particularly as many were under the 
impression that they had been “free” of the 
infection. 

LMS testing should be available in local 
microbiological laboratories. 

A leaflet for patients who submit faecal 
samples indicating that there may be a 
delay in receiving a conclusive result, 
should be developed. 

2. The outbreak investigation and the 
requirements of the clinical care of known 
and suspected cases generated a very large 
number of hecal and serological samples. In 
retrospect, a proportion of these samples 
would not have been taken if clearer 
indications as to the priorities for sampling 
had been provided earlier in the outbreak. 
The problem was particularly acute for the 
Scottish National E. coli 0157 Reference 
Laboratory in Aberdeen, which was a “bottle 
neck” for many samples because of the sheer 
volume of work required to be undertaken 
there. 

Outbreak Control Teams should set clear 
criteria early in their jmctioning, for the 
priority to be grven to clinical and 
epidemiologrcal sampling &ring an outbreak. 

3. In total, seven microbiological laboratories 
were involved in analysing clinical 
samples. The collation of data from these 
sources, particularly when an individual 
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patient had samples tested at more than one 
laboratory, created significant problems. 
This was made more acute by the lack of a 
standard format for reporting results. 

The Scottish Orgice should review the 
reporting of microbiologrcal results to 
assess the practicality of developing a 
standard reporting format. 

4. The volume of mforrnation generated by the 
extensive clinical sampling created 
dficulties at the Health Board in collating 
the results for individual patients. The 
ascertainment of the final number of cases 
was not finalised for some time. This was 
despite a major effort by the Health Board 
ISD and individual laboratories to check the 
data and review problems. A major hctor 
underlying these difficulties was that some 
laboratories were not fully computerised. 
Information sharing was further impeded by 
the lack of a standard data-set to facilitate 
electronic interchange. 

The Scottish Orgice should review the current 
situation regarding the computerisation of 
microbiologrcal laboratories and should grve 
priority to ensuring that all laboratories have 
computerised record systems. A common 
core data-set should be dejned for the use of 
microbiologrcal laboratories. 

5. Both Lanarkshire microbiological laboratories 
involved in the outbreak, but especially the 
Law Hospital microbiology laboratory, 
developed at short notice, a transport 
mechanism to collect a large number of 
samples regularly throughout the day. At the 
Wishaw clinic, where at peak times there were 
over 300 people per day attendmg, speclfic 
control of mfection, reception and 
transportation mechanisms were developed. 
After the outbreak, for legal proceedings a 
record was compiled of the audit and 
verification trail for the submission, collection 
and transportation of samples. 

During an outbreak, particularly where 
legal proceedings may ensue, proper 
records should be kept of the submission, 
collection and transport of samples so that 
as far as possible a positive result can be 
traced back to the person submitting the 
sample. 
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CONTROL MEASURES 

Food Safety Measures 

1. More and more meals are being prepared 
for large numbers of people by voluntary 
and charitable organisations where the 
people preparing and cooking the meal 
have little or no food hygiene training. 
Kitchen facilities may not be up to the 
standard required for the type of meal 
being prepared. Often Environmental 
Health Officers only become aware of 
such situations when someone becomes ill 
as there is no requirement for such 
organisations in most cases to notify 
Environmental Health Departments of 
their existence far less the arrangements 
for meals they intend to prepare. 

It is accepted that these organisations are 
not operated as businesses for projit and in 
the majoriy of cases are not covered by the 
food business registration regulations. 
However there should be a requirement that 
any meal to a large group of people which 
extends to more than the sewing of tea and 
cofee or equivalent with prepacked cooked 
foods, should require prior nohjication of 
the date and venue to the local 
Environmental Health Department to enable 
officers to assess whether there is any risk to 
health likely to arise Jiom the event. This is 
particularly important when the recipients 
comeJiom an “at risk” group such as the 
elderly. 

2. In terms of Regulation 4(3) of the Food 
Safe ty  (General Food Hygiene) Regulations 
1995 and Regulation 13 of the Meat 
Products (Hygiene) Regulations 1994 
proprietors of food businesses are required 
to identify the critical control points in their 
operation to ensure food safety. Thereafter 
they must identlfy and implement effective 
control and monitoring procedures of these 
points. However, while there is a 
requirement for this information to be 
documented in the case of the Meat Products 
Regulations there is no such requirement 
within the Food Hygiene Regulations. 

The legslation should be changed to ensure 
that all HACCP details required by 
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legislation are documented to enable 
Environmental Health Officers to carry out 
the appropriate checks on the processes 
within the premises. 

3 .  On Friday 22”d November 1996 the 
Department of Environmental Services 
had no prior knowledge of the scale of the 
business based on information provided 
previously by the proprietor. The business 
had not prepared a “Hazard Analysis - 
Critical Control Point” evaluation. Neither 
did the business have approval in terms of 
the Meat Products (Hygiene) Regulations 
1994 as it had not previously declared its 
wholesale operations to the Department. 
It therefore did not require to provide a 
written HACCP. The situation was hrther 
complicated by the guidance on the 
implementation of these Regulations 
issued by the Scottish Office which was 
ambiguous with regard to certain 
qualifying thresholds. 

The HACCP system should be adopted by 
all food businesses to ensure food safety 
(Pennington Group Report4 - Chapter 7, 
Recommendation 10) and the current 
legislation should encompass the 311  
seven principles of HACCP). 

The legislation should also be changed to 
ensure that the wording with regard to 
HACCP, incorporated into the various 
Food Regulations should be the same in 
each and every case. 

Prior to formulating control measures in 
the context of a potential outbreak of 
serious food poisoning, Environmental 
Health OfJicers should assess the 
processes involved in food production with 
a view to reviewing the hazards associated 
with the relevant processes, how critical 
points are being controlled and whether 
standards of food hygiene are adequate. 

The legislation should be amended to give 
oficers powers to effect a short temporary 
closure of the business for a few hours (a 
Stop Notice) until the initial review of 
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hazards and formulation of control 
measures is complete. 

4. The Government are considering 
implementing either: 

the Pemngton Group’s recommendation 
with regard to butchers premises where a 
licensing system (Pennington Group 
~ e p o r t ~  Chapter 7 Recommen&ons 
14,15 and 16) is proposed until a full 
HACCP plan, encompassing all seven 
principles is in place or 

the alternative that a licence would not 
be granted for such premises until a 
full HACCP plan had been 
implemented. 

Irrespective of which option is chosen 
licensing should apply to all high risk 
premises (A and B in terms of the Code of 
Practice No 9 )  and not only to butchers’ 
premises. 

5. The outbreak showed that some people 
became infected &er handling 
contaminated raw meat and also from 
secondary spread of the infection. It is 
therefore apparent that there is still a lack of 
appreciation of the potential risks associated 
with cross contamination from raw meat. 

Food hygiene training should form part of 
the school curriculum. 

6. Interviews with John M Barr & Son’s 
staff revealed that some had not received 
any formal food hygiene training in 
recent years to comply with Chapter X( 1) 
of Schedule 1 of the Food Safety (General 
Food Hygiene) Regulations 1995. 

Food businesses should ensure that all food 
handlers receive food hygene training in 
accordance with the food hygene 
regulations (Pennington Group Report4- 
Chapter 8, Recommendations 18 and 20) 
and firther that the above legslation should 
be changed to require that this training by 
the food business should include the need for 
a formal certzjcate to an appropriate 
national standard 
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7. On receiving lnformation about outlets 
supplied duectly or indlrectly with cold 
cooked meats and pastry products 
containing meat by John M Barr & Son, 
Environmental Health Officers contacted 
the outlets. The proprietors were instructed 
to remove from sale the suspect products 
and other ready to eat products whch may 
have been cross contaminated by the 
products supplied by John M Barr & Son 
especially those which had passed through 
the meat slicer. Thereafter, a thorough 
disinfection of all surfaces, equipment and 
implements especially meat slicers was 
instructed (deep clean). Environmental 
Health Officers subsequently visited the 
outlets involved to collect the suspect food 
where applicable and reinforce the 
instructions previously given with regard to 
the deep clean of the premises. 

During a major outbreak, when there is a 
risk of &rther cross contamination in high 
risk premises (such as butchers ’ shops) 
associated with the outbreak, the 
implementation of control measures requires 
to be monitored closely by Environmental 
Health Oflcers. The need for strict 
adherence to the instructions gwen to 
businesses should also be emphasised to the 
stafof the premises. 

8 .  It was noted during the investigation that 
the manner in which the public stored 
ready to eat foods and also the 
temperatures to which certain items were 
reheated differed from what had been 
perceived. Cold cooked meats were 
frozen and stored in a freezer and items 
such as steak pies only reheated to a low 
temperature or even eaten cold. 

These facts should be taken into account 
in any &ture outbreak when considering 
the publicity to be given to any product 
recall. In the case of the reheating of 
foodstufs firther publicity at national 
level should be given to both the public 
and food businesses as to the reheating 
temperatures required by the Food Safety 
legislation. 

9. It is generally accepted that E. coli 0157 
and other VTEC exist in the rumens and 
intestines of cattle and, possibly, sheep. 
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There is sound evidence that they are 
transferred to animal carcasses through 
contamination fiom faecal matter and 
stomach contents during the slaughter and 
dressing processes in the abattoir. The 
Department found that raw meat 
contarmnated with E coli 0157 (outbreak 
strain) was distributed fiom Wishaw Abattoir 
during October and November 1996. 

Research should be carried out to enable 
an environmentally acceptable system to 
be developed which, when applied post 
slaughter to carcasses in the abattoir, will 
reduce VTEC and other food poisoning 
organisms to the lowest possible levels.. 

10. In the initial stages of the outbreak, the 
Department of Public Health notified the 
Department of Health of the Scottish 
Office. The Department of Environmental 
Services understood that this also served 
the purposes of notifying the Scottish 
Office Agriculture, Environment and 
Fisheries Department. 

Environmental Health Departments must 
always ensure that the Scottish Ofice, 
Agriculture, Environment and Fisheries are 
noojied of any outbreak of food poisoning 
which falls within the new amended 
guidelines contained in Code of Practice 
NO 16. 

Scottish Oflee Departments should also 
adopt communication systems for liaising 
with each other. 

11. It is accepted that Code of Practice 
No 16 has been amended in the light of 
the Outbreak, particularly the section 
dealing with Media Relations with 
respect to the fact that the information 
offered no longer has to be complete and 
the reference to confidentiality has been 
removed. 

There is still, however, ambiguity between 
the guidance on the issue of sending a 
hazard warning notice to other local 
authorities and the issue of information to 
the press. It would appear that while it is 
for Central Government to decide what 
information should be given to the other 
food authorities, information can be given 
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from a local base to the press and this 
anomaly should be clarijed. 

12. The Food Safety (General Food Hygiene) 
Regulations 1995 require employees who 
are suffering fiom or carrying a dlsease 
which is likely to cause contamination of 
foodstuffs within a food business to report 
this information to their employer. 

Many food handlers are not aware that it is 
an ofence not to do so and firther publicity 
should be gwen to this fact within all food 
businesses, perhaps through the mandatory 
display of notices within the premises. 

Prevention of Secondary Spread 

1. There was a notably low rate of person-to- 
person or secondary foodborne spread. 
This was due to a number of factors. With 
regard to healthcare settings, the existence 
of a network of professionals with specific 
responsibility for ensuring that control of 
infection procedures (based on a Control 
of Infection Manual) were being carried 
out, was essential. 

Health Boards and NHS Trusts should 
ensure that control of injection is a priority 
in NHS and related settings and should 
develop policies and operational practices 
to employ during an outbreak. 

Care of Cases 

1. At the first Outbreak Control Team on 
Saturday, 23d November 1996, representatives 
of senior management fiom all the NHS 
Trusts involved, were not at the meeting. 

It is recommended that NHS Trusts have 
nominated senior management on call, part 
of whose responsibilities should be to 
participate in OCTs when required. 

2. At the first OCT, it was decided not to call 
a major incident as the relevant plans did 
not cover the occurrence of a major 
outbreak leading to a large number of cases 
requiring hospitalisation. 
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It is recommended that all Health Boards 
and NHS Trusts should have major 
outbreak plans, which are tested regularly. 

3. The establishment of the special clinic 
greatly aided the investigation and control 
of the outbreak. 

NHS Trusts, particularly the new AHS 
Primary Care Trusts should review 
arrangements for handling major outbreaks 
in the community including the establishment 
of special clinics. 

4. To aid the management of a large number 
of cases, a clinical protocol covering the 
diagnosis and monitoring of suspected 
cases, was developed during the outbreak. 

For the effective clinical management of 
known or suspected E. coli 0157 cases in 
the community, regular reviewing of the 
patients ’ haematological and biochemical 
status should be undertaken. 

5 .  Although a major incident was not called, 
there was no major disruption to other 
healthcare services throughout Lanarkshire 
as a consequence of the outbreak, because 
specific measures were taken to reallocate 
services. 

NHS Trusts as part of their plans to deal 
with major outbreaks, should ensure that 
the operational consequences of special 
arrangement to deal with the outbreak are 
dejned and adequate contingency plans 
are put in place to maintain as far as is  
practicable, other healthcare services. 

6. The impact of the outbreak on the Area 
Infectious Disease Unit was considerable. A 
particular factor was that specialist medical 
staff had a number of roles which included 
caring for patients, participating in the 
Outbreak Control Team, developing 
additional specialist services, providing 
clinical advice to General Practitioners and 
co-ordinating patient care among the special 
clinic, laboratories and Public Health. 

NHS Trusts as part of their Major Outbreak 
Plans should detail how they will ensure 
that additional specialist medical stafl 
unencumbered by additional duties, are 
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available to aid those actively involved in 
the clinical management of cases. 

7.  The number of blood samples being taken 
from children at the special clinic caused 
specific problems, not least with regard to 
the degree of distress caused in this group. 

The management of children known or 
suspected to be cases of E. coli 0157 
infection should be reviewed. 

8 .  Although an extensive communications 
network had been established, there were 
difficulties with the flow of information 
about the immediate family of those who 
died. Given the extensive nature of the 
outbreak, a number of bereaved relatives 
were known or suspected cases and as 
such, were receiving medical care at the 
special clinic or another facility. Many 
were obviously distressed 

In addition to nohfiing community staff of 
deaths, hospital staff should also try 
whenever possible to indicate who their 
immediate family is. 

9. The special clinic was established primarily 
as a support for General Practitioners. 
However, many people referred attended 
the clinic without first being assessed 
clinically by their General Practitioner. 

In major outbreaks, measures should be 
taken to ensure that as far as possible, 
patients are always seen j r s t  by their 
General Practitioner. 

10.The clinical management of children as 
indicated above, created certain problems 
during the outbreak. In retrospect, it would 
have been helpful to have had more 
paediatric input into the OCT or through 
liaison with other specialist staff. 

iVHS Trusts in their major outbreak plans 
should include arrangements for obtaining 
input 3 o m  paediatric services when 
appropriate. 

11. A large number of people were 
hospitalised in a relatively short period of 
time. Relatives’ anxiety was heightened by 
the great degree of public interest in the 
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outbreak. Medical and nursing staff were 
dealing with large numbers of patients. In 
such a climate the family members and 
close fnends have a greater need for 
information and reassurance. 

NHS Trusts should ensure that during a 
major outbreak, at least one individual 
in each appropriate healthcare setting 
has a specific remit for  providing 
information and advice to patients’ 
relatives and close friends. 

Public information and communications 

Media 

1. A key initial aim of publicising the 
outbreak was to inform consumers who 
may have held products from John M Barr 
& Son at home, about the food safety 
measures they should take. After initial 
press coverage, there was little mention of 
these messages in media reports despite the 
OCT requesting throughout the first week 
of the outbreak that they be repeated. 

In order to ensure that the public is 
provided with key food safety advice, 
Health Boards should consider placing 
adverts in the press as early as possible 
during a major outbreak, 

2. The outbreak created major media interest. 
Early in the outbreak, the media obtained 
the work and home telephone numbers of 
key members of the Outbreak Control 
Team. The volume of calls to these OCT 
members was considerable. 

Health Boards should establish plans on 
media management which regulate the 
media access to key personnel. 

3. During the first week of the outbreak, it 
was considered appropriate to hold press 
conferences. In retrospect, this committed 
a number of key members of the OCT at a 
time when their efforts could probably have 
been more appropriately focused on 
briefing staff members in developing the 
investigation and control of the outbreak. 
The focus on a press conference coming 
immediately after the OCT also had an 
impact on arrangements for the collection 
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and presentation of epidemiological and 
other statistics. 

During a major outbreak, the OCT should 
consider when and how information should 
be communicated to the press. Press 
briefings and structured conferences are 
options but the most eflcient use of 
manpower is for one person to &netion as 
a nominated spokesperson. Press 
interviews should be scheduled later in the 
day after OCT meetings. 

4. Throughout the day, there was a media 
clamour for information and updates. 
These however peaked around mid to late 
morning as the media, particularly radio 
and television, sought information for 
lunchtime news reports. This meant that 
especially in the first full week, members 
of the OCT were meeting at 11 am, 
discussing the outbreak for 1% - 2 hours 
and then coming out to meet a group of 
journalists. One of the effects of this was 
that the press knew of details of the 
outbreak before other key individuals and 
organisations such as SCIEH or the 
Scottish Office. 

After OCT meetings and prior to media 
briefings or interviews, key members of the 
OCT should develop an approach on how 
information will be presented to the media 
and ensure that prior to meeting with the 
media, the relevant information is passed to 
other key organisations. 

5 .  As the outbreak progressed, the volume of 
media coverage increased greatly. The 
Media Company contracted by the Health 
Board to manage this aspect of 
communications provided sufficient 
members of staff to monitor the daily output. 
This was key in developing an approach to 
managing the media and developing clear 
messages. 

Health Boards and other agencies 
involved in the management of major 
outbreaks should have clear arrangements 
to monitor and manage media interest, 
including the mobilisation of additional, 
trained personnel. 
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6 .  During the outbreak, various media 
personnel were present for relatively large 
periods of time at the Health Board 
headquarters or in local hospitals. 

During a major outbreak or similar 
incident, an off-site media centre should 
be established for press briefings, 
interviews etc. 

7. The OCT attempted to work with the 
media by timing the provision of 
information to accord with their deadlines. 
The first of these was the 12-noon 
deadline for the lunchtime news. 
Collating all relevant information to 
present the up to date situation meant that 
clinical staff had to complete ward rounds 
by 1100 hours and laboratory staff finish 
examining specimens by the same time. 
In retrospect this was not advantageous to 
the delivery of these services. 

During a major outbreak, OCTs should as far 
as possible, co-ordinate the provision of 
information to the media to accord with the 
needs of clinical and other services. 

Helpline 

1. The number of telephone enquiries to the 
Helpline rapidly reached over 250. The 
availability of a group of trained operators 
to man the Helpline was therefore crucial. 

Health Boards should have in place, 
arrangements for the organisation and 
management of helplines. 

2. When the Helpline was established on the 
afternoon of Saturday 231d November 1996, 
an initial obstacle was the lack of a 
telephone number for the available lines. 
This was quickly remedied by British 
Telecom. 

Health Boards should regularly check the 
availability of telephone numbers for 
telephone lines, which serve as helplines. 

3 .  The rapidly changing scene regarding the 
outbreak led to shifting public demand for 
information. The briefing of the helpline 
operators so that they had as full a range of 
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up to date information as possible therefore 
became crucial. 

Health Board and other key agencies should 
have in place, arrangements to ensure that 
when a helpline is established, staf are 
adequately briefed on an ongoing basis. 

4. Close links with the investigation process 
and the Outbreak Control Team were 
essential. One of the first indications of a 
cluster of cases associated with a party at 
the Cascade Public House came through a 
call to the Helpline. Information from the 
Helpline aided monitoring the state of 
public anxiety in Lanarkshire. 

When the helplines are established, 
reporting mechanisms should be put in 
place to enable information on the level 
and nature of calls to be communicated to 
those managing the outbreak. 

5 .  An arrangement was made with a national 
agency to handle telephone calls after 10 p.m. at 
night. However, initially there were diEiculties 
techcally in arranging the switchg 
telecommunications for this to occur. 

Helpline telecommunications should be 
regularly tested, 

Health Promotion Campaign 

1. The main aim of the Health Promotion 
campaign was to ensure that every household 
in Lanarkshire had at least one opportunity to 
receive basic information on E. coli 0157 
infection, the food safety measures to be 
taken at home, and how the outbreak was 
being managed. There are good indications 
that this aim was achieved. 

As part of the management of major 
outbreaks, Health Board should engage their 
Health Promotion Departments in public 
information campaigm as early as possible. 

2. A member of the Health Promotion 
Department was not involved in the 
Outbreak Control Team. It may however 
have helped for a health promotion 
representative to be present at certain times 
during the outbreak. 
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Health Boards should ensure that 
arrangements exist to involve Health 
Promotion Department as appropriate in 
the management of outbreaks. 

Professional Updates 

1. Updates were produced regularly for 
However, as the Primary Care services. 

outbreak progressed, it was recognised that 
these would also have been of use to 
Accident & Emergency Departments and 
Microbiological, Haematological and 
Biochemical Laboratories. 

During major outbreaks, advice to General 
Practitioners should also be circulated to 
relevant hospital departments. 
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OUTBREAK MANAGEMENT 

a. Outbreak information services 

1. The large-scale investigation of the 
outbreak required the creation of quality 
control systems for the information being 
collected and special databases for 
epidemiological, microbiological, clinical 
and food and environmental data. 

Health Boards should ensure that they are 
able to develop outbreak related databases 
in short periods of time. 

2. The collation of thousands of laboratory 
results on individual patients was a major 
task for those involved in investigating and 
managing the outbreak. This collation 
would have been facilitated if the following 
had been available: 

the use of a common, unique patient 
identifier on all relevant clinical and 
laboratory records; 

standard formats and protocols for data 
transfers between different agencies; 

set of data items to be collected by 
agencies during outbreaks. 

The Scottish Oflce Department of Health 
together with the Information and Statistics 
Drvision of the Scomsh Health Service and the 
Scomsh Centre for Infection and Environmental 
Health, should establish a Working Group to 
take forward developments in thesejeh.  

3 .  The development of outbreak information 
services was a time consuming task. 
However, it was crucial to the effective 
investigation and control of the outbreak. 

As part of their Plans for major outbreaks, 
Health Boards should develop outbreak 
information plans, which include details of 
databases and questionnaires to be used by 
Health Board, Public Health and Information 
Services staf 

4. A number of questionnaires needed to be 
developed for utilisation in the investigation 
of the outbreak. 
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For outbreak management, Health Boards 
should have in place standards, procedures 
and questionnaires for collecting information 
including the core data items identfed. 

The Scottish Centre for Infection and 
Environmental Health should defne a 
minimum dataset for outbreaks of infectious 
intestinal disease. 

b. Risk assessment 

1. To reduce the risk to public health, it was 
necessary to take measures under the Food 
Safety Act 1990 and Section 11 (2) of the 
Act which covers the "health risk 
condition". Risk itself is based on 
probability and public health action taken 
after assessing risk is based on the 
precautionary principle, i.e. not waiting for 
definitive proof. 

There is a conflict between taking action 
based on purely risk assessment and the 
terms of the Food Safety Act. There is an 
ambiguity about the standard of proof 
required by a court i.e. criminal standard 
(beyond reasonable doubt) or civil 
standard (on the balance of probabilities). 
It is within ths unsatisfactory legal 
framework that decisions had to be made 
to control the outbreak. There was also a 
lack of clarity in Code of Practice No. 6, 
Prohibition Procedures, particularly para 
20 where examples of what might 
constitute grounds for closure are given. 

The standard ofproof required for "health 
risk condition" in the Food Safety Act 
should be clarijied. (See Pennington 
Group Report4 para 9.13) The issue of 
indemnity for food safety enforcement 
agencies with regard to litigation should 
be reviewed 

2. At the meeting on 22"d November, it was 
agreed that John M Barr & Son could 
continue to sell raw meat to the public. Thls 
was permitted because there was no 
evidence at that time of any cases having 
been lnfected fiom having eaten meat 
purchased raw and because all raw meat is 
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regarded as being potentially contaminated. 
For these reasons, it was decided that the 
appropriate control measure was to provide 
the public in the first and subsequent press 
releases with advice on good food hygiene 
practice during the handling of raw meat. 
Three cases were likely to hive been 
infected from having eaten meat purchased 
raw which John M Barr & Son was 
permitted to continue selling on 23‘d 
November 1996. Some may have been 
infected by having eaten foods contaminated 
by raw meat in household lutchens. The 
advice given was therefore either ineffective 
or not received or not heeded. 

During an E. coli 0157 outbreak, risk 
assessments should consider If there is 
evidence of cross contamination by raw 
meat of ready to eat foods in the probable 
source outlet. If this is  the case, the raw 
meat should be withdrawn from sale 
unless there is a high level of conjdence 
in the capacity of consumers to practice 
good food hygiene at home or in other 
settings. 

3. Assessing the risk to the public health 
during the outbreak, entailed collating 
information on the nature and effects of E. 
coli 0157; the likelihood and extent of 
foodborne exposure (especially from John 
Barr and Sons products) and the 
populations likely to be affected. As the 
outbreak progressed, how the public 
perceived risk and the impact of control 
measures were reviewed. Different types 
of information from a variety of sources 
had to be pulled together and analysed. It 
was essential that one person had the 
overall responsibility for this process. The 
Designated Medical Officer as a 
consultant in Public Health Medicine, was 
the person best equipped for assessing the 
risk to the public health. In doing so he 
displayed insight into and knowledge of a 
number of professional disciplines without 
being an expert in most of them. 
The Scottish OfJice should clan& the role 
of the DMO with regard to the post- 
holder’s overall responsibility for risk 
assessment during a major outbreak and 
should review the training needs of those 
who will act in this finetion. 
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4. Although risk assessments were on-going 
during the outbreak, they were made in a 
relatively unstructured manner and often 
the level of risk was not recorded. 

A more structured approach to risk 
assessment during outbreaks should be 
developed. OCTs should be required to 
record their estimate of the initial level of 
risk to the public health and how this 
changes during a major outbreak. 

5 .  E. coli 0157 is an organism of relatively 
recent recognition as a human pathogen. Its 
biological characteristics, the background 
prevalence in the community and the 
sigmficance of serological testing were 
questions, whch arose during the outbreak. 

Further research should be cam’ed out into 
these three areas. The Scottish Ofice should 
consider the creation of a database, which 
collates reports on organisms associated with 
“emergmg diseases ”. 

c. Outbreak Control Team 

1. The OCT was a multi-disciplinary, multi- 
agency group, which had to take major 
decisions for a number of weeks on a daily 
basis. Inevitably certain problems arose 
with the co-ordination of the investigation 
and control measures. The level of 
accountability of OCT members to the 
C h ,  the Designated Medical Officer, and 
his power to directly manage them was 
unclear. 

The statutory position of the Designated 
Medical OfJicer and the nature and extent 
of his powers should be reviewed by the 
Scottish OfJice. 

2. The main aim of the food and 
environmental investigations was to gather 
information which would help determine 
the extent, nature and cause of the 
outbreak and to apply the results to help 
prevent further spread. An important but 
lesser priority, was to gather evidence of 
contraventions of relevant legislation. As 
such Environmental Health Officers had to 
interface firstly with the OCT and 
secondly because deaths had occurred, 
with the police and Procurator Fiscal’s 
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3 .  

4. 

5 .  

office. At times this dual interface 
presented problems as decisions were 
being made outwith the OCT by officers 
of the Procurator Fiscal, the Police and 
Environmental Health Officers on how 
information should be obtained. 

The Scottish OBce should issue guidance 
which clarifies the status of the 
Designated Medical OBcer and the OCT 
on how other outside agencies such as the 
Police and the Procurator Fiscal should 
input into Outbreak Control Teams. 

The OCT membership grew at one stage 
to 22 people. This was too great a number 
for effective decision mahng. 

OCT membership should be limited to no 
more than 10 people. Representatives of 
dgerent agencies who are OCT members 
should convene appropriate sub-groups. 

The frequency and length of time of OCT 
meetings created difficulty in that it tied 
up too many staff at key periods. 

As far as possible especially after the 
initial stages of an outbreak, OCT 
meetings should be limited in time and 
frequency. 

As the media interest in the Outbreak 
grew, the number of enquiries dealt with 
by the OCT came to constitute a very 
considerable workload. This limited the 
time, which could be spent in the technical 
aspects of outbreak management. The 
increase in the number of cases and the 
scale of the investigation and control 
measures had important implications for 
the provision of routine services in 
affected areas. Substantial additional 
resources had to be mobilised. 

An OCT Support Team should be 
established with the responsibility for  
providing logistical, strategic and back-up 
assistance to the OCT. The General 
Manager of the Health Board, the 
Director of Public Health and the Chief 
Executive of the local authority should be 
members of this group. 

6. Co-ordinating the health care measures 
introduced by the OCT required 
considerable staff time. In particular GPs 
and others needed guidance from 
consultants on the clinical management of 
patients in the community. The specialists 
involved were also leading the in-patient 
care for patients, 

To co-ordinate health care measures 
during a major outbreak, a clinical co- 
ordinator who is not involved in the day to 
day care of patients and has the necessary 
specialist knowledge, should be appointed. 
Heishe should be a key member of the 
OCT with a remit to ensure that secondary 
and primary care for patients are f i l ly 
integrated and to monitor the effectiveness 
of health care measures. 

7 .  The nature of the outbreak ,meant that the 
OCT members were required to work 
significant additional hours on an on- 
going basis. Outside of hospitals, this 
tested the capability of support services to 
ensure the availability of adequate heating, 
food and refreshments for those involved. 

Health Boards and local authorities as 
part of their major outbreak plans should 
ensure that arrangements are in place for 
the provision of out of hours support 
services. 

8 .  Incidents such as the Central Scotland 
E. coli 0157 Outbreak, constitute major 
emergencies. 

Local Authorities and Health Boards 
should regularly test outbreak plans 
through table top exercises with whenever 
possible the cooperation of independent 
food businesses. 

d. Communications 

1. Managing the outbreak required a very large 
number of paper, phone, fax, one to one and 
group communications among a variety of 
professionals and agencies. Co-ordinating 
these required considerable effort. 

During a major outbreak, a senior manager 
should have overall responsibility for 
maintaining an overview of communications 
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among agencies and mobilising additional 
resources as required 

A large number of communications, 
especially to general practices, were made 
by fax. Unfortunately particularly in the 
early stages of the outbreak, some of the 
fax machines in practices were not 
switched on. 

All general practices should ensure that 
fax machines are maintained and switched 
on out of hours. 

At times the number of telephone calls 
coming through switchboards overwhelmed 
telecommunications systems. 

Organisations involved in the management 
of outbreaks should ensure that their 
telecommunications systems are able to 
handle large surges in the numbers of calls. 

Communications with the Scottish Office 
were on-going during the outbreak. Up to 
four different departments could be 
receiving information from Lanarkshire at 
any one time. Occasionally information 
from one did not reach another department 
timeously. 

The Scottish Oflee should produce a 
major outbreak plan detailing how its 
departments will work together during a 
major public health emergency. This 
should be communicated to health board 
and local authorities. 

Staff and resources 

1. The scale of the outbreak, the public 
interest and the consequent legal 
proceedings resulted in the actions of a 
number of staff being closely scrutinised. 

2. 

All stafinvolved in outbreak investigation and 
control should maintain contempraneous 
record related to events, h c e  gwen to the 
public or professionals and how and when 
these were communicated 
A major effort including working long hours, 
was made by a large number of Stag during 
the outbreak. This continued for some 
weeks. The support of senior management 

120 

was essential in enabling staf€ to carry out 
their duties. 

All NHS and local authorities should clearly 
describe in Outbreak plans the roles of senior 
management in the investigation and control 
of major outbreaks or similar large scale 
emergencies. 

3.  Those workmg in managing the outbreak and 
treating those affected by it came under on- 
going scrutiny by the media. At times this 
could be stressful. The expressions of 
support made by Ministers, Mps,  councillors, 
Board members and senior figures in the 
NHS and local authorities were particularly 
welcomed during this time. 

Those involved in major outbreaks should 
ensure that steps are taken to ensure that 
national and local leaders and “opinion 
makers ’’ are adequately briefed. 

4. Working long hours and then on returning 
home, being asked about events by family, 
neighbours and friends and seeing and 
hearing about the outbreak on TV and other 
media, meant that many staff found it 
difficult to switch off. This resulted in 
some members of staff having difficulty in 
winding down after the outbreak. Some 
required counselling. 

The need for specijc occupational health 
service provision during and after major 
outbreaks or similar emergencies should 
always be considered. 
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APPENDIX 1 

LANARKSHIRE OUTBREAK CONTROL TEAM 
CORE MEMBERS 
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Dr S Ahme4 Consultant in Public Health Medicine, Lanarkshire Health Board (Chair) 

Mr G Bryceland, Head of Protective Services, Department of Environmental Services, 
North Lanarkshire Council 

Dr M Donaghy, Consultant in Public Health Medicine, Lanarkshire Health Board 

Dr J Cowden, Consultant Epidemiologist, Scottish Centre for Infection and 
Environmental Health 
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Dr P Madden, Department of Health, The Scottish Office 

Miss J Gilchrist, Agriculture, Environment and Fisheries Department, 
The Scottish Office 

Miss J Sneddon, Senior Nursing Adviser-Infection Control, Lanarkshire Health Board 

Dr ??TA Todd, Consultant Physician, Area Infectious Disease Unit, 
Monklands & Bellshill Hospitals NHS Trust 

Dr K Liddell, Top Grade Microbiologist, Law Hospital NHS Trust 

Dr M Morgan, Consultant Microbiologist, Monklands & Bellshill Hospitals NHS Trust 

Mr R Burgon, Divisional Manager, Lanarkshire Healthcare NHS Trust 

Mr T Fox, Public Relations Manager, North Lanarkshire Council 

Mr NJ Agnew, Corporate Affairs Manager, Lanarkshire Health Board 
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APPENDIX 2 

EPIDEMIOLOGICAL DEFINITIONS 

Date of Onset 

Date of the beginning of gastro-intestinal symptoms, especially diarrhoea and bloody diarrhoea, whch 
were most likely to be due to E. coli 0 1  57 infection. 

Outbreak Cateaory 

The circumstances surrounding how the case was most probably infected. These were defined as: 

Sporadic: a case who was not linked to a specific group of people attending a function or working in 
a shop or is not a secondary case 

Church: a case who attended the lunch held on Sunday, 17th November at Wishaw Old Parish 
Church as an invited guest. 

Church Helper: a case who attended the lunch held on Sunday, 17th November at Wishaw Old 
Parish Church and helped prepare andor serve the meal. 

Staff: a case who worked in a retail outlet suspected of selling contaminated foods. 

Cascade: a case who consumed food at the private birthday party at the Cascade Public House in 
Wishaw on Saturday, 23rd November. 

Probable Secondary: a case who most probably was infected through contact with another case. 

Probable Secondary (double exposure): a case who most probably was infected through 
contact with another case but also has either consumed food purchased from the suspected source , 
John M Barr and Son or a retail outlet or function supplied directly or indirectly by John M Barr and 
Son. 

ExDosure tvDe 

The likely source of the infection in the case. Th~s was defined as: 

Barr Direct : the food consumed, which was implicated as the probable vehicle of infection, was 
either bought directly from or supplied to a function by John M Barr and Son. 

Barr Outlet: the food consumed, whxh was implicated as the probable vehicle of infection, was 
bought from an outlet supplied either directly by John M Barr and Son or indirectly via a wholesaling 
or other intermediary. The food implicated was not necessarily the same food as that supplied the 
Company to the retail outlet. 

Non-Barr Outlet: the food consumed, which was implicated as the probable vehicle of infection, was 
bought from an outlet which was not supplied directly or indirectly (as far as is known) by John M 
Barr and Son nor was it consumed at a function supplied by the Company. 

Person to person: the organism most likely infected the case through spread from another case 
who had been in close contact with h m  or her. 

Not known: the source of infection was not idenflied. 
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Details of Food Purchased and consumed 

All foods reported as having been consumed by the person interviewed and where purchased. 

Foods were suspected as having been the vehicles of infection (i.e. contaminated with E. cofi 0157 
and hence having exposed those who had consumed them to the organism), if they were consumed 
within the likely incubation period for the infection and were reported as being linked with the 
outbreak category and exposure type. These were termed the “implicated foods”. Implicated foods 
were categorised hierarchically from broad food type (i.e. type of meat such as beef) to a sub- 
classification of type of product (e.g. corned beef) (see Table A). 

Often foods were purchased or consumed on more than one date. If this had occurred then the range 
of dates was recorded. 

FOOD DEFINITIONS 
Food type 
Cold cooked meats (including 
sandwiches) 

Non Meat ready to  eat food 

Meat pieslbridies (cold) 

Meat pieslbridies (reheated) 

Other cooked meat 

Raw meat products 

Raw Meat 

Others 

Products 
Gammon 
Cooked Ham 
Roast beef 
Corned beef 
Chopped pork 
Cooked turkey 
Ham steak roll 
Other 
Cheese 
Bakery goods 
Sandwicheslrolls (not containing cold cooked meats or other cooked meats) 
Quiche 
Unspecified 
Meat pie 
Steak pie 
Bridie 
Sausage roll 
Other pielbridie 
Pie bridie 
Meat pie 
Steak pie 
Bridie 
Sausage roll 
Other Dielbridie 
Pie bribie 
Burgers 
Lorne sausage on a roll 
Beef stew 
Lasagne 
Soup (meat based) 
Cooked mince 
Bacon roll 
Haggis 
Unspecified 
Sausage (unspecified) 
Pork sausages 
Bacon 
Chicken Drumsticks 
Black pudding 
Beef 
Chicken 
Frozen meat (unspecified) 
Bone 
Frozen turkey 
Ham robs 
Pork 
MeaVpoultry (uncooked) 

Canned tuna 
Fish and chips 
Not stated 

Eggs 
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APPENDIX 3 

CHARGES AGAINST JOHN M BARR & SON 

Charge 1 

Between 27* August, 1996 and 26* November, 1996, both dates inclusive, at the premises at 48A-52 
Caledonian Road, Wishaw, you JOHN M. BARR and SON, proprietor of the food business canied out at 
said premises did %l to comply with Regulation 4 (2) (d) of the Regulations after mentioned in respect 
that you did fail to ensure that the requirements set out in Chapters IV to X of Schedule I of said 
Regulations were complied with in respect that (a) you did fail to ensure compliance with the requirements 
of Chapter V in that you failed to ensure that all articles, fittings and equipment with whch food Came into 
contact in course of said business were kept clean in respect that the Boiler within the Butchery fhctory 
area of said premises used for cooking joints of cooked meat and cooked stew was contaminated with 
E. coli 0157 bacteria; and the vacuum packing machine used for packmg both cooked and raw meats 
withm the Butchery factory area of said premises was contaminated with E. coli 0157 bacteria; (b) you 
did fhil to ensure compliance with Chapter IX(3) of said Schedule I and hiled to ensure that food, namely, 
cooked meat and cooked meat products, handled, stored, packaged and displayed within said premises was 
protected against contamination likely to render said food unft for human consumption and injurious to 
health and fhil to so place andor protect said food as to minimise any risk of contamination in respect that 
scales, knives, tables, baskets and other equipment both within the front Butcher's shop area and the 
Butchery factory area of said premises were used both for raw meat and cooked meats: 

CONTRARY TO Regulation 4 (2) (d) and Chapters V, IX and X of Schedule I and Regulation 6( 1) of 
the Food Safety (General Food Hygiene) Regulations 1995 made under the Food Safety Act, 1990; 
Fine €750. 

Charge 2 

1 
I 
I 
I 
B3 

Between 1 November 1996 and 23 November 1996, both dates inclusive, you JOHN M. BARR and SON, 
proprietor of a food business carried on at said premises at 48A-52 Caledonian Road, Wishaw, did by the 
hands of your employees or agents or other persons whose identities are meantime to the complainer 
unknown, at said premises and elsewhere in Scotland, sell and have in your possession for sale for human 
consumption and deposit and consign to others for sale for human consumption, food, namely, cooked 
meats and cooked meat products, which fhiled to comply with food safety requirements in respect that it 
was so contaminated that it was not reasonable to expect it to be used for human consumption in that state 
and, in particular, that it was contaminated with E. coli 0157 organisms whereby purchasers and 
consumers of same were exposed to the risk of infection and a number of persons in Wishaw and 
elsewhere in Scotland who consumed said cooked meat and cooked meat products contracted E. coli 0157 
food poisoning and a number of those persons died: 

CONTRARY TO the Food Safety Act, 1990 Section 8 (1) (a) and (b): Fine €1,500. 
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