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EXECUTIVE SUMMARY 

This report summarizes the investigation led by the North Bay Parry Sound District Health Unit 
(NBPSDHU) into an outbreak of Escherichia coli (E. coli) O157:H7 in North Bay, Ontario in 
October and November 2008.     

An investigation was initiated on October 11, 2008, by the NBPSDHU after being notified by the 
North Bay General Hospital (NBGH) of several people in Emergency presenting with bloody 
diarrhea and cramps. NBPSDHU interviewed the symptomatic individuals and collected stool 
specimens.  

On the afternoon of October 12, 2008, the Health Unit was notified that a stool sample from one 
of the initial cases had tested positive for E. coli O157:H7. With a cluster of symptomatic cases 
plus one laboratory confirmed positive case for E. coli the NBPSDHU Medical Officer of Health 
(MOH) declared an outbreak. Preliminary analysis of food histories and outbreak questionnaire 
data identified food purchased from Harvey’s restaurant in North Bay as a common exposure. At 
20:45 on October 12th, 2008 the NBPSDHU closed the Harvey’s/Swiss Chalet restaurant; given 
that Harvey’s and Swiss Chalet are located on the same premise and share a common kitchen, 
closure orders were issued for both restaurants.  

Epidemiological, environmental and laboratory investigations were initiated in order to ascertain 
the potential scope and source. The epidemiological investigation included developing case 
definitions and case finding, administering a standardized risk factor/exposure hypothesis-
generating questionnaire, a case-control hypothesis-testing study and a restaurant employee 
investigation. Field Epidemiologists from the Public Health Agency of Canada’s (PHAC) Field 
Epidemiology Program arrived within the first week to assist the Health Unit’s Epidemiologist 
with the investigation. The environmental investigation comprised of a facility compliance 
inspection and food process audit by the NBPSDHU, and a traceback investigation conducted by 
the Canadian Food Inspection Agency (CFIA). Diagnostic testing of stool specimens and 
environmental samples submitted by NBPSDHU were analyzed by the Ontario Central Public 
Health Laboratory (CPHL). Information obtained through the epidemiological and laboratory 
investigations was used to inform the environmental investigation activities.  

Between October 11 and November 10, 2008 over 350 individuals were reported to public health 
for investigation; 145 (41%) reported within the first seven days of the outbreak. The NBPSDHU 
was notified of cases and symptomatic individuals from multiple sources including: hospital 
emergency departments, hospital infection control, primary care and specialist physicians, public 
health laboratories, other health units, and the public.  

In total 235 individuals met the outbreak case definitions. There were 47 confirmed cases, 59 
probable cases, 118 suspect cases and 11 secondary cases, 3 of which were confirmed. Ninety-
three (40%) cases reported bloody diarrhea, 26 (11.1%) persons were hospitalized, and one case 
of haemolytic uremic syndrome (HUS) in a child was reported. No deaths were associated with 
the outbreak. A majority of cases (195; 83%) resided in the NBPSDHU area, however (39; 
16.7%) resided within other health units across Ontario, and one resided outside the province of 
Ontario.  

The epidemiological investigation indicated that this outbreak was caused by a point source at 
the Harvey’s restaurant in North Bay, most likely contaminated onions. Although the initial 
source of the contamination was not identified, the risk of exposure lingered on-site for about a 
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week. Inconsistent cleaning of the onion dicer may have perpetuated the contamination for 
several days. 

The small number of secondary cases (individuals infected by other E. coli cases) can be 
attributed to the public health actions implemented at the outset and reinforced throughout the 
outbreak by the Health Unit. Cases who were currently employed as food handlers, child care 
providers, or health care workers were required by the Health Unit to stay off work until 48 
hours after symptoms resolved and two consecutive negative stool cultures were obtained at least 
48 hours apart. Symptomatic and confirmed cases received written or verbal information by the 
Health Unit on how to prevent the spread of infection and were referred to the website for more 
resources relating to E. coli. The Health Unit also leveraged the media coverage within the first 
week of the outbreak to promote handwashing.  

The Harvey’s restaurant in North Bay cooperated in full with the Health Unit throughout the 
outbreak and remained closed while under investigation. On November 12, 2008 the Harvey’s 
and Swiss Chalet restaurants in North Bay re-opened after all control measures required by the 
NBPSDHU were met. 
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1.1 Introduction 

On October 11, 2008, an investigation into an outbreak of bloody diarrhea in the City of North Bay, 
Ontario was initiated by the North Bay Parry Sound District Health Unit (NBPSDHU). The following 
day, October 12, 2008, the diarrheal illness was confirmed as E. coli O157:H7 and food purchased from 
Harvey’s was identified as a common exposure for symptomatic individuals. That same evening the 
NBPSDHU closed the Harvey’s/Swiss Chalet restaurant. Given that Harvey’s and Swiss Chalet are 
located on the same premise and share a common kitchen, closure orders were issued for both franchises. 
An environmental investigation and case-control study were subsequently conducted in addition to case-
finding activities in order to ascertain the cause and scope of the outbreak. This report summarizes the 
investigation into the cause of the outbreak.    
      
1.2 Background 
1.2.1 Overview of Escherichia coli 
E. coli are a large and diverse group of bacteria. Although most strains are harmless, certain strains can 
cause gastroenteritis, the most common of these being E. coli O157:H7. E. coli are found naturally in the 
intestines of cattle and other animals. Transmission occurs primarily through the ingestion of 
contaminated food, but direct person-to-person transmission may also occur. The median incubation 
period is 3 to 4 days, but may range from 1 to 10 days.[1] 

The primary manifestation of E. coli infection is diarrhea, which may range from mild and non-bloody to 
stools that are virtually all blood. The lack of fever in most of those infected aids in the differential 
diagnosis; if fever is present it is generally not very high. The infection may range in severity from very 
mild to life-threatening; the majority of cases however recover within 5 to 7 days.[1] The most severe 
complication of infection is hemolytic uremic syndrome (HUS), which occurs in approximately 5 – 10% 
of infections.[1] Although the infection occurs in all ages, the elderly and children less than 5 years of age 
appear to be at greatest risk of complications.  

The NBPSDHU has had one confirmed case of E. coli O157:H7 per year in each of the last 3 years (2005-
2007). The index case for the outbreak was the first reported case in 2008. 

1.2.2 Harvey’s in North Bay 

The City of North Bay is located approximately 345km north of Toronto in Ontario and has a population 
of 53,966.[2] The Harvey’s establishment in North Bay is located near the major intersection of Highway 
11/17 (east/west), and Highway 11 North (see map in Appendix A) and shares a premise with Swiss 
Chalet. Food preparation utensils, protective wear, cleaning facilities, staff washrooms and some storage 
areas are shared by the establishments. Preparation, cooking and serving of most food items however is 
conducted by each establishment independently. At the time of the outbreak 76 employees worked at 
Harvey’s and Swiss Chalet. Twenty-three (30.3%) employees were dedicated exclusively to Harvey’s and 
33 (43.4%) exclusively to Swiss Chalet.  All other employees were considered staff of both 
establishments, including 11 (14.5%) managers, eight (10.5%) dishwashers and one (1.3%) preparation 
person.  
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Appendix B provides a detailed chronology of important investigative and communication events over the 
entire course of the outbreak. A brief summary of the health unit’s case management and investigative 
activities throughout the outbreak are provided below.  

2.1 First Response 

2.1.1 First notification 
On October 11, 2008 at 11:20am the NBPSDHU was notified by the NBGH of five individuals in 
Emergency all presenting with bloody diarrhea and cramps. The on-call PHI and the NBGH’s 
Coordinator of Infection Prevention and Control interviewed the symptomatic individuals one at a time 
and completed individual food histories. Stool specimens were collected and were submitted to be 
screened for E. coli by the NBGH. To prevent the spread of infection symptomatic individuals were 
isolated to one room in Emergency. 

After the NBPSDHU MOH was notified, information gathered from the interviews and food histories was 
reviewed to identify common exposures by the PHIs, Director of Environmental Health (EH), the 
Manager of Communicable Disease Control (CDC) program, the Director of Infectious Disease (ID) and 
the MOH. Additional questions regarding potential exposures were prepared.  

The on-call Ministry of Health and Long-Term Care (MOHLTC) physician and PHAC were contacted 
and NBPSDHU was advised that no other cases had recently been reported.  

Mattawa and West Nipissing Hospitals, as well as local walk-in clinics were contacted and no increase in 
presentation of clients with diarrheal illness was reported. 

At 15:30 the Health Unit was notified by the NBGH of two additional symptomatic individuals presenting 
in the Emergency with bloody diarrhea. These cases were also interviewed before the end of the day. 

2.1.2 Outbreak Declared and Closure of Harvey’s 

On the morning of day two (October 12, 2008) walk-in clinics and hospitals were contacted again and no 
increase in presentation of clients with diarrheal illness was reported. Restaurants identified in the case 
food histories were also contacted to determine if any complaints of illness had been reported; no 
complaints had been received.  

That afternoon the NBPSDHU received notification that a stool sample from one of the first five cases 
had tested positive for E. coli O157:H7.  The MOH declared an outbreak (cluster of cases plus one 
laboratory confirmed positive case for E. coli.) and an outbreak questionnaire was prepared by the 
Manager of CDC to facilitate hypothesis generation. Information including water source, groceries, 
restaurant\fast food exposures, and attendance at community markers and special events was collected 
from the symptomatic cases. A fact sheet on E. coli O157:H7 and an Enteric Precautions Information 
Sheet were provided to symptomatic individuals being discharged from the NBGH. 

Preliminarily analysis of the food histories revealed that of the 11 symptomatic individuals with known 
information, nine (81.8%) ate food purchased from Harvey’s restaurant in North Bay. Burgers were 
identified as being a common exposure.  

Based on results from the food history analysis a site visit was made to Harvey’s by the MOH, Manager 
of EH and a PHI. A verbal Section 13 order under the Ontario Health Protection and Promotion Act 
(HPPA) was issued to the manager of Harvey’s by the Manager of EH, and the establishment was closed 
at 20:45. An environmental investigation commenced with a facility compliance inspection and a HACCP 
audit relating to hamburgers being conducted by the Manager of EH and a PHI. Sixteen food samples 
were collected from Harvey’s by the NBPSDHU. 

Sudbury District Hospital Emergency was contacted by the NBPSDHU Acting MOH and the Health Unit 
was advised of one laboratory-confirmed case for E. coli and three additional symptomatic cases. To 
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determine the scope of the outbreak, the Sudbury and District Health Unit (SDHU) MOH was contacted 
as well as the MOH for Simcoe Muskoka. Attempts were also made to reach the MOHs for neighbouring 
Porcupine, Timiskaming and Algoma health units.  

A Public Health Bulletin (PHB) was sent out to local physicians, nurse practitioners, walk-in clinics, 
emergency departments, infection control practitioners and Telehealth. The first media release was issued 
advising of a possible foodborne outbreak of E. coli O157:H7 in North Bay. 

By midnight, 16 symptomatic individuals (including 1 laboratory confirmed E. coli 0157:H7) had been 
reported. Of these 16 individuals, 14 presented with bloody diarrhea and two with non-bloody diarrhea. 
Food frequency exposure analysis revealed that 13 (81.3%) of the 16 individuals had been exposed to 
food from Harvey’s restaurant in North Bay. 

2.1.3 Case Management and Investigation 

On day three (October 13, 2008) the second laboratory-confirmed case positive for E. coli O157:H7 was 
reported. In addition, nine more symptomatic individuals (seven with bloody diarrhea) were reported for 
investigation. All had eaten at Harvey’s restaurant in North Bay. 

Surveillance was enhanced through a revised case history form and outbreak questionnaire which was 
used to interview all reported symptomatic cases. Clinical symptoms and specific information on 
Harvey’s purchases such as burger type, condiments, toppings, and other food items was collected in 
addition to information on travel, water sources, and groceries, other restaurant\fast food exposures, and 
special events.  

An alert notice was posted on Canadian Integrated Outbreak Surveillance Centre (CIOSC). To notify the 
public, a media release was issued, media interviews were held, and NBPSDHU website was updated to 
include Health Alert, E. coli fact sheets and media releases.  

Case management was coordinated by the Manager of CDC and all symptomatic individuals reported 
were interviewed and managed by PHIs. Laboratory results were tracked and case line listings were 
generated in consultation with the NBGH. 

The environmental investigation continued and an audit of Harvey’s processes for storage, preparation, 
and serving of food items identified through preliminary food frequency exposures was initiated by 
Manager of EH and PHIs. Additionally, the City of North Bay was requested to collect and process 
representative bacteriologic samples from the North Bay water distribution system. 

A written copy of the closure order was provided to the owner/operator of Harvey’s in North Bay and the 
MOH met with the President of Harvey’s to provide an update on the investigation.  

2.2 Outbreak Investigation Underway 

The epidemiologic and environmental investigation was continued by the staff and management of EH 
and the epidemiologist under the direction of the EOC. On October 14, 2008 the City of North Bay 
confirmed all 14 municipal water sample results were negative for E.coli O157:H7; ruling out water as a 
possible source for contamination. Preliminary epidemiological analysis identified dates of onset ranged 
from October 4 to 13, 2008 and exposure dates for those with single exposures (multiple exposures 
excluded) were October 6 to 8, 2008. The most reported burger condiments were lettuce, onions, cheese 
and tomato.  

On day 5 and 6, the NBPSDHU received investigative assistance from the CFIA and PHAC’s Canadian 
Field Epidemiology Program. CFIA initiated a traceback investigation on October 15, 2008 into Harvey’s 
burgers and on October 16, 2008, the first Field Epidemiologist from PHAC arrived to assist the 
NBPSDHU Epidemiologist.   
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The employee investigation was initiated on day 6 (October 16, 2008) with the distribution of stool kits to 
Harvey’s staff and management. Interviewing of employees commenced on October 18, 2008 by PHIs.  

On day 10 (October 20, 2008), the NBPSDHU received confirmation of the Pulsed Field Gel 
Electrophoresis (PFGE) pattern for six cases (ECXAI.0017/ECBMI.0012); a pattern identical to the 
outbreak which occurred in Chatham Windsor, Ontario earlier in the year. As a result of this information 
CFIA commenced a second traceback investigation into Harvey’s shredded iceberg lettuce. 

By day 11 (October 21, 2008), over 200 symptomatic individuals had been reported to public health for 
investigation and eight other health units were involved in the outbreak. Given the volume of cases that 
were being interviewed and managed, a triage case management system was implemented; PHIs were 
assigned to manage high risk cases (i.e., cases who were currently employed as food handlers, child care 
providers, or health care workers) and PHNs to low risk cases.    

To assist in identifying the source within the restaurant a case control analytic study, was conducted, 
starting October 21, 2008. Cases and controls were interviewed by PHNs using a Harvey’s specific menu. 
Controls were initially identified through dining companions (cases), but on October 22 a request was 
made via a media announcement for individuals who ate at Harvey’s but did not get ill (controls) to call 
into the NBPSDHU. On October 22 the NBPSDHU also received assistance from a second PHAC Field 
Epidemiologist. 

On October 27 (day 17), preliminary results of the case control study indicated that individuals who 
consumed Spanish onions were significantly more likely to become ill. The CPHL reported that 36 of the 
46 food samples submitted by NBPSDHU had been tested and all were negative for E. coli O157:H7. The 
following day results from the Centers of Communicable Disease Control in Atlanta, Georgia on the 
Multi-Locus Variable Number of Tandem Repeat Analysis (MLVA) of 11 of 13 isolates showed that all 
nine North Bay outbreak isolates were unrelated to an outbreak strain in Michigan, USA and to the cluster 
in Chatham Windsor, Ontario. Based on these results, CFIA ceased their trace-back investigation into 
lettuce and later commenced an investigation into Spanish onions. 

On November 6, 2008 the employees directly involved in onion preparation were interviewed by PHIs on 
delivery, storage and preparation of onions over the exposure period of interest. 

2.2 Reopening of the Premise & Outbreak Over 

2.2.1 Rescind Order 

On November 10, 2008 the premise was deemed to be in compliance with all the reopening conditions 
(outlined in writing on November 6, 2008). The Director of EH provided written confirmation to the 
operator that the facility closure order issued on October 12, 2008 was rescinded. 

Harvey’s and Swiss Chalet opened for business on November 12, 2008. 

2.2.2 Outbreak Declared Over 

The outbreak was declared over by the MOH on November 21, 2008. During the outbreak 360 
symptomatic individuals were reported to public health for investigation of these 235 met the outbreak 
case definitions. A total of 50 cases were laboratory confirmed for E. coli O157:H7, three of which were 
secondary cases.  
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3.1 Case Management 

3.1.1 During the Outbreak 

All cases of gastrointestinal illness reported to the NBPSDHU and other involved health units were 
investigated by PHIs or PHNs using a standardized risk factor/exposure questionnaire. At the NBPSDHU 
an intake and triage system was organized whereby high-risk cases (i.e., cases who were currently 
employed as food handlers, child care providers, or health care workers) were interviewed and managed 
by PHIs, and the majority of low-risk cases were managed by PHNs. Cases residing outside the 
NBPSDHU boundaries were followed up by their respective health unit using the NBPSDHU 
standardized risk factor/exposure questionnaire. The completed questionnaires were subsequently faxed 
to the NBPSDHU for data entry. Case definitions (See Table 1) were developed by the epidemiologists to 
facilitate classification and management of cases. Case definitions were consistently applied to all cases 
regardless of the responsible health unit. 

In an effort to prevent secondary transmissions the following case management strategies were 
implemented: 

1. Exclusion from work guidelines: High risk cases were excluded from work until two successive 
negative fecal samples or rectal swabs were obtained 24 hours apart and no sooner than 48 hours 
after the last dose of antimicrobials if patients have been on them for other reasons. Low risk cases 
were excluded from work until they were diarrhea-free for a period of 48 hours. 

2. Preventative measures: All symptomatic individuals interviewed by the NBPSDHU received verbal 
and/or written information on how to prevent the spread of infection and were referred to the Health 
Unit website for more information. 

3. Prevention communication campaign: An expanded newspaper and radio campaign to reinforce 
“Preventing the spread of E. coli” was implemented October 21, 2008 (see section 5.0 for more 
details). 

3.1.2 Long-Term Follow-up 

Research has shown that individuals with severe E. coli infection (with or without HUS) are at higher risk 
for long-term health conditions including irritable bowel syndrome (IBS), hypertension (high blood 
pressure), arthritis, and pregnancy-related hypertension.[3]. A retrospective population-based cohort study 
by Clark etal [3] on residents of Walkerton found that compared to those who were not ill at the time of the 
outbreak, those with severe gastroenteritis had a more than three fold increase in risk of developing IBS 
within two years of the outbreak. Within four years a 33% increase in risk of developing hypertension and 
38% increase in risk of developing arthritis was also observed.  

To address these potential long-term health effects the NBPSDHU distributed a public health bulletin to 
health care providers in the area outlining the recommended guidelines for current treatment and follow-
up of patients who experience bacterial (E.coli O157:H7) gastroenteritis. A letter was also sent to all cases 
classified as confirmed, probable, suspect or secondary from the Acting NBPSDHU MOH advising them 
to have yearly follow-up with a family physician for the next three years. Cases were provided with 
information on the increased risk for future health problems and a copy of the public health bulletin that 
was distributed to physicians. Assistance was offered by the NBPSDHU in finding follow-up care for 
those who did not have a family physician. 
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Table 1. Outbreak Case Definitions for the E. coli O157:H7 Outbreak in North Bay, Ontario, 2008 

Confirmed Case  
Patrons and employees of Harvey’s/Swiss Chalet in North Bay, Ontario with a confirmed E. coli O157:H7 
infection with the outbreak strain PFGE pattern of, or within one band of ECXAI.0017/ECBNI.0012 
Secondary Case 
a. A laboratory-confirmed E. coli O157:H7 infection with onset after close contact with a symptomatic 

individual with a relevant Harvey’s/Swiss Chalet exposure, with the outbreak strain PFGE pattern of, or 
within one band of ECXAI.0017/ECBNI.0012. 

b. An individual with symptoms compatible with E. coli O157:H7 infection, with onset 1-10 days after 
close contact with a symptomatic individual with a relevant Harvey’s/Swiss Chalet exposure. 

Probable Case 
a. Patrons and employees of Harvey’s/Swiss Chalet in North Bay, Ontario with bloody diarrhea and/or 

blood in diarrheic or formed stool and/or HUS on or after September 22, 2008. 
b. A symptomatic individual with a relevant Harvey’s/Swiss Chalet exposure without laboratory 

confirmation of E. coli O157:H7, with an onset of symptoms before an epi-linked laboratory confirmed 
E. coli O157:H7 secondary case with the outbreak strain PFGE pattern of, or within one band of 
ECXAI.0017/ ECBNI.0012. 

Suspect Case 
Patrons and employees of Harvey’s/Swiss Chalet in North Bay, Ontario with diarrhea (≥3 or more loose 
stools in 24hrs) with onset of symptoms on or after September 22, 2008. 

 

3.2 Epidemiological Investigation 

3.2.1 Case Finding and Descriptive Epidemiology 

Case Finding  

Case finding is an important component of an outbreak investigation as the information gained from 
additional cases is used to validate original hypotheses and guide investigative activities. Case finding and 
surveillance was enhanced by the NBPSDHU during the outbreak through the utilization of the following 
activities:  

1. Development and administration of a standardized risk factor/exposure questionnaire to all cases 
reporting gastrointestinal illness (Appendix C);  

2. A posting on the Canadian Integrated Outbreak Surveillance Centre (CIOSC) requesting other 
health regions to report any cases of E .coli that may have traveled to the North Bay area or have 
a similar onset date to those presenting to the NBPSDHU;  

3. Release of public health bulletins to health care providers, emergency departments, infection 
control and Telehealth requesting that the health unit be notified if a patient met the clinical 
criteria for E. coli.  

4. Media releases informing the general public about the outbreak and advising that persons with 
E.coli-like symptoms to seek medical attention.   
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Descriptive Epidemiology 

Descriptive epidemiology was compiled and reported daily to the investigative team by the NBPSDHU 
epidemiologist in the form of an Epidemiological Summary. The reports summarized case numbers, 
demographics, onset and exposure date frequencies, as well as clinical and laboratory data. Food item 
frequencies and results from other epidemiologic investigation activities were also included when 
available. Information from this report was used to inform decision-making and determine the scope of 
the outbreak.       

3.2.2 Case Control Analytic Study 

As the descriptive epidemiology pointed to an exposure in the Harvey’s restaurant, a case control study 
was conducted from October 21 to 31, 2008 to identify the source within the restaurant. All confirmed 
and probable cases (as per the case definitions) who reported one episode of eating at Harvey’s during the 
exposure period were eligible for inclusion in the study.  Controls were selected through self-
identification (via a call-in line after a media announcement on October 22, 2008) or were previously 
identified as dining companions of cases. All controls were screened for illness, and anyone reporting 
gastrointestinal symptoms since September 22, 2008 was excluded from the study. Cases and controls 
were interviewed by PHNs via telephone using a standardized questionnaire asking about consumption of 
restaurant menu items from October 1 to 12, 2008 (Appendix D & E).  

3.2.3 Restaurant Employees 

The restaurant operator provided a list of employees, and all were contacted by telephone from October 
18 to November 3, 2008 by PHIs. A modified questionnaire was administered, which included questions 
about history of clinical illness, food and travel history, and workplace details such as area of the 
restaurant where they worked, their roles and activities and whether they worked at other establishments 
(Appendix F). When staff reported diarrheic illness, their clinical history was evaluated against the 
outbreak case definitions and the employee classified accordingly.  

Descriptions of each job position were obtained, as well as detailed shift rosters for the period of 
September 22 to October 12, 2008. Employee absence information was verified with the employee.  

All employees were required to submit stool specimens for laboratory testing. Stool collection kits were 
prepared by NBPSDHU and distributed to the restaurant on October 19, 2008. NBPSDHU staff collected 
all specimens daily and shipped them to the Ontario Central Public Health Lab (CPHL).  

3.2.4 Data Management and Analysis  

Information collected from cases during the investigation was entered and analyzed by EpiInfo 3.4.3TM 
(Centers for Disease Control and Prevention, Atlanta, Georgia) and Microsoft Office Excel 2003. Clinical 
information for classified cases was also entered into iPHIS (integrated Public Health Information 
System) by each responsible health unit. The case control analysis, including univariate and multivariate 
analysis, was conducted in SPSS version 14. A final multivariate model was developed with the stepwise 
variable selection approach. Employee schedule information and absentee records were plotted in a Gantt 
chart using Microsoft Office Excel 2003.  
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3.3 Laboratory Investigation 

The majority of initial stool screening for E. coli O157:H7 occurred at the NBGH, whereas all reference 
laboratory testing of clinical and environmental samples was performed at the CPHL. 

CPHL conducted routine enteric diagnostic testing, reference biochemical confirmation and serotyping of 
E. coli O157:H7 isolates and PFGE subtyping.  Unpreserved stool samples and isolates were also tested 
for the presence of verotoxin using the NOVITEC (Verotoxin 1 & 2) ELISA kit.  Subtyping by pulsed 
field gel electrophoresis (PFGE) was performed in the Molecular Surveillance Laboratory at CPHL; a 
two-enzyme analysis (EXCAI and ECBNI) was conducted. PFGE patterns were submitted electronically 
to the National Microbiology Laboratory (NML) in Winnipeg, Manitoba for national pattern designation. 
MLVA was conducted at the Centers for Disease Control and Prevention in Atlanta, Georgia.   

Environmental testing was also performed at CPHL; samples were tested for E. coli O157:H7 by 
immunomagnetic separation and selective culture methods. Ancillary direct verotoxin testing by 
commercial ELISA was also performed on food samples placed into selective broth. 

Food samples collected by the CFIA were tested at the Greater Toronto Area Laboratory, Scarborough, 
Ontario, the Ottawa Laboratory (Carling) for Food Chemistry and Microbiology, Ottawa, Ontario and the 
St. Hyacinthe Laboratory, Quebec. Samples were tested using the MFLP-30, (Dupont Qualicon BAX 
System for the Detection of E. coli O157:H7) from Health Canada’s Compendium of Analytical Methods 
(personal communication [4]).  

3.4 Environmental Investigation 

NBPSDHU Public Health Inspectors initiated investigation activities when the restaurant was closed on 
October 12, 2008.  

3.4.1 Facility Compliance Inspection 

A compliance inspection of the Harvey’s establishment was completed by the health unit’s Manager of 
EH and a PHI on October 12, 2008. Items critical to food safety and sanitation/maintenance conditions of 
the facility (see Table 2) were evaluated. A HACCP audit relating to beef burgers (i.e., original and 
angus) prepared at the establishment was also conducted. 

3.4.2 Food Product Sampling 

Food samples were collected at the Harvey’s and Swiss Chalet restaurant by NBPSDHU staff from 
October 12 to 31, 2008 and were submitted for testing to CPHL. Information from the epidemiologic 
investigation (i.e., food frequencies and case-control study results) was used to focus the sampling of food 
items. 
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Table 2. Food Safety and Sanitation/Maintenance Compliance Items 
Food Safety Temperature control 

 Refrigeration 
 Temperature control hot holding 
 Temperature control final cooking 

Food handler hygiene 
General food protection 

 Food storage 
 Water supply 
 Sewage disposal 
 Product inventory 
 Product suppliers and delivery 

Sanitation/Maintenance Conditions General maintenance and sanitation 
 Ware washing 
 Surface sanitizing 
 Storage of knives 
 Food processing equipment 
 General facility sanitation 
 General facility maintenance 
 Public washrooms 
 Staff washrooms 
 Pest control 

3.4.3 Food Process Audit 

A detailed investigation into the acquisition, storage, preparation and serving of selected food items was 
undertaken to identify opportunities for cross-contamination and time-temperature abuse. Food items 
were selected to be audited based on information gleaned from the epidemiologic investigation (i.e., food 
frequencies and case-control study results). 

Interviews on food preparation were also conducted with both management and staff.  Detailed interviews 
were conducted by telephone beginning November 6, 2008 with staff members directly involved in onion 
preparation (Appendix G) and included questions about delivery, storage and preparation. Answers 
provided during the interview were assessed against standard operating procedures. If the employee 
indicated that they did not specifically prepare onions on October 5 to 7, 2008, their routine onion 
preparation practices were explored. 

3.4.4 Traceback Investigation 

The CFIA conducted a parallel food safety investigation, which included testing and traceback 
investigations of selected food items in order to identify a source of the outbreak and determine if there 
was ongoing risk.   



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        13 / 95 
  

 

 

4.0  

Investigation 

Results 
 

 

Authors: 
Jennifer Cutler, BScN, MHSc 
Joanne Tataryn, BSc, DVM, MSc(c) 
Louise Gagné, MSc, GDClinEp 
Michael Duncan, BSc., CPHI(C) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1 Epidemiologic Investigation 
4.1.1 Descriptive Epidemiology 

4.1.2 Case Control Analytic Study 

4.1.3 Restaurant Employees 

4.2 Laboratory Investigation 

4.3 Environmental Investigation 
4.3.1 Facility Compliance Inspection 

4.3.2 Food Process Audit 

4.3.3 Trace-Back Investigation 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        14 / 95 
  

4.1 Epidemiological Investigation 

4.1.1 Descriptive Epidemiology 

Between October 11 and November 10, 2008 over 350 individuals were reported to public health for 
investigation, 145 (41%) reported within the first seven days of the outbreak (see Figure 1). Due to the 
outbreak commencing on the Thanksgiving long weekend a majority of cases over the first 3 days of the 
outbreak were reported to the NBPSDHU by the NBGH emergency department. Throughout the outbreak 
however, the NBPSDHU was notified of cases and symptomatic individuals from multiple sources 
including: hospital emergency departments, hospital infection control, primary care and specialist 
physicians, public health laboratories, other health units, and the public.  

In total 235 individuals met the outbreak case definitions. There were 47 confirmed cases, 59 probable 
cases, 118 suspect cases, and 11 secondary cases, 3 of which were confirmed. Ninety-three (40%) cases 
reported bloody diarrhea, 26 (11.1%) persons were hospitalized, and one case of HUS in a child was 
reported. No deaths were associated with the outbreak. Demographic information is presented in Tables 3 
and 4. 

The epidemic curve is presented in Figure 2; illness onset dates ranged from September 24 to October 30, 
2008 and peaked on October 11.  Of the 47 primary confirmed cases that provided exposure histories, 46 
(97.9%) ate at Harvey’s/Swiss Chalet in the days leading up to their illness. Figure 3 represents the 
exposure curve for individuals with one exposure to Harvey’s/Swiss Chalet during their incubation 
period.  Peak exposure for confirmed and probable cases was October 6 and 7, 2008; exposures had 
declined by October 11, prior to the restaurant closing. A subset of confirmed cases was asked about the 
time of day when they ate at Harvey’s/Swiss Chalet. The greatest risk of exposure for these cases (n=31) 
started the afternoon of October 5, 2008 and peaked October 7, 2008 as illustrated in Figure 4. 

Figure 1.  Frequency of Symptomatic Cases Reported to Public Health for Investigation, North Bay, Ontario, 
October 11 to November 10, 2008 (n=354) 
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Table 3. Demographic Information for Outbreak Cases (n=235), North Bay, Ontario, October – November, 
2008 

 
 

Statistic 

Outbreak Case Classification 

Confirmed
(n=47) 

Probable 
(n=59) 

Suspect 
(n=118) 

Secondary 
(n=11) 

Gender: 
   Male(%) 
   Female (%) 

 
26 (55.3%) 
21 (44.7%) 

 
27(45.8%) 
32(54.2%) 

 
49(41.5%) 
69(58.5%) 

 
4 (63.6%) 
7 (36.4%) 

Age (years): 
   Mean 
   Median 
   Range 

 
33.4 (±17.4) 

27.0 
9 to 84 

 
40.8 (±18.0) 

44.0 
8 to 78 

 
41.6 (±17.5) 

43.5 
<1 to 87 

 
21.3 (±14.3) 

19.0 
1to 47 

Table 4.  Health Unit of Residence for Outbreak Cases (n=235), North Bay, Ontario, October – November 
2008 

Health Unit Confirmed Probable Suspect Secondary Total 
Durham 0 1 0 0 1 
Haliburton 0 0 0 1 1 
Hastings Prince Edward 1 0 0 0 1 
NBPSDHU 38 52 95 10 195 
Niagara 1 0 1 0 2 
Peel 0 0 1 0 1 
Porcupine 1 3 4 0 8 
Sudbury 3 0 10 0 13 
Simcoe Muskoka 0 1 0 0 1 
Timiskaming 3 2 5 0 10 
Toronto 0 0 1 0 1 
Out of province 0 0 1 0 1 
Total: 47 59 118 11 235 
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Figure 2. Illness onset of cases of E. coli O157 infection, September 20 to November 10, 2008 (n=232*)  
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* Excludes three cases: two with unknown onset dates and one who was asymptomatic 

Figure 3. Date of single Harvey’s / Swiss Chalet exposure for cases of  E. coli O157 infection, 
September 20 to November 10, 2008, North Bay, Ontario (n=180*) 
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* Excludes 11 secondary cases, 14 cases with no exposure, 7 cases with unknown exposure dates (1 confirmed, 3 probable, and 3 
suspect), and 23 cases with multiple exposures (4 confirmed, 4 probable, and 15 suspect).  
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Figure 4. Time of day when confirmed cases (n=31) were exposed at Harvey’s/Swiss Chalet, North Bay, 
October 1 to 12, 2008 
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4.1.2 Case Control Analytic Study 

Sixty-four cases (34 confirmed and 30 probable) and 145 controls were included in the analysis. The 
median time from exposure (the date of eating at the restaurant) to follow up among cases and controls 
was 17 days (range 12-33 days) and 14 days (range 10-32 days), respectively. There was no significant 
difference between the gender distribution of cases and controls; however the mean age of cases (36.1 SD 
17.4) was younger than controls (44.3 SD 19.2) (p=.004).  

The majority of cases reported exposure dates between October 6 and 12, 2008. Of the cases included in 
the study, 34 (100%) confirmed cases and 24 (80 %) probable cases ate Harvey’s food items during the 
exposure period.   

A univariate analysis was conducted for all food items consumed at Harvey’s. On initial analysis, 
statistically significant food items among cases were beef burgers, lettuce, onion, cheese, pickles, and hot 
peppers (see Table 5). These food items were entered into a multivariate logistic regression model along 
with age. After adjusting for each food item and age, the final effects model included only onions and 
age; all other food items were no longer significant (see Table 6). Individuals who consumed onions were 
significantly more likely to become ill (OR 10.73 95%CI 4.32-26.61). Age appeared to be both a 
confounder (odds ratio for onions increased by approximately 10% after adjusting for age) and an 
independent risk factor for illness. People aged 16 to 23 years were more likely of becoming a confirmed 
or probable case, although these findings were not statistically significant (p=.070). 
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Table 5. Case control food exposures for Harvey’s menu items consumed by cases and controls from 
September 23rd to October 12th (n=189) 
  Ill (Cases) Well (Controls)  

Food item Ate 
Did 
not 
eat 

Total 
% 

Exposed 
 

Ate 
Did 
not 
eat 

Total % 
Exposed 

Difference 
in percent 

Odds 
ratio P value 

Beef Burger  49 9 58 84.48 89 42 131 67.94 16.54 2.57 0.018** 

   Original 43 15 58 74.14 82 49 131 62.60 11.54 1.71 0.122 

   Angus 6 52 58 10.34 8 123 131 6.11 4.24 1.77 0.305 

Lettuce 44 14 58 75.86 70 61 131 53.44 22.43 2.74 0.004** 

Onion  50 8 58 86.21 51 80 131 38.93 47.28 9.80 <0.0005**

Cheese 36 22 58 62.07 54 77 131 41.22 20.85 2.33 0.008** 

Pickle  45 13 58 77.59 71 60 131 54.20 23.39 2.93 0.002** 

Tomato 33 25 58 56.90 63 68 131 48.09 8.80 1.42 0.264 

Bacon 16 42 58 27.59 21 110 131 16.03 11.56 2.00 0.065 

Hot pepper  18 40 58 31.03 18 113 131 13.74 17.29 2.83 0.005** 

Mustard 43 15 58 74.14 79 52 131 60.31 13.83 1.89 0.067 

Ketchup 32 26 58 55.17 56 75 131 42.75 12.42 1.65 0.114 

Relish 30 28 58 51.72 54 77 131 41.22 10.50 1.53 0.18 

Mayo 23 35 58 39.66 51 80 131 38.93 0.72 1.03 0.925 

BBQ sauce 6 52 58 10.34 5 126 131 3.82 6.53 2.91 0.078 

Spicy buffalo 2 56 58 3.45 0 131 131 0.00 3.45 - 0.093* 

Veggie burger 5 53 58 8.62 13 118 131 9.92 -1.30 0.86 0.778 

Chicken burger  2 56 58 3.45 13 118 131 9.92 -6.48 0.32 0.155* 

Fries 28 30 58 48.28 72 59 131 54.96 -6.69 0.76 0.396 

Onion rings 20 38 58 34.48 38 93 131 29.01 5.48 1.29 0.452 

Poutine 2 56 58 3.45 13 118 131 9.92 -6.48 0.32 0.155* 

* Fischer’s Exact test 
** significant at =0.05 
- Undetermined 

Table 6. Final Logistic Regression Model for Significant Food Items Consumed from September 23 to 
October 12, 2008 at the Harvey’s Restaurant in North Bay, Ontario  

Food Item Odds Ratio 95% Confidence Interval P Value 
Onions 10.73 4.32-26.61 <0.0005 
Age  

  <16 years  (ref) 
   

   16-23 years 4.19 0.89-19.78 0.070 
   24-41 years   0.51 0.13-2.06  0.347 
   42-51 years 0.87 0.22-3.43 0.844 

    >52 years 0.31 0.07-1.32 0.114 
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4.1.3 Restaurant Employee Investigation 

A total of 76 employees worked at Harvey’s and Swiss Chalet. Twenty-three (30.3%) employees were 
dedicated exclusively to Harvey’s and 33 (43.4%) exclusively to Swiss Chalet.  All other employees were 
considered staff of both establishments, including 11 (14.5%) managers, eight (10.5%) dishwashers and 
one (1.3%) preparation person.  

Seventy-five of 76 staff (99%) responded to the standard questionnaire. Repeated efforts (including visits 
to the house) were made to reach the remaining staff member without success.  

Investigation by NBPSDHU staff initially identified 9 employees of interest: 7 (9%) who reported non-
bloody diarrheic illness since September 1, 2008; a food handler who tested positive for E. coli O157:H7, 
PFGE pattern EXCAI.0017 / ECBNI.0012, but did not report symptoms; and one uncooperative 
employee who refused to answer most questions and refused to submit a stool sample until legally 
ordered to comply.   

Of the seven symptomatic employees, 4 (57.1%) met the suspect outbreak case definition. Onset of illness 
dates for these four employees were: September 29, October 3, October 11, and October 14, 2008. The 
employees with onset of illness dates of September 29 and October 3 reported not eating food from the 
restaurant. Both of these employees also indicated having an underlying condition which can cause 
diarrheal symptoms. The other two employees reported eating food from the restaurant between October 
5 and 10, 2008. None of the four employees worked for Harvey’s exclusively; two worked in the Swiss 
Chalet kitchen, one was a preparation person for both restaurants, and one was management.  

All symptomatic employees reported not working while symptomatic, and management records did not 
indicate employee absence due to illness for the period September 29 to October 9, 2008. All 
symptomatic employees had two negative stool specimens. The average length of time from onset to first 
and second specimen collection was 12 days and 14 days, respectively. Specimens collected from one 
employee under Ontario’s HPPA were also negative.  

The asymptomatic confirmed case worked exclusively for Swiss Chalet, but did not commence working 
at the restaurant until after the onset of symptoms for the first confirmed case. The food history of this 
individual indicated over 5 exposures to food items from Harvey’s restaurant between September 28 and 
October 12, 2008.  

All staff who reported eating at Harvey’s/Swiss Chalet had multiple exposures. The confirmed 
asymptomatic case and 2 suspect symptomatic employees had a combined 14 exposures to food items 
from Harvey’s restaurant between September 28 and October 12, 2008. 

4.2 Laboratory Investigation 

A total of 47 cases were confirmed with the identical PFGE subtype pattern EXCAI.0017/ECBNI.0012; 
three additional isolates were identified as closely related based on a two to three band difference when 
compared to the outbreak pattern. A subgroup of 10 isolates was forwarded for MLVA typing and results 
were compared to isolates from a lettuce associated outbreak of E. coli O157:H7 in the United States and 
Ontario with the same PFGE pattern; there was no matching MLVA pattern found.  

The 88 food samples submitted by NBPSDHU to the CPHL for analysis were negative for E. coli 
O157:H7 and verotoxin (Appendix H).  All 12 food samples tested by CFIA Food Microbiology Labs 
were reported as “not detected” for E. coli O157:H7 (Appendix I). 
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4.3 Environmental Investigation 

4.3.1 Facility Compliance Inspection 

No infractions were identified for items associated with food safety however three deficiencies associated 
with sanitation/maintenance conditions were revealed: a damaged area of the ceiling requiring repair, a 
storage cart for soiled dishes in need of cleaning, and absence of paper towels in both male and female 
staff washrooms.   

4.3.2 Food Process Audit 

Food preparation and storage procedures were examined for opportunities for cross-contamination and 
time-temperature abuse.  A detailed investigation was conducted on the acquisition, storage, preparation 
and serving of burgers, onions, lettuce, cheese, tomatoes and hot peppers.  Spanish onions were delivered 
in mesh bags and stored in the refrigerated cooler with other raw produce. Onions were peeled and 
chopped with a knife on a cutting board; a cutting glove was used to protect the hand holding the onion.  
Peeled onions were finely chopped using a dicer (Appendix J) which was placed directly into a storage 
container. Once the container was full the dicer was removed and the container was stored covered in the 
refrigerated cooler until required for burger garnishing. Bowls of onions at garnish stations had dedicated 
spoons and were stored at room temperature throughout the day. Garnish stations were topped up as 
needed in the drive-through area from partial bowls or a central container stored in the cooler: all unused 
onions were discarded at the end of each day.  

As of November 10, 2008, four of the eight (50%) food handlers involved with onion preparation had 
completed the onion-specific questionnaire. One food handler indicated that he had prepared onions 
between October 5 and 7, 2008. Two others indicated that although onion preparation is part of their job, 
they did not prepare onions between October 5 and 7, 2008. 

Employees’ responses to the questionnaire indicated overall concordance for most aspects of onion 
processes within the restaurant.  However, cleaning practices for the onion dicer and the cutting glove 
differed among employees.  It appeared that the dicer was not uniformly cleaned prior to use, and some 
cleaning practices may have been inadequate (e.g., no dicer disassembly in the dishwasher).  The cutting 
glove was tested on October 25, 2008 and found to be negative; the dicer was not swabbed. 

4.3.3 Traceback Investigation 
CFIA independently tested 10 food products as part of their investigation; no E. coli O157:H7 was 
detected. Traceback investigations were conducted for burgers, lettuce and onions. Eighty samples of beef 
from different dates and codes were tested and found to be negative. 

Further traceback of the lettuce was discontinued after MLVA results ruled out an association between 
the North Bay outbreak and other concurrent E. coli outbreaks in Ontario and United States in which 
lettuce was considered the primary source.  

The onion traceback identified that a 50kg bags of onions were delivered to the restaurant on September 
30, October 3 and October 9, 2008. Samples could not be obtained from the October 3 delivery because 
the entire bag was used prior to the restaurant closure and initiation of investigation. Onions from the 
October 3 delivery originated from a Quebec grower that was not the usual supplier for the restaurant; it 
was unclear why this grower supplied the onions on this occasion. Two samples of 30 onions each from 
different growing times (September and October 2008) were tested and found to be negative. Onions from 
the grower that supplied the onions on October 3 were also delivered to a Sudbury restaurant and an 
unrelated restaurant in North Bay; no outbreaks resulted at these other locations (personal communication 
[5]).   

Eight onions from the October 9, 2008 delivery and the mesh bag in which they were contained were 
tested and found to be negative.    
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5.1 Background 

Good communication is crucial in any outbreak response. The public as well as health care providers 
must be made aware of the illness in the community, who is affected, what they need to do and that the 
health unit is managing the situation appropriately.  

Target populations this outbreak included: 
 the public, including people who ate food from Harvey’s (those who got ill and those who did not) 

and anyone in contact with someone ill with E. coli  
 the media 
 health care providers (local hospitals, Emergency departments, physicians, walk-in clinics)   
 public health officials (other health units, MOHLTC, PHAC and the CFIA)  

5.2 Communication Activities 

The detailed chronology (see Appendix B) outlines the dates of key media communications during the 
outbreak and a summary of communications activities is presented in Figure 5.  

5.2.1 General Public 
The NBPSDHU issued 29 media releases over the course of the outbreak. The first media release was 
issued October 12, 2008 and media releases were issued daily for the next three weeks (see Appendix B). 
All media releases were translated into French and posted on the NBPSDHU website. The MOH held 
local media conferences and provincial media teleconferences daily from October 14 to 28, 2008 (see 
Appendix B). 

All media releases, fact sheets, question and answers (Q&A’s) and prevention messages were posted on 
the Health Unit website. The prominent red “Health Alert” box was activated on the main page of the 
website to draw attention to the related media releases and information.   

A prevention campaign, consisting of print and radio advertisements, and a display at Northgate Shopping 
Centre (located in the City of North Bay) was implemented to supplement the news media coverage 
across the catchment area from October 21, 2008 until January 29, 2009. Cogeco Community Cable TV 
to aired a hand-washing video, produced by Grey Bruce Health Unit, beginning October 21 for two 
weeks. It promoted “proper hand-washing” as a method of reducing the secondary spread of E. coli.  

There were 98 requests for interviews from the media regarding E. coli from October 13 to November 13, 
2008. These requests were not only from local media outlets, but also from national media including 
Globe and Mail, Toronto Star, CBC Radio Toronto, CBC Newsworld, Canadian Press Canwest Global 
and Canada AM.  

5.2.2 Local Health Care Providers 
The CDC program sent Public Health Bulletins to all physicians, hospital emergency rooms, infection 
control departments in hospitals, walk-in clinics, nursing stations/practitioners, and Telehealth on October 
13, 14, 16, 22, 30 and November 14, 2008. As well, the Public Health Physician contacted area hospitals 
as well as hospitals in neighbouring health units by phone to find out if they had any possible cases. 

5.2.3 Public Health Officials 
MOHLTC and PHAC were contacted regularly. Daily teleconferences started October 14 with MOHLTC, 
PHAC and CFIA. As other health units became involved, they joined the teleconferences. All NBPSDHU 
staff were provided with situation updates regularly through email. All media releases were sent to every 
health unit through the Council of Medical Officers of Health (COMOH) list. Due to the possibility of 
travel through the district, adjoining health units were also notified by telephone on October 12 and 13, 
2008. An alert notice was posted on CIOSC on October 14, 2008. 
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5.2.4 Prevention Campaign: 
A campaign to further promote “Prevent the spread of E. coli” was implemented October 21, 2008 and 
continued until January 29, 2009. The campaign included print advertisements in newspapers in Parry 
Sound, Almaguin, Mattawa, West Nipissing and North Bay along with radio advertisements on Moose 
FM in Parry Sound, Moose FM in North Bay, JOCO Communications in West Nipissing and Rogers 
Radio (102 FM Fox, CKAT, EZ Rock) in North Bay.  

Figure 5.  Summary of NBPSDHU outbreak-related communication activities, October 11 to November 12, 
2008 
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6.1 Discussion 

This outbreak was caused by a point source contamination at the Harvey’s restaurant in North Bay. 
Although exposures of confirmed cases began as early as October 2, the majority concentrated between 
October 5 and 10, 2008. Based on the illness and exposure curves, the source of the contamination 
appears to have been waning by the time the restaurant was ordered closed. This decreased the likelihood 
of successfully isolating E. coli from contaminated food or surfaces. 

PFGE and MLVA laboratory analyses proved to be very useful in establishing this outbreak as an isolated 
event, given that there were two additional E. coli O157:H7 outbreaks occurring in Ontario at the same 
time. One of the outbreaks had an identical PFGE pattern and was distinguished through MLVA, while 
the other had a different PFGE pattern. 

Based on the case control analysis, the most likely source was contaminated onions. Although the origin 
of the initial contamination was not elucidated, inadequate cleaning of the onion dicer may have 
perpetuated the contamination for several days.  Similar to the Maple Leaf Listeriosis outbreak during 
summer 2008, residual contamination of the slicer/dicers despite standard cleaning protocols may have 
been the mechanism for its persistence. 

Spanish onions have not been previously implicated in outbreaks; however studies have demonstrated that 
it is possible to isolate E. coli O157: H7 following experimental contamination with manure compost or 
contaminated water.[6] In this restaurant, onions used for garnishing were left out during the workday at 
room temperature, so it is conceivable that if they were contaminated, time/temperature would allow for 
survival and replication of the bacteria.  

There was some evidence to support the hypothesis that the outbreak originated from contaminated 
onions being brought into the restaurant. The onion shipment supplied to Harvey’s on October 3, 2008 
was from a non-typical source; this farm also supplied other restaurants with no evidence of other E. coli 
cases, but it is possible that contamination was concentrated in certain areas of the field or certain bags, 
resulting in non-uniform contamination of the onions. The on-farm investigation conducted by CFIA, 
which included soil and onion testing, did not find evidence of contamination but this hypothesis cannot 
be ruled out because onions from the October 3 shipment were not available for sampling, as they had all 
been consumed.  

The alternative hypothesis was that the contamination occurred in the restaurant to increase the risk of 
infection between the afternoon of October 5, 2008 and peaking October 7, 2008, either via cross 
contamination from another contaminated food product or through an infected food handler.  

Cross-contamination in this restaurant was possible, as burgers were garnished with multiple food items, 
some with shared utensils. Because of their strong taste, however, onions have dedicated utensils, 
reducing the likelihood of cross contamination from other produce. There was also no evidence of 
improper food handling or storage of the beef products and all test results were negative.  

The exposure curve revealed approximately one week of high-risk exposures at the restaurant, which 
correlates well with the typical duration of E. coli excretion in adults.[1] One asymptomatic E. coli positive 
food handler and four employees who met the suspect outbreak case definition were discovered, however, 
there is more evidence that staff were exposed simultaneously with customers and not the source.   

Public health actions were taken to prevent further transmission. High risk cases were required to stay off 
work or out of daycares until 48 hours after symptoms resolved and two consecutive negative stool 
cultures were obtained at least 48 hours apart. The health unit also leveraged the media coverage to 
promote handwashing. The restaurant remained closed while under investigation and re-opened after all 
criteria set out by NBPSDHU were met. 
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6.2 Limitations 

The investigation had a bias towards Harvey’s exposures; case finding and media messages focused on 
Harvey’s food consumption based on information obtained from the initial cases. Although it is difficult 
to assess the extent of self-selection by individuals, it undoubtedly occurred. 

Selection bias likely occurred during selection of controls, as it was voluntary and not a random sample. 
Although the age difference between cases and controls were accounted for in the analysis, it is possible 
that there were other differences between these two populations that affected the analysis. There was also 
a bias in the control population towards the end of the exposure period, which may have affected the 
results; more cases had earlier exposure dates, while there were more controls than cases toward the end 
of the outbreak.  

Diarrheic illness was self-reported by employees of the restaurant. By the time this portion of the 
investigation was conducted, there had been extensive media coverage. This could have led to additional 
under-reporting of illness for fear of being implicated as the source of the outbreak.  

All symptomatic employees had negative stool results, however, many were collected several days after 
the onset of illness; five of seven symptomatic food handlers had their first stool specimen collected at 
least seven days after onset of symptoms. Given that the average adult sheds the bacteria for 
approximately 7 to 10 days it is possible that there were missed cases among staff.[1] 

Schedule information obtained from management required verification with employees. This information 
proved to be less accurate than what could have been obtained from payroll records, which may have led 
to inaccuracies in examination of employee roles and scheduling. The investigation revealed that the two 
restaurants’ operations were not as separate as originally thought, and it is likely that symptomatic staff 
worked both sides of the restaurant. One person who reported diarrheic illness did not provide schedule 
information during the course of the investigation.  

Despite repeated attempts by NBPSDHU staff, there were difficulties with three employees. One 
employee did not complete the questionnaire, and a second employee did not submit stool specimens. A 
third employee completed the questionnaire, but refused to answer most questions. 

Only half of the employees identified as having contact with onions were successfully contacted and 
interviewed.  Employees were asked to recall specific situations that took place a month previously, thus 
the accuracy of recall may have been compromised and was not verifiable. 

Exposures among staff and customer cases were not directly comparable. Given the difficulty in 
determining which exposure is the most likely exposure to have caused illness, customer cases with more 
than one exposure to the restaurant were excluded from the analysis. Analysis of exposure information for 
symptomatic employees was limited because of the small number of employees who met the outbreak 
case definitions. Additionally, the employee cases either reported multiple exposures or could not recall if 
they had eaten at Harvey’s/Swiss Chalet over the exposure period of interest.  

6.3 Conclusions 

Contaminated onions at the Harvey’s restaurant in North Bay, Ontario, most likely caused the E. coli 
O157:H7 infections in this outbreak. Although the initial source of the contamination was not identified, 
the risk of exposure lingered on-site for about a week; inconsistent cleaning of the onion dicer may have 
been a contributing factor. Spanish onions have not been previously implicated in outbreaks of E. coli 
infections, but the analytical study suggests that onions should receive more attention when developing 
food safety plans in food establishments.  
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7.1 Control Measures: Criteria for Premise Reopening 

Facility Maintenance 

 Discarding of Food On-Site: The NBPSDHU required that all foods and food packaging materials in the 
food premise inventory as of closing on October 12, 2008 be removed from the premise and discarded. 
On November 3, 2008 a waste disposal bin was provided to the premise. A maintenance service was 
contracted by the operator to remove food from the premise. All discarded food was transported to the 
waste disposal bin. A PHI accompanied the bin to the North Bay landfill site. 

 Facility Cleaning and Sanitizing: The NBPSDHU required that all surfaces, equipment, utensils and 
multi-service articles in the premise receive a thorough cleaning and sanitizing. On November 5, 2008 a 
PHI observed cleaning and sanitizing methods at the facility. The operator consulted with an Ecolab 
representative. The disinfectant used was Ecolab oasis 146 multiquat (QUAT) at 200ppm. All surfaces 
were washed with soap and water, disinfected with the QUAT spray, left wet for a two minute contact 
time and finally wiped with a clean cloth.  

Facility Staff 

 Letter of Inclusion: The NBPSDHU required that staff previously employed at the Harvey’s or Swiss 
Chalet establishment on or after October 1, 2008 were in receipt of a letter of inclusion as issued by the 
Medical Officer of Health of the NBPSDHU. The inclusion letter indicated that staff could return to 
work and was issued to staff following confirmation of two negative stool specimens (E. coli O157:H7). 

 Food Safety Certification Training of Staff: The NBPSDHU required that the employer commit to the 
food safety certification training of all staff prior to reopening. 

Initially two 6-hour Food Safety Certification Courses were provided at the Harvey’s/ Swiss Chalet 
premise on November 8 and 9, 2008.  Scheduling of staff for these courses was arranged by the 
employer. An additional two courses were provided on November 11 and 18, 2008. A total of 64 
received food handler certification training and successfully completed the program with a passing 
grade of 70% or greater.   

The training manual for NBPSDHU’s Food Safety Certification Course was Basics.fst® Food Safety 
Training in Canada (2nd edition).   All students were provided a copy of this manual. NBPSDHU PHIs 
served as instructors for the courses. Course materials included a training manual, ServSafe® Steps to 
Food Safety videos and a PowerPoint presentation. The course outline covered food safety principles 
including safe handling, preparation and storing of food, food handler hygiene and food premises 
sanitation.  Special emphasis was placed on proper hand washing technique and frequency with the use 
of a Glow Germ™ demonstration. This course meets the minimum requirements as outlined in the Food 
Handler Training Protocol in accordance with the Ministry of Health’s Mandatory Health Programs and 
Services Guidelines. 

 Exclusion of Ill Staff: The NBPSDHU required that the employer create a policy to ensure that staff with 
gastroenteric illness excludes themselves from work during illness and for 48 hours after symptoms 
resolve. The employer must monitor and document staff illness and have staff sign off on the policy. 

Facility Methods/Practice 

 Compliance Inspection: The NBPSDHU required that the premise be deemed in full compliance with 
Ontario Regulation 562 prior to reopening. On November 10, 2008 a compliance inspection at the 
facility revealed full compliance with the regulation. All violation conditions noted at the premise on 
October 12, 2008 were confirmed in full compliance. 

 Food Preparation Practices: The NBPSDHU required that the operator modify operating procedures at 
the premise as follows: 
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1. Provide a separate serving utensil for each garnish bowl at the garnish stations on-site. 
2. Discontinue the top-up of garnish bowls. 
3. Discard leftover contents of garnish bowls at the end of each day. 
4. Discontinue use of the existing “cutting glove”. The glove may be replaced by another product 

which is demonstrated to have physical qualities that provide for ease of cleaning and sanitizing. 
Alternatively, cover the existing cutting glove with a non-absorbent glove (i.e. plastic disposable). 

5. Standardize a procedure for the disassembly, cleaning and sanitizing of onion and tomato slicers. 

 Personal Hygiene: The NBPSDHU required that a signed two hour log be kept which identified the 
ongoing maintenance of hand wash facilities including washrooms (employee/public). Signage on 
proper hand washing procedure was posted at all hand washing locations on-site. 

 Post Re-opening Audit of Food Preparation Practices: The NBPSDHU advised the operator that audits 
of food preparation practices and sampling would occur following reopening.  

 Food Inventory: The NBPSDHU required that the operator maintain records for all received foods 
including: recorded lot numbers and expiry dates. The operator is required to record temperatures of 
delivered refrigerated and frozen foods. The operator is encouraged to inspect the delivery vehicle to 
assess the potential for product contamination. 

 

7.2 General Recommendations 

 In future restaurant-based outbreaks, simultaneous investigations of community case-finding and 
employees should be conducted.  Collecting stool samples from all employees should be initiated as 
soon as the restaurant is closed; administering the questionnaires can follow later.  This would increase 
the likelihood of identifying infected staff. 

 Risk assessment tools should be created to assist health units in systematically developing evidence-
based criteria for re-opening restaurants following outbreaks.  Ideally this should be done at the 
provincial or federal level to maximize benefit to local public health jurisdictions. 

 Equipment used in food preparation should be thoroughly cleaned regularly to prevent buildup of 
organic material (biofilms) and bacteria. Kevlar safety gloves should be avoided or covered with 
disposable, single-use food-safe latex gloves. Steel mesh gloves can also harbor bacteria, so if used must 
be cleared of all debris, cleaned and sanitized regularly with an effective, food-safe product. Any 
equipment used to prepare food that has multiple components must be completely disassembled prior to 
cleaning and kept in good working order at all times.  Initialing a cleaning schedule for the dicer may 
help focus employees’ attention on its proper cleaning. 
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Appendix A:  
MAP: City of North Bay, Ontario and location of Harvey’s in the City of North Bay 
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Appendix B 
Detailed chronology of events 

Saturday October 11th 2008 
 NBPSDHU received notification from the North Bay General Hospital (NBGH) at 11:20am of 5 individuals in 
Emergency all presenting with bloody diarrhea and cramps. 
 The on-call Public Health Inspector (PHI) and the NBGH’s Coordinator of Infection Prevention and Control 
interviewed the symptomatic individuals and completed individual food histories. Stool specimens were collected 
and were submitted to be screened for E.coli by the North Bay General Hospital. 
 Symptomatic individuals were isolated to one room in Emergency from other patients. 
 An additional PHI was called in to assist with the investigation. 
 The NBPSDHU Medical Officer of Health (MOH) was notified of the situation.  
 Information gathered from the interviews and food histories were reviewed by the PHIs, Manager and Director of 
Environmental Health (EH), the Manager of Communicable Disease Control (CDC) program, the Director of 
Infectious Disease (ID) and the MOH. Additional questions regarding potential exposures were prepared. 
 NBPSDHU was notified by the NBGH of two more symptomatic individuals. New cases were interviewed. 
 The on-call Ministry of Health and Long-Term Care (MOHLTC) physician was contacted and NBPSDHU was 
advised that no other E.coli cases had been reported. 
 The Public Health Agency of Canada (PHAC) was contacted and NBPSDHU was advised that no increased 
diarrheal illness or E.coli cases in Ontario had been reported. 
 Mattawa and West Nipissing Hospitals were contacted and they reported no increased presentation of diarrheal 
illness. 
 Walk-in clinics were contacted by the NBGH’s Coordinator of Infection Prevention and Control and no increased 
presentation of diarrheal illness. 

Sunday October 12th 2008 
 The Emergency Operations Centre (EOC) was activated. 
 Walk-in clinics were contacted again. No increase in activity was reported. 
 Restaurants identified through food histories were contacted. No complaints had been received.  
 In the afternoon, NBPSDHU received notification that a stool sample had tested positive for E. coli O157:H7. 
 The outbreak was declared.  
 An outbreak questionnaire was prepared to facilitate hypothesis generation. Information including water source, 
groceries, restaurant\fast food exposures, and attendance at community markers and special events was collected. 
 A fact sheet on E. coli O157:H7 and an Enteric Precautions Information Sheet were reviewed and provided to 
symptomatic individuals being discharged from the NBGH. 
 Of the 11 symptomatic individuals with preliminary food history information, 9 ate food purchased from Harvey’s 
in North Bay. Burgers were identified as being a common exposure.  
 A site visit was made to Harvey’s by the MOH, Manager of EH and a PHI. A verbal Section 13 order was issued 
to the manager of Harvey’s by the Manager of EH, and the establishment was closed at 20:45.  
 A facility compliance inspection and a HACCP audit relating to hamburgers was conducted by the Manager of EH 
and a PHI.  
 16 food samples were collected from Harvey’s by the NBPSDHU. 
 Case definitions were developed.  
 Sudbury District Hospital Emergency Department was contacted and NBPSDHU was advised of one laboratory-
confirmed case for E. coli and three additional symptomatic cases.  
 To determine the scope of the outbreak, the Sudbury and District Health Unit (SDHU) MOH was contacted as well 
as the MOH for Simcoe Muskoka. Attempts were also made to reach the MOH’s for Porcupine, Timiskaming and 
Algoma health units.  
 A Public Health Bulletin (PHB) was sent out to physicians, nurse practitioners, walk-in clinics, emergency 
departments, infection control practitioners and Telehealth.  
 A media release was issued advising of a possible foodborne outbreak of E. coli O157:H7 in North Bay. 
 By midnight, 16 symptomatic individuals (including 1 laboratory confirmed E. coli 0157:H7) had been reported 
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since October 11, 2008. Of these 16 individuals, 14 (87.5%) presented with bloody diarrhea and 2 (12.5%) with 
non-bloody diarrhea. 13 (81.3%) of the 16 individuals reported eating at Harvey’s restaurant in North Bay. 

Monday October 13th 2008 (Public Holiday) 
 2nd laboratory-confirmed case E. coli O157:H7 reported. 9 more symptomatic individuals (7 with bloody diarrhea) 
were reported for investigation. All had been exposed to Harvey’s food. 
 Food samples collected from Harvey’s on October 12th driven to Central Public Health Laboratory (CPHL) in 
Toronto to ensure processing could commence on October 14th. 
 The City of North Bay was requested to collect and process bacteriologic samples from the North Bay water 
distribution system to rule out the possibility of water being a possible source. 
 The case history form and outbreak questionnaire was revised to collect specific information on Harvey’s 
purchases such as burger type, condiments, toppings, and other food items. Information on water sources, and 
groceries, other restaurant\fast food exposures, and special events continued to be asked so as not rule out other 
possible sources of E. coli. 
 Audit of Harvey’s processes for storage, preparation, and serving of food items identified through preliminary 
food frequency exposures initiated by Manager of EH and PHIs. 
 iPHIS reporting was initiated. 
 An alert notice was posted on Canadian Integrated Outbreak Surveillance Centre (CIOSC). 
 MOH responded to 2 media calls and conducted an on-camera interview with CTV.  
 Media release #2 issued providing an update on the outbreak. 
 Updates provided to MOHLTC. 
 Case definition broadened to include non-bloody diarrhea. 
 Media releases, PHB, and data sheets emailed to alPHa list serve. 
 Written copy of the closure order provided to the owner/operator of Harvey’s North Bay. MOH met with the 
President of Harvey’s to provide an update on the investigation.  
 PHIs assigned to respond to calls from the public. 

Tuesday October 14th 2008 
 7 additional cases were laboratory-confirmed for E. coli O157:H7, bringing the total to 9 confirmed cases. One of 
the 9 laboratory-confirmed cases was from the Sudbury and District Health Unit area. 
 27 new symptomatic individuals (17 with bloody diarrhea) reported. 52 symptomatic individuals reported for 
investigation since October 11th, 2008. 
 The City of North Bay reported 14 municipal water sample results as negative for E. coli. 
 1st MOHLTC lead teleconference held (other attendees: Canadian Food Inspection Agency (CFIA) and Provincial 
Infectious Diseases Advisory Committee (PIDAC). 
 NBPSDHU exclusion guidelines for food handlers, child care workers and health care providers were put in place. 
 Media advisory # 1 issued announcing the 1st media conference.  
 Media release #3 issued. Harvey’s restaurant was named in the release. 
 The 2nd PHB was distributed. 
 First media conference was held with the MOH. 
 Reception hours were extended to 19:00 hrs. 
  Public Service Announcement issued announcing expanded Health Unit phone line hours. 
 The need for a Field Epidemiologist was identified.  
 Confirmed, probable and suspect case definitions revised under consultation from MOHLTC. 

Wednesday October 15th 2008 
 5 additional cases laboratory-confirmed for E. coli O157:H7, bringing the total to 14. 
 34 new symptomatic individuals reported. 86 symptomatic individuals reported for investigation since October 
11th, 2008. 
 Epidemiological analysis identified dates of onset range from October 4th to 13th. Exposure dates for those with 
single exposures (multiple exposures excluded) were October 6th to 8th. Top 4 burger condiments were lettuce, 
onions, cheese, and tomato. 
 An Enhanced Surveillance Directive was posted on iPHIS.  
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 2nd MOHLTC teleconference held (other attendees: CFIA, CPHL, PHAC, SDHU). 
 CFIA commences food safety and trace-back investigation. 
 Media release #4 issued. Confirmation that drinking water is not the source and prevention of secondary 
transmission information provided. 
 Media conference #2 was held with the MOH. 

Thursday October 16th 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 15. 
 4 other health units investigating cases linked to the outbreak (SDHU, Hastings Prince Edward, Timiskaming, and 
Porcupine). 
 28 new symptomatic individuals reported for investigation. 114 symptomatic individuals reported for investigation 
since October 11th, 2008. 
 1st NBPSDHU Epidemiologic Summary released to investigative team, PHAC, MOHLTC, CPHL and CFIA.  
 3rd MOHLTC lead teleconference held. 
 Field Epidemiologist from the PHAC’s Canadian Field Epidemiology Program arrived. 
 Results received from CPHL on 8 of the 16 food samples collected on October 12th, 2008. All (4 burgers, 1 
mayonnaise, 1 pickles, 1 peppers, and 1 tomatoes) were negative for E.coli.  
 A second batch of 15 food samples submitted to CPHL for testing by NBPSDHU. 
 1st epidemiologist teleconference was held with investigating health units, PHAC, and MOHLTC. 
 Stool sample kits distributed to all staff and management employed at Harvey’s and Swiss Chalet. 
 MOH conducted radio interview with CBC. 
 Media release #5 issued. Update and prevention of secondary transmission information provided for public and 
“high risk individuals” (i.e. those currently employed to handle food or provide child or patient care).  
 Media conference #3 held with the MOH. 

Friday October 17th 2008 
 7 additional cases laboratory-confirmed for E. coli O157:H7, bringing the total to 22. 
 36 new symptomatic individuals reported. 150 symptomatic individuals reported for investigation since October 
11th, 2008. 
 4th MOHLTC lead teleconference held. 
 Food line listing received from CPHL via MOHLTC – 16 of 31 food samples tested and all negative for E. coli 
O157:H7. 
 Stool kits made available at the NBGH Emergency. 
 Stool kits provided at NBPSDHU for “high risk” individuals who require 2 negative stool samples (24 hrs apart) in 
order to return to work. 
 13 stool samples from Harvey’s / Swiss Chalet employees sent to CPHL for testing. 
 A Q&A on E.coli was posted to the NBPSDHU website. 
 Staffing put in place for the weekend.  
 Case history form revised in order to better capture secondary transmission cases.  
 Questionnaire developed to interview Harvey’s & Swiss Chalet employees and management. 
 Media release #6 issued. Update provided. 
 Media conference #4 held by MOH. 

Saturday October 18th 2008 
 2 additional cases laboratory-confirmed for E. coli O157:H7, bringing the total to 24.  
 2 more health units (Toronto & Simcoe Muskoka) involved in the outbreak; 6 in total. 
 8 new symptomatic individuals reported. 158 symptomatic individuals reported for investigation since October 
11th, 2008.  
 Interviewing of Harvey’s and Swiss Chalet employees commenced (76 to be interviewed).  
 9 more stool samples from Harvey’s / Swiss Chalet employees sent to CPHL for testing; bringing total to 22. 
 Media release #7 issued. Screening of restaurant staff announced. 
 MOH completed interview with Toronto Star. 
 Preliminary PFGE results were received for the first 3 laboratory-confirmed cases. 6 of the 7 had a common 
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pattern. 
 Media advisory #2 sent announcing media conference on Monday, Oct 20 at  14:00 

Sunday October 19th 2008 
 3 additional cases laboratory-confirmed for E. coli O157:H7 and 1 laboratory-confirmed secondary; bringing the 
total to 28 laboratory-confirmed cases (including 1 secondary case). 3 of the 28 laboratory-confirmed cases reside 
outside of NBPSDHU area.  
 10 new symptomatic individuals reported. 168 symptomatic individuals reported for investigation since October 
11th, 2008; 115 (68.5%) meet outbreak case definitions. 
 2nd NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants. 
 Media release #8 issued.  

Monday October 20th 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 27 laboratory-confirmed and 1 
secondary laboratory-confirmed.  
 23 new symptomatic individuals reported. 191 symptomatic individuals reported for investigation since October 
11th, 2008; 119 (62.3%) meet outbreak case definitions. 
 Confirmation of PFGE pattern – ECXAI.0017 / ECBMI.002. Pattern identical to the outbreak in Chatham 
Windsor, Ontario. Represents 1.66% of patterns in Centers of Disease Control database in the United States. 
 Audit of processes for storage, preparation, and serving of food items identified through the epidemiological 
investigation continues by Manager of EH.  
 Food samples submitted by CFIA tested negative for E.coli. Trace back for lettuce and beef underway. 
 5th MOHLTC lead teleconference held. 
 3rd NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants. 
 18 more stool samples from Harvey’s / Swiss Chalet employees sent to CPHL for testing; bringing total to 40. 
 3rd PHB sent. 
 Teleconference held with Illinois, Michigan, USDA, CFIA, PHAC to compare investigative findings to date. 
 Media release #9 issued.  
 Media conference # 5 was held by MOH. 

Tuesday October 21st 2008 
 7 additional cases laboratory-confirmed for E. coli O157:H7, bringing the total to 34 laboratory-confirmed and 1 
secondary laboratory-confirmed. A total of 8 health units involved in the investigation. 
 23 new symptomatic individuals reported. 214 symptomatic individuals reported for investigation since October 
11th, 2008. 124 (57.9%) meet outbreak case definitions. 
 6th MOHLTC lead teleconference held. 
 4th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants. 
 Samples sent from CPHL to in Centre of Disease Control database in the United States for MLVA analysis. 
 Case control study initiated.  
 Media release # 10 issued. Investigation update and tips on prevention of secondary transmission provided. 
 Local media conference #6 was held with the MOH. 
 MOH held first province-wide media teleconference. 
 Media Release # 11 issued. Notification of extended hours to provide information on E. coli. 

Wednesday October 22nd 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 35 laboratory-confirmed and 1 
secondary laboratory-confirmed.  
 19 new symptomatic individuals reported. 233 symptomatic individuals reported for investigation since October 
11th, 2008. 129 (55.4%) meet outbreak case definitions. 
 2nd PHAC Field Epidemiologist arrived.  
 7th MOHLTC lead teleconference held. 
 5th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants. 
 36 of the 76 employees interviewed. 
 Call centre activated to receive calls from controls. 
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 Media release # 12 issued. Investigation update and tips on prevention of secondary transmission provided. 
 7th local media conference held by MOH. 
 MOH held 2nd province-wide media teleconference. 

Thursday October 23rd 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 36 laboratory-confirmed and 1 
secondary laboratory-confirmed.  
 12 new symptomatic individuals reported. 245 symptomatic individuals reported for investigation since October 
11th, 2008; 161 (65.7%) meet outbreak case definitions. 
 40 controls identified for case-control study.  
 2nd stool sample result received for 10 employees; all negative for E. coli O157:H7. 
 8th MOHLTC lead teleconference held. 
 6th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants 
 4th PHB sent. 
 Media release # 13 issued. Investigation update and announcement of HUS case. Tips on prevention of secondary 
transmission and E.coli provided.  
 Local media conference #8 held by MOH. 
 3rd Provincial media teleconference held by MOH. 
 3rd Media advisory sent with new phone number for media teleconference.  

Friday October 24th 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 36 laboratory-confirmed and 1 
secondary laboratory-confirmed.  
 2 new symptomatic individuals reported. 247 symptomatic individuals reported for investigation since October 
11th, 2008.  
 2nd stool sample result received for 12 employees; bringing total to 20 employees with 2 results negative for E. coli 
O157:H7. 
 9th MOHLTC lead teleconference held. 
 7th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants. 
 Food line listing received from CPHL via MOHLTC – 36 of 46 food samples tested and all negative for E. coli 
O157:H7. 
 2nd stool sample result received for 12 employees; bringing total to 20 employees with 2 results negative for E. coli 
O157:H7. 
 Media release # 14 issued. Investigation update and tips on prevention of secondary transmission provided. 
Requirements for return to work after being ill, information on E.coli and HUS also provided. The public notified 
that the Call Centre is closed. Thanked the public for calling in to assist in the investigation.  
 Local media conference # 9 held by MOH. 
 MOH held provincial media teleconference #4 . 
 Media release # 15 issued. Health Unit phone lines open over weekend for E. coli related questions. 
 4th Media advisory sent announcing media conference and teleconferences set for Monday. 

Saturday October 25th 2008 
 11 new symptomatic individuals reported. 258 symptomatic individuals reported for investigation since October 
11th, 2008.  
 Radio advertisements focusing on spread of infection & not to go to work if symptomatic are initiated.  
 Health unit open to accept stool samples. 

Sunday October 26th 2008 
 5 new symptomatic individuals reported. 263 symptomatic individuals reported for investigation since October 
11th, 2008.  
 Health unit open to accept stool samples. 

Monday October 27th 2008 
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 6 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 42 laboratory-confirmed and 1 
secondary laboratory-confirmed. One of the additional cases confirmed to be an asymptomatic restaurant 
employee. 
 9 new symptomatic individuals reported. 272 symptomatic individuals reported for investigation since October 
11th, 2008.  
 8th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants. 
 10th MOHLTC lead teleconference held.  
 Minister of Health and Long-Term Care, visited the NBPSDHU. 
 74 of the 76 employees interviewed. 
 190 individuals interviewed by PHNs for case-control study (58 confirmed and probable cases and 132 controls).  
 Preliminary analysis of case-control study indicates Spanish onions as the most significant food item. 
 Received laboratory results from Harvey’s independent testing – all negative for E. coli O157:H7.   
 Media release # 16 issued. Investigation update and tips on prevention of secondary transmission provided. 
Requirements for return to work after being ill, information on E.coli and HUS also provided. 
 Local media conference # 10 held by MOH. 
 Provincial media teleconference # 5 held by MOH. 
 5th Media advisory announcing daily media conferences the rest of the week. 

Tuesday October 28th 2008 
 1 additional secondary case laboratory-confirmed for E. coli O157:H7, bringing the total to 42 laboratory-
confirmed and 2 secondary laboratory-confirmed.  
 3 new symptomatic individuals reported. 275 symptomatic individuals reported for investigation since October 
11th, 2008; 201(73.1%) meet outbreak case definitions. 
 2nd stool sample result received for 9 employees; bringing total to 29 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
 9th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants 
  Confirmation of results from the CDC on the MLVA typing of 11 of 13 isolates received. Results show all 9 
North Bay outbreak isolates were unrelated by MLVA to the Michigan, U.S. outbreak strain. However, 2 isolates 
we sent from the Chatham Windsor, Ontario outbreak were related. 
 Re-interviewing of cases who reported eating Swiss Chalet was initiated by PHNs using a Swiss Chalet specific 
menu.  
 Media release # 17 issued. Investigation update and tips on prevention of secondary transmission provided. 
Requirements for return to work after being ill, information on E. coli and HUS also provided. 
 MOH held local media conference # 11. 
 6th provincial media teleconference held. 
 6th Media advisory cancelled all media conferences until Fri. Oct. 31, 2008. 

Wednesday October 29th 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 43 laboratory-confirmed and 2 
secondary laboratory-confirmed.  
 2 new symptomatic individuals reported. 277 symptomatic individuals reported for investigation since October 
11th, 2008; 207 (74.7%) meet outbreak case definitions. 
 2nd stool sample result received for 20 employees; bringing total to 49 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
 10th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants 
 11th MOHLTC lead teleconference held.  
 Asymptomatic laboratory confirmed restaurant employee re-interviewed. 
 73 of 76 employee interviews complete. 
 Media release # 18 issued. Investigation update and tips on prevention of secondary transmission provided. 
 1st PHAC Field Epidemiologist leaves North Bay. 

Thursday October 30th 2008 
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 2 additional cases laboratory-confirmed for E. coli O157:H7. 1 laboratory-confirmed case removed from outbreak 
due to having a non-matching PFGE result and 1 re-categorized due to a false positive lab result); bringing the 
total to 43 laboratory-confirmed and 2 secondary laboratory-confirmed.  
 2 new symptomatic individuals reported. 279 symptomatic individuals reported for investigation since October 
11th, 2008; 212 (76%) cases meet outbreak case definitions. 
 2nd stool sample result received for 5 employees; bringing total to 54 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
 11th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference 
participants. 
 CPHL reported that of 69 food samples collected, 49 had been processed and were negative for E.coli O157:H7. 
Protective gloves came back negative for E.coli O157:H7. 
 Further food samples including mesh onion bag sent by NBPSDHU for testing. 
 Teleconference to discuss the restaurant re-opening criteria was held with PHAC. 
 Media release # 19 issued. Investigation update and tips on prevention of secondary transmission provided. 
 7th Media advisory cancelled Friday’s media conferences. 

Friday October 31st 2008 
 1 additional case laboratory-confirmed for E. coli O157:H7, bringing the total to 44 laboratory-confirmed and 2 
secondary laboratory-confirmed.  
 7 new symptomatic individuals reported. 286 symptomatic individuals reported for investigation since October 
11th, 2008; 213 (74.5%) meet outbreak case definitions. 
 2nd stool sample result received for 2 employees; bringing total to 56 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
 Section 22 orders issued on restaurant employees refusing to supply stool samples. 
 12th MOHLTC lead teleconference held.  
 12th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference 
participants. 
 CFIA advised the NBPSDHU that their food sampling at the facility was completed. 
 NBPSDHU provided approval to the operator to discard food items on site. 
 Media release # 20 issued. Investigation update and tips on prevention of secondary transmission provided. 
Notification that the Health Unit will be returning to normal hours over the weekend. 

Monday November 3rd 2008 
 3 additional cases laboratory-confirmed for E. coli O157:H7, bringing the total to 46 laboratory-confirmed and 3 
secondary laboratory-confirmed.  
 7 new symptomatic individuals reported. 293 symptomatic individuals reported for investigation since October 
11th, 2008; 215 (73.4%) meet outbreak case definitions. 
 Discarding of food and other items at Harvey’s initiated. 
 13th MOHLTC lead teleconference held.  
 13th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference participants 
 CPHL reported that of 73 food samples collected between October 14th and October 31st, 69 had been processed 
and were negative for E. coli O157:H7. 
 75 of 76 employee interviews complete. 
 Media release # 21 issued. Investigation update and tips on prevention of secondary transmission provided. 
 Radio ads on E. coli and the prevention of transmission initiated. 

Tuesday November 4th 2008 
 302 symptomatic individuals reported for investigation since October 11th, 2008; 219 (72.5%) meet outbreak case 
definitions. 
 2nd stool sample result received for 3 employees; bringing total to 59 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
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 Revised case history form with additional questions related to other outbreaks occurring in Ontario put into 
circulation. 
 Teleconference held with CFIA, PHAC, and Health Canada to finalize the criteria for re-opening of Harvey’s. 
 Discarding of food and other items at Harvey’s completed. 
 Cogeco interview held with the NBPSDHU Occupational Health Nurse on hand washing. 

Wednesday November 5th 2008 
 303 symptomatic individuals reported for investigation since October 11th, 2008; 224 (73.9%) cases meet outbreak 
case definitions. 
 14th NBPSDHU Epidemiologic Summary released to investigative team and MOHLTC teleconference 
participants. 
 14th MOHLTC lead teleconference held. 
 Media release # 22 issued. Investigation update and tips on prevention of secondary transmission provided. 

Thursday November 6th 2008 
 Interviews with employees involved with onion preparation commenced.  
 Rescind order delivered to Harvey’s owner / operator. 
 Disinfecting and cleaning of Harvey’s commenced. Process overseen by NBPSDHU PHI. 

Friday November 7th 2008 
 1 more case laboratory-confirmed for E. coli O157:H7, bringing the total to 47 laboratory-confirmed and 3 
secondary laboratory-confirmed. 
 2nd stool sample result received for 5 employees; bringing total to 64 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
 2nd PHAC Field Epidemiologist leaves North Bay. 

Saturday November 8th 2008 
 Food handler training for Harvey’s employees conducted by NBPSDHU PHIs. 

Sunday November 9th 2008 
 Food handler training for Harvey’s employees conducted by NBPSDHU PHIs. 

Monday November 10th 2008 
 MOH meeting with President of Harvey’s. 
 2nd stool sample result received for 5 employees; bringing total to 69 employees with 2 results negative and 1 
positive for E. coli O157:H7. 
 15th MOHLTC lead teleconference held. 
 Epidemiology teleconference held to determine final case definitions. 
 NBPSDHU Director of EH rescinds the October 12, 2008 closure order. 
 EOC disbanded. 
 8th Media advisory sent advising of media conference and teleconference on Nov. 11. 

Tuesday November 11th 2008 
 Media release # 23 issued. MOH announces that the closure order on Harvey’s restaurant has been lifted.  
 Lunch time reception hours discontinued.  
 12th Media conference held with MOH. 
 6th provincial media teleconference held by MOH. 

Wednesday November 12th 2008 
 310 symptomatic individuals reported for investigation since October 11th, 2008; 230 (74.2%) meet outbreak case 
definitions. 
 Harvey’s and Swiss Chalet re-open for business. 
 Outbreak case definitions revised and circulated. 
 1st de-escalation session provided for staff. 
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Thursday November 13th 2008 
 Teleconference held with MOHLTC, CFIA, PHAC and OHPPA to discuss hypotheses.  
 2nd stool sample result received for 3 employees; bringing total to 72 employees with 2 results negative and 1 
positive for E. coli O157:H7. Remaining samples were received on November 17th and 24th. 
 2nd de-escalation session provided for staff. 

Friday November 21st 2008  
 MOH declared the outbreak over. MOHLTC notified.  
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Appendix C 
Standardized questionnaire 
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Appendix D 
Case questionnaire for case control study 
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Appendix E 
Control questionnaire for case control study 
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Appendix F 
Employee interview questionnaire 
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Appendix G 
Onion preparation interview questionnaire 
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Appendix H 
Summary of environmental samples from CPHL 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        79 / 95 
  

 
 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        80 / 95 
  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        81 / 95 
  

Appendix I 
Summary of environmental samples from CFIA 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        82 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        83 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        84 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        85 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        86 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        87 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        88 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        89 / 95 
  

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        90 / 95 
  

 

 

 

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        91 / 95 
  

 

 



 

 2008 E. COLI OUTBREAK: INVESTIGATIVE SUMMARY        92 / 95 
  

Appendix J 
Photograph of Harvey’s onion dicer 
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10.0 

Glossary of 
Terms 
Analytic study: A study designed to 
examine association, or hypothesized 
causal relationships. It is usually 
concerned with identifying or measuring 
the effects of risk factors or is concerned 
with the health effects of specific 
exposure(s).[7] 
Case control study: The observational 
epidemiologic study of persons with the 
disease of interest and a suitable control 
group of persons without the disease.[7] 
Case definition: A set of diagnostic 
criteria that must be fulfilled in order to 
identify a person as a case of a particular 
disease. It can be based on clinical, 
laboratory, or combined clinical and 
laboratory criteria.[7] 
Epidemic curve: A graphic plotting of 
the distribution of cases by time of 
onset.[7] 
Epidemiologist: An investigator who 
studies the occurrence of disease or 
other health-related conditions or events 
in defined populations.[7]  
Exposure: Proximity and/or contact 
with a source of a disease agent in such 
a manner that effective transmission of 
the agent or harmful effects of the agent 
may occur.[7] 
Exposure curve: A graphic plotting of 
the distribution of cases by time of 
exposure.[7] 
Field Epidemiology: Investigations that 
are initiated in response to urgent public 
health problems. A primary goal of field 
epidemiology is to inform, as quickly as 
possible, the processes of selecting and 
implementing interventions to lessen or 
prevent illness or death when such 
problems arise.[9] 

Incubation period: The time interval between invasion 
by an infectious agent and appearance of the first sign or 
symptom of the disease in question.[7] 
Index case: The first case to be discovered by the health 
care system during an outbreak.[8] 
Infectious period: The time period during which a 
person can transmit disease.[8] 
Media advisory: A media advisory notifies and invites 
media to an event or activity. It is sent by email and fax. 
Media conference: A media conference is a 
presentation media can attend and listen to statements 
about a particular news item from a spokesperson of an 
organization. Media may ask questions and get 
interviews from the spokesperson. It is an opportunity 
for journalists to get photos, video and sound clips. 
Media release: This is a written statement to inform 
journalists at newspapers, radio, TV and internet-based 
media about new information. Media releases are sent by 
email and fax.  
Media teleconference: This is similar to a media 
conference, except media participate by teleconference. 
It is an opportunity for media who are unable to attend 
the media conference to hear the spokesperson, ask 
questions and get some sound clips. 
Multivariate analysis: A set of techniques used when 
the variation in several variables has to be studied 
simultaneously. 
Point Source (or Common Source): Outbreak due to 
exposure of a group of persons to a noxious influence 
that is common to the individuals in the group. When the 
exposure is brief and essentially simultaneous, the 
resultant cases all develop within one incubation period 
of the disease.[7] 
Sampling bias: Systematic error due to study of 
nonrandom sample of a population.[7] 
Statistical significance: Statistical methods allow an 
estimate to be made of the probability of the observed or 
greater degree of association between independent and 
dependent variables under the null hypothesis. Usually 
the level of statistical significance is stated by the P 
value.[7]  
Traceback investigation: A method used by authorized 
inspectors to determine and document, with a high 
degree of confidence, the distribution and the final 
destination of food products (i.e. meat, poultry, fish, 
seafood, dairy, eggs, fresh fruit or vegetable) that has 
been contaminated or associated with a foodborne 
illness. 
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