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Abstract

IMPROVING ENHANCED SURVEILLANCE OF
NOTIFIABLE ENTERIC ILLNESSES
by Kim Leighton

Gastroenteritis is frequently associated with a food or water borne source and the
investigation of such cases is undertaken to identify potential sources of infection. Where
contaminated food or water are identified as the source of infection/intoxication, action may
be taken to limit or prevent further people being affected, and in so doing limit costs to the
health care system. This study was undertaken to determine if there is a more effective and
efficient way to collect information from patients with certain enteric illnesses. This was
based on a trial process of posting self-administered questionnaires with a reply-paid return
envelope to the patient and compared with the existing process where local government
Environmental Health Officers interview the patient and provide a report to the Department
of Health. A limiting factor in the existing process is the time lapse between the onset of
illness and follow-up by Environmental Health Officers (EHOs), which results in difficulties
in contacting the patient and obtaining a dietary history. Furthermore, the existing system is
resource intense, requiring officers to individually interview patients either in person or by
telephone.
The study was of those patients living in the Perth metropolitan area whose doctor notified
the Department of Health that the patient had contracted any of three notifiable enteric
illnesses (campylobacterosis, giardiasis or salmonellosis), and the patient was not part of a
known outbreak and was assessed as not requiring urgent follow-up. The trial process was
used for patients living in five local government areas and the return rate, timeliness of return
and completeness of questionnaires in the trial process was compared with the reports
returned under the existing process of investigation and reporting by EHOs from 24
metropolitan local government areas that were not part of the trial process. An estimate of
the potential costs to local government and the Department of Health was undertaken for
both the existing and trial processes of collecting information from patients.

A survey of

local government EHOs in the metropolitan area was also undertaken to assess the
perception of EHOs about roles and responsibilities in the follow-up investigation, the use of
the Enteric Disease Investigation Report (EDIR) and the limitations that they identified in
the current investigation process.
This study found that the trial process was more effective than the existing process, resulting
in a significantly better rate of return for questionnaires containing useful information and in
a timely manner. Furthermore, the trial process was more efficient than the existing process,
with significant savings to be made to local government in costs and utilisation of resources
while the cost to the Department of Health is comparatively small in adopting the trial
process across the metropolitan area. The trial process has the potential to improve the
capacity and capability of the Department of Health with the potential to improve
information gathering and data available for analysis, thereby leading to a greater opportunity
of identifying an outbreak within a timeframe that may prevent further cases and with
immediate and long-term potential savings to the public health system.
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GLOSSARY

Capability:

(of the system) the ability of the investigation process to obtain
information that identifies likely sources of contamination or food
poisoning outbreaks that would otherwise go unrecognised.

Capacity:

(of the system) the ability to receive and assess information within a
timeframe that allows actions to be initiated that minimise the further
impact of illness.

Effectiveness:

a measure of the extent to which all relevant information is able to be
gathered from the patient and in this case determined by the percentage of
reports or questionnaires returned to the Department of Health.

Efficiency:

the results achieved in relation to the time, money and resources expended
to provide useful and relevant information from the patient.

- iv -

Chapter 1

THE NEED FOR EFFECTIVE AND EFFICIENT SURVEILLANCE
OF FOOD BORNE ILLNESSES
All food has the potential to be contaminated with bacteria and those foods that are capable
of supporting the rapid growth of food poisoning bacteria, or providing the right conditions
for toxin production, represent the greatest risk of food poisoning. Only through careful
processing, handling and treatment will the safety of food and water be assured (ANZFA
1999). Surveillance of the occurrence of enteric illness provides the means to determine
when and where the management of these requirements are failing and the opportunity to
identify and correct the problem to ensure that food and water are safe for consumption.
Contaminated food and water have long been held to be a primary cause of gastroenteritis in
the community, and this is particularly the case in developing countries (Motarjemi &
Kaferstein 1997). The natural reservoirs for bacteria that cause gastroenteritis include farm
animals, domestic pets, wild animals and vermin. A study of Rottnest Island, a holiday resort
island in Western Australia, by Iveson demonstrated the complex interaction of salmonella
with domestic and wild fauna and the environment and that many of the animals infected
with salmonella were asymptomatic carriers, only showing signs of illness when under stress
(Iveson & Bradshaw 1977). Other studies have also shown that the bacteria which can be
pathogenic to humans may be isolated from a variety of environments including soils and
manures, contaminated waterways, wetlands, farm dams and rainwater tanks and are
particularly prevalent in open landfill rubbish disposal sites and sewage effluent (Potter,
Gonzalez-Ayala & Silarug 1997). As the bacteria that cause gastroenteritis are naturally
present in the environment and the food supply, there is a need to manage these sources of
disease and appropriately treat food and water supplies to reduce the risk that bacterial
contamination will cause outbreaks of disease. The investigation of enteric illness may
identify if contaminated food or water are the likely source of the pathogen and point to the
necessary changes in treatment or handling processes to improve the safety and to prompt
the removal of any contaminated product remaining in the food supply.
The World Health Organization (WHO) estimates that more than 4 million children die each
year due to gastroenteritis and that these deaths are preventable with good public hygiene and
sanitation (WHO 2000). In developed countries many of the cases of gastroenteritis are
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attributed either to bacteria associated with food poisoning, such as campylobacter and
salmonella or enteric viruses, such as calicivirus or rotavirus. While bacterial food poisoning
has long been recognised as representing a significant proportion of gastroenteritis, it is
estimated that viruses cause between 30 and 40 % of these cases in Australia (Crerar et al.
1996). This is also supported by the Centres for Disease Control and Prevention in the USA
which states that norwalk-like viruses account for 67 % of all cases of foodborne illness in
the United States (Mead et al. 1999).
In most cases, the physiological response associated with food and water borne bacterial and
viral gastroenteritis are similar, often with acute symptoms of profuse diarrhea, nausea and
vomiting, or other gastrointestinal manifestations such as dysentery (Benenson 1995).
However, other host responses may occur independently or accompany acute-phase
responses. A number of chronic sequelae may result from foodborne infections, including
ankylosing spondylitis, arthropathies, renal disease, cardiac and neurologic disorders, and
nutritional and other malabsorptive disorders (incapacitating diarrhea) (Bunning, Lindsay &
Archer 1997, Lindsay 1997).

Salmonellosis can cause invasive disease or reactive arthritis

(Swerdlow et al. 1990), while campylobacterosis can lead to Guillain-Barré syndrome, one of
the most common causes of flaccid paralysis in the United States in the last 50 years (Buzby
2002, Mishu et al. 1993). It is estimated that chronic sequelae may occur in 2% to 3% of
foodborne disease cases (Lindsay 1997) and, even if the incidence of foodborne disease
remains relatively stable, the long-term medical costs to the health budget are significant and
potentially amount to billions of dollars.
In 1999 the Australia New Zealand Food Authority estimated that approximately 20% of the
Australian population, or 3.8 million persons, are affected by enteric illness per year (ANZFA
1999). This figure takes into account the estimated level of under-reporting and is based on
all possible sources of gastroenteritis including allergens, toxins, chemical induced illness
(including excessive alcohol consumption), viral, bacterial and protozoan gastroenteritis.
On this basis it is estimated that 220,000 people per year in the Perth metropolitan area
would be affected by enteric illness. In comparison, it was found that over the period 1995
to 1999 the average yearly number of notifiable enteric diseases sent to the Department of
Health was 2,200 notifications per year, representing one percent of the estimated total
burden of gastrointestinal illness in the community.
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The number of food poisoning outbreaks caused by commercial food manufacturers and
restaurants are relatively few in the Perth metropolitan area, usually numbering less than five
per year and involving less than 50 people per event, while outbreaks in institutions such as
hospitals, nursing homes or prisons are rarely reported (unpublished data, Department of
Health). Outbreaks due to contaminated food served at restaurants and catered functions
may be readily identified where a number of people attending the same venue become ill at
the same time after eating the common meals and may have little else in common in their
dietary history. In comparison, food poisoning that results from processed food distributed
through retail outlets is difficult to identify as there is often no common venue and can affect
many people across a wide geographical area, potentially the whole of Australia and New
Zealand. While contaminated food at a restaurant may be due to an isolated incident, and is
limited in its affect to the patrons at a particular function, contaminated food from a
manufacturer presents an ongoing problem that will continue to affect the public unless there
is intervention to remove the contaminated food from retail outlets and warn the public.
Food poisoning outbreaks from restaurants and manufacturers have the potential to result in
significant damage to food businesses through adverse media publicity, resulting in loss of
jobs and significant social disruption. Such was the case with the food poisoning outbreak in
1995 caused by mettwurst manufactured by the Garibaldi company which was contaminated
with Shigatoxin producing E.coli O111. This resulted in the death of one child and the
hospitalisation of 22 other children with haemolytic uraemic syndrome and affected
approximately 150 other people (Chivell 1995). The adverse publicity and litigation that
resulted from the incident caused the closure of the Garibaldi company and the prosecution
of the company directors. While the food industry in general may be affected by food
poisoning incidents, outbreaks also affect tourism and the export of food and agricultural
products. It is therefore important that the surveillance system is effective not only to ensure
that a major public health incident is averted, but also in the interest of a diverse range of
industries and the livelihood of all employees.
While food poisoning outbreaks at restaurants or from manufactured food are a significant
public health concern, the majority of enteric illnesses notified to the Department of Health
of apparently individual unrelated (sporadic) cases and therefore the resources expended in
conducting follow-up investigations for these cases needs to be managed carefully. Factors
which were found to be commonly associated with food poisoning in the home were
ineffective cooking, leaving cooked foods at room temperature for extended periods of time
Chapter 1
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and cross-contamination between raw and cooked foods from contaminated utensils and by
failing to wash hands prior to and during food preparation (Jay, Comar & Govenlock 1999).
With the globalisation of the food industry and the multibillion-dollar trade in foods, the
contamination of food in one country can have a significant effect on the public health in
other parts of the world.

While the Australian Quarantine Inspection Service (AQIS)

undertakes regular surveillance of imported foods, the range and the frequency of tests are
limited. In a recent report by the World Health Organization (WHO) on the terrorist threats
to global food supplies, it was recognised that the potential exists for terrorists to deliberately
contaminate the food supply, either within the country or through materials exported from
other countries. In particular, it was noted that if terrorists use the food supply as a vehicle
for bio-terrorism, their objective will be both to maximise civilian deaths and to cause
economic disruption (WHO 2002).

Effective disease surveillance systems form a key

component of the WHO recommendations on how countries may respond to this global
threat.
An effective surveillance system should readily discriminate between isolated sporadic cases
of disease and the emergence of an outbreak to enable early intervention, thereby limiting the
extent of illness in the community, reducing the drain on medical services and developing
strategies to reduce the risk of future outbreaks.

In this context, it is essential that

information gathered about apparently unrelated individual cases is collected and returned to
the Department of Health for analysis to determine if there are common sources between
different cases and the potential for an unrecognised outbreak.

Ideally, an effective

surveillance system monitors trends in foodborne disease at the local, national and
international levels (Kaferstein, Mortarjemi & Bettcher 1997). The importance of foodborne
disease surveillance for the purpose of decision making and establishing priorities in funding
government and industry programs cannot be overestimated. Indeed, the basis on which
new national food safety laws were introduced into Australia was justified on the increasing
incidence of food poisoning and the cost to the Australian community (ANZFA 1999).
In Western Australia the existing system is based on passive surveillance, requiring doctors to
notify the Department of Health of patients who have contracted certain illnesses. In
addition, the Department of Health has an agreement with clinical laboratories to provide
limited patient information directly to the Department to enable early detection of an
outbreak, but full patient details are still required to be supplied by the patient’s doctor. The
Chapter 1
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investigation of enteric disease cases is undertaken by Environmental Health Officers
(EHOs) from the local government area in which the patient lives as an enhanced
surveillance activity. The Enteric Disease Investigation Report (EDIR) was provided to all
local governments for use as a guide in interviewing the patient and to be subsequently
returned to the Department of Health by facsimile or post. The Department of Health then
assesses EDIR responses for relevant information and responses are entered on a database
for analysis.

A determination that further action is required depends on identifying

suspicious or unusual features, such as premises or foods previously identified in other
unrelated investigations.
The early identification of related cases is dependent on a chain of events, shown in Figure 1.
Starting with the patient visiting their doctor; the doctor requesting laboratory tests and
subsequently notifying the Department of Health of the identification of pathogens; the
EHO conducting the interview; the ability of the patient to recall foods eaten and the EHO
sending the EDIR back to the Department of Health. The limitations of the existing system
are the dependency on each step being carried out and their time taken for completion.

Patient

Doctor

Laboratory

Dept of Health (WA)

Local Government
Environmental Health Officer

Patient interview using enteric
disease investigation report

Dept of Health (WA)

Figure 1.
Diagram showing the flow
pattern for the existing
process in the routine
investigation of notifiable

Assessment & analysis

enteric illnesses in the
Perth metropolitan area.

Further action
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The objective of the Department of Health in analysing surveillance data over medium and
long term periods is to identify trends in the occurrence of diseases as this assists in such
needs as planning allocation of resources to hospitals and development of education and
food safety campaigns. The objective of analysing current data from passive surveillance is to
identify clusters of cases or potential outbreaks by assessing reports from across the whole of
the metropolitan area and attempt to identify sources of infection through enhanced
surveillance. However, enhanced surveillance is dependent on obtaining reports from local
government. To be of use the reports provided by EHOs need to be comprehensive to
determine if there are links with other cases based on foods or food premises and reports
need to be consistent to enable entry into a database for analysis.
A significant limitation of the existing process is the time between the onset of illness and the
interview conducted by the EHO, often between 10 and 14 days. This is often compounded
by difficulties in contacting the patient during standard working hours if the patient has
recovered and returned to work and the difficulty the patient has in recalling dietary history
prior to the onset of illness.
Anecdotal information suggests that there is a perception amongst EHOs that the time spent
on the investigation of sporadic enteric disease cases is ineffective and the pursuit of enteric
disease investigations is seen as a low priority issue except where there is a definite outbreak.
Concerns have been expressed about the workload created by the number of notifiable
diseases that require follow-up in an environment where there is an increasing demand on
local government resources. At present EDIRs are provided by EHOs for less than 40% of
all non-urgent notifications, of which approximately half do not provide information related
to the cause of illness.
The purpose of this research was to determine whether a different process of collecting
information from the patient, or the parents if the patient is a child, was more effective and
more efficient in getting information returned to the Department of Health than the existing
process.
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Chapter 2

OVERVIEW OF FOOD POISONING SURVEILLANCE
Common causes of food poisoning
A large number of enteric pathogens are recognised as possible causes of food poisoning, of
which twelve are notifiable diseases or organisms under the Health Act 1911 in Western
Australia. These are: amoebiasis, campylobacteriosis, cholera, giardiasis, hepatitis A infection,
haemolytic uraemic syndrome (Shigatoxin producing E.coli), listeriosis, paratyphoid fever,
salmonellosis, shigellosis (bacillary dysentry), typhoid and Vibrio parahaemolyticus. Of these
enteric pathogens eight are associated with gastroenteritis, characterised by symptoms of
nausea, vomiting and diarrhoea that are typically associated with food poisoning. In Western
Australia, the three most common notifiable enteric illnesses are campylobacteriosis,
giardiasis and salmonellosis. Combined, these represented over 90% of all notifiable enteric
illnesses during the latter part of the 1990’s (unpublished data, Department of Health WA).
Gastroenteritis has most often been attributed to consuming contaminated food or water.
Foods contain bacteria on raw ingredients, such as meat and vegetables, which may not be
killed if not cooked thoroughly, although not all of these bacteria are capable of causing
illness. Cross-contamination of foods can also occur with foods after cooking from dirty
utensils, or the hands of the food handler, used to handle raw ingredients (Jay, Comar &
Govenlock 1999). Factors that are frequently reported as contributing to food poisoning
outbreaks include: inadequate cooking of raw foods; inadequate reheating of previously
cooked foods; improper cleaning of kitchen equipment; cross-contamination of pathogenic
organisms on raw foods to foods that are already cooked via equipment, hands or cleaning
cloths; contaminated raw ingredients that are eaten raw (e.g. salad); improper temperature
and time control of stored foods that permits the formation of bacterial toxins (Bryan 1992).
As such, it is well recognised that food safety measures used in the preparation of food in
commercial food premises need to be risk-based and take into account specific hazards
(Schlundt 2002).
Foods often associated with outbreaks are those that support rapid bacterial growth, in
particular protein-rich products, such as meat, chicken and dairy products, are considered a
high risk of causing food poisoning.

Poultry and uncooked fermented comminuted

smallgoods have been the cause of several major salmonellosis food poisoning outbreaks in
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Western Australia from 1970 to 1983 affecting several hundred people in each outbreak
(Iveson & Bamford 1984). There have been no food poisoning outbreaks of such magnitude
in Western Australia since these occurred. These were relatively small in comparison to
outbreaks in the United States of America between 1985 and 1993, several of which affected
many thousands of people and cumulatively affected several hundred thousand people
(Kaferstein, Mortarjemi & Bettcher 1997).
It is important to recognise that some raw foods are extensively contaminated and where
high levels of bacterial contamination on raw materials occur it is easy for crosscontamination to occur, especially if there is a low awareness by consumers of the food safety
hazards in handling and cooking chicken. A survey in the United States found that many
cases of food poisoning were associated with poor food handling (lack of handwashing and
cross contamination), lack of effective cooking (eating undercooked pink hamburger meat)
and socio-economic status and education (Altekruse et al. 1999). The Western Australian
Poultry Monitoring Program has shown that at least 40%, and as many as 80%, of chicken
carcasses contain Campylobacter jejuni while 30% contain salmonella (Leighton 1994). Similar
studies conducted in other countries have also reported high levels of contamination of raw
processed poultry carcasses (Bryan & Doyle 1995). For example, it was reported that in
Belgium 36.5% of poultry carcasses were contaminated with Salmonella, 28.5% were
contaminated with Campylobacter and 38.2% were contaminated with Listeria monocytogenes
(Uttendaele, de Troy & Debevere 1999). At the same time the Australian Bureau of Statistics
figures showed that in the period 1978 to 1998 there has been a 76% increase in the amount
of poultry consumed compared with a 26% reduction in the amount of red meat and meat
products consumed (ABS 2000).
Ideally, the investigation of the cause of a food poisoning outbreak would identify the most
likely food(s), isolate the causative agent from any left-over foods and demonstrate that the
same organism or toxin is present in patient faecal samples. However, demonstrating the
presence of pathogens in cooked and prepared foods is often difficult as the bacteria are not
homogeneously present throughout a food, the organism may be damaged during food
preparation and although still be capable of causing infection, but may be incapable of
growth on laboratory growth media without either resuscitation procedures or in-vivo
passage (Rollins & Colwell 1986, Cappelier et al. 1999). Therefore the investigation of food
poisoning outbreaks relies not only on the ability to isolate the pathogen from the patient, to
discriminate between different pathogens associated with an outbreak, but also to understand
Chapter 2
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the likely sources of pathogens from foods and the environment and the epidemiological data
associated with the dietary histories that link the onset of illness and foods consumed in a
food poisoning outbreak.
Surveillance systems
The Centres for Disease Control and Prevention in Atlanta define surveillance as “the
continuous systematic collection, collation and analysis of data and the prompt dissemination
of the resulting information to those who are empowered to take appropriate action” (CDC
1986). The WHO states that the surveillance of a communicable disease is fundamental for
disease prevention and control and defines surveillance in a similar way to the CDC. A
functional surveillance system is essential in providing information for action; it is a crucial
instrument for public health decision-making in all countries (WHO 2000).
A surveillance system consists of a variety of different types of surveillance activities, the
degree to which any one type of surveillance activity is used within the total system
depending on the resources available and the public health strategies to respond to a
particular disease.

Passive surveillance is based on collecting data from reports that are

provided by participants in the system and based on a case definition for illness which may
be determined by specific symptoms or laboratory confirmation. Many enteric pathogens
present with similar symptoms consistent with food poisoning and therefore the case
definition is based on laboratory isolation and identification of the pathogen to more
specifically identify the causative agent.
Passive surveillance may be driven either by mandatory notification requirements for medical
practitioners and laboratories or by voluntary participation and provides the backbone for a
routine surveillance system.

This may be augmented by surveillance where additional

information is sought from the patient in an attempt to identify the circumstances and
potential sources of infection. Enhanced surveillance activities may also include the use of
sentinel surveillance to determine the incidence of an indicator of risk to the general
community (Ashbolt et al. 2002).
The epidemiological assessment of data is undertaken to determine if individual cases may be
related. This may lead to a more intensive investigation and active surveillance where health
officers seek out all persons connected to an event or a potential source to find further
unidentified cases and to develop intervention strategies to limit or prevent further cases.
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Within this system time is a critical element for diseases with an epidemic potential, requiring
the immediate reporting of a notifiable communicable disease and an equally immediate
response in the analysis of data, follow-up with enhanced surveillance and identification of
the need for active surveillance (WHO 1997).
Information collected through foodborne disease surveillance is essential for initiating public
health measures to limit the extent of community illness and is a valuable tool in evaluating
the success of disease prevention and control programmes. It is also useful in helping in
determining government policy, funding health programs and providing direction for food
safety in industry (O’Brien et al. 2002).
An effective surveillance system is therefore a valuable component of the health system since
it provides a means of identifying the extent to which communicable disease exists within the
community and provides information essential for optimal health care delivery and a costeffective health strategy. With the developing threat of bio-terrorism, disease surveillance is
also an essential component to national defence capabilities in detecting the deliberate
contamination of the food supply.
Identification and differentiation of enteric microbes.
The history of certain foods causing enteric illness spans many centuries but it was not until
the development of microbiological culture techniques by Robert Koch (1843 – 1910) that
the aetiology of bacterial illness was understood (Brock 1988). Salmonellae and typhoid
bacillus and the cholera vibrio were amongst the first organisms identified as the cause of
enteric illness in the late 1890’s. The development of selective enrichment techniques and
the differentiation of bacteria biochemically further enabled the identification of many of the
pathogenic and non-pathogenic coliform bacteria. Seven genetically and biochemicallydefined subspecies of Salmonellae are recognized (Brenner et al. 2000).
It was not until the development of serotyping techniques, based on an antibody reaction to
“O” and “H” antigens on the surface of the Salmonellae, that the varieties of subspecies of
Salmonella were identified.

The ability to differentiate Salmonellae on the basis of the

cellular antigens by serotyping methods gave rise to a further subdivision within the same
strain of Salmonella, known as the serovar. There are more than 2000 recognised Salmonella
serovars each designated with an antigenic formula and a large number of these are also given
names, for example Salmonella Typhimurium (Brenner et al. 2000).
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identification of Salmonellae goes further to differentiate serovars using a group of viruses
called bacteriophages that are capable of infecting and killing Salmonella as a means of
classifying serovars into different "phage types". There are more than 200 different phage
types of Salmonella Typhimurium alone.
The ability to discriminate to such a high degree has been a useful tool in understanding the
environment in which Salmonellae occur. For example, certain serovars are commonly
found in snakes and reptiles that are rarely found in domestic animals (Iveson & Bamford
1984) while the analysis of national salmonella notifications for clinical cases shows distinct
geographical differences in the distribution of salmonella serotypes (NEPSS 2001).
In contrast to Salmonellae, the culture technique to grow and identify campylobacter was not
developed until the early 1970’s and commercially available media and equipment was not
widely available until the late 1970’s. The first isolation of the organism from a patient with
diarrhoea was made in 1971 in Australia (Cooper & Slee 1971), while it was not until 1977
that the scale of the problem was identified in Europe (Butzler & Skirrow 1979).
Campylobacter fetus subspecies jejuni is now the most commonly recorded cause of
gastroenteritis across all industrialised countries (Allos 2001).
There is limited ability to differentiate C. jejuni biochemically or by antisera or by other typing
methods that have been successfully applied to Salmonellae. This prevents epidemiological
tracing of outbreaks because of the inability to differentiate and identify clusters of C. jejuni
infections. It is only in recent years that reliable and highly discriminatory techniques have
been developed using polymerase chain reaction (PCR) DNA fingerprinting, pulsed-field gel
electrophoresis (PFGE), automated ribotyping, and amplified fragment length polymorphism
(AFLP) fingerprinting. AFLP fingerprinting has shown the greatest level of discrimination
for campylobacter species, identifying more genotypes than PCR or PFGE, and is the most
suitable method for computer-assisted data analysis (De Boer et al. 2000; Lindstedt et all
2000).
The history of campylobacterosis is therefore poorly understood, but studies have shown
that a wide variety of animals and birds excrete campylobacter with poultry being an
important reservoir (Bryan & Doyle 1995). This, in conjunction with the rapid increase in
consumption of poultry since the 1970’s, has lead to speculation that poultry is the source for
the rapid rise of campylobacterosis in the community. A joint Food and Agricultural
Organization (FAO) and World Health Organization expert consultation on risk assessment
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of the microbiological hazards in foods undertook an assessment of the hazards and
characterisation of exposure to Campylobacter from broiler chickens in 2001 (FAO 2001).
However, other farm animals may also be carriers of campylobacter and unpasteurised cow’s
milk has been implicated in several outbreaks in Europe (Lin et al. 2002).
The third enteric illness included in this study is giardiasis. Giardiasis is caused by the
protozoan pathogen Giardia duodenalis (also known as Giardia lamblia and Giardia intestinalis).
The parasite has an active phase as a trophozoite, which may attach to the bowel wall and
cause low-grade irritation and inflammation. Treatment with drugs can be effective, but if
left untreated intermittent symptoms may persist for several years (Ortega & Adam 1997). In
a hostile environment the parasite becomes dormant and is protected by a thick-walled cyst.
Cysts are passed in the faeces of animals and humans and may contaminate water, food and
surfaces persisting in the environment for long periods once excreted. The cysts of protozoa
are generally more resistant to heat, chemical disinfectants and ultraviolet light than bacteria.
Giardia is found worldwide and is especially common where there are poor sanitary
conditions and insufficient treatment of water supplies. It is especially common where water
supplies are unprotected and untreated, such as farm dams, rivers and creeks and occasionally
rain water tanks (Stuart et al. 2003). A number of waterborne giardiasis outbreaks have been
reported in different parts of the world. For example, the USA has experienced many
waterborne giardiasis outbreaks, over 25 occurring between 1986 and 1988 (Levine,
Stephenson & Craun 1990). While giardiasis is routinely observed in the population and has
been recognised as a cause of gastroenteritis associated with contaminated water, it is only in
recent years that foodborne protozoan outbreaks were identified. Giardia, Cryptosporidium,
and Cyclospora have more recently been associated with several foodborne outbreaks in the
United States (Rose & Slifkox 1999), through surface contamination of fruits and vegetables
from untreated water supplies (Robertson & Gjerde 2001).
Faecal-oral transmission between affected individuals is also an important mode of
transmission, especially in young children. An outbreak of giardiasis in the UK in a day-care
nursery in 1998 affecting seven children and one adult was reported to be due to person-toperson contact with young children who were not toilet trained (Ang 2000). Several small
outbreaks have been identified in children attending childcare centres in the Perth
metropolitan area in the period 1997 – 2000 (unpublished data, Department of Health WA).
In childcare settings giardiasis is likely to be caused by poor hygiene and ineffective hand
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washing resulting in “faecal – oral” transmission between young children and presents an
occupational risk to childcare workers.

Thorough handwashing and knowledge of

handwashing issues among children have been shown to reduce faecal contamination on
hands (Kaltenhaler et al. 1995), which would prevent outbreaks in childcare centres.
One of the difficulties in identifying giardiasis is that the traditional laboratory method for
diagnosis is based on looking for cysts and trophozoites in stool specimens under the
microscope, which is notoriously unreliable. While a more sensitive immunologic test
(enzyme-linked immunosorbent assay or ELISA) is available for the detection of Giardia
antigens in stool samples is available, it is relatively expensive and is of limited value as it
cannot isolate the organism for genotyping in the investigation of an outbreak.

Recent

studies have shown that although polymerase chain reaction DNA fingering and pulse field
gel electrophoresis have potential use in the epidemiological investigation of outbreaks, a
more sensitive molecular method is needed to detect and characterize Giardia from
infected patients and environmental samples (McIntyre et al. 2000).
So while there is high degree of discrimination within Salmonellae which enables greater
understanding of the foods and the environments associated with certain serovars and is a
valuable tool in the epidemiological analysis of food poisoning outbreaks, there is very
poor discrimination of differences in Campylobacter or Giardia species.
Usefulness of surveillance data
Information collected through enhanced surveillance activities, such as the investigation of
foodborne disease outbreaks or studies of sporadic cases, provides an understanding of the
role of food in the transmission of communicable disease agents, thereby identifying the risk
factors and circumstances that lead to disease (Kaferstein, Mortarjemi & Bettcher 1997).
However, it should be noted that the development of an effective enhanced surveillance
capability is often supported by a passive surveillance system where notification data is
provided by medical practitioners and laboratories.
Epidemiological investigations of outbreaks are undertaken to identify the individuals
affected, the foods and the circumstances most likely to have lead to the outbreak. In most
cases this requires that there is a defined function or event, a list of all foods consumed and a
contact list of all people who attended the event irrespective of whether they became ill. The
effectiveness in determining which foods are implicated as a source of infection depends on
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obtaining as complete a dietary history as possible from all people attending the function.
Outbreak investigations may identify with some degree of statistical certainty the
circumstances and foods implicated in causing illness and assess the risk that another
outbreak may occur under similar conditions (Plant 1998).
In contrast, the data provided from the investigations of sporadic disease are of limited use
unless individual cases share commonality in events attended or foods consumed within the
same time period. However, when aggregated, even the information from unrelated cases
may be of value in providing direction in general population trends. Where individual
sporadic cases can be linked to common foods or food premises within a similar period, this
may identify the need for active surveillance or alert health officers to a potential outbreak,
although it is only circumstantial rather than clear evidence that a particular food or premises
was the cause of illness.
Data obtained from foodborne disease surveillance provide public health authorities with
information about the types of food currently implicated in illness; populations at risk;
circumstances that lead to contamination of food; growth and survival of pathogens; and
practices leading to the mishandling of food. Such data and evaluations are useful in
developing public health intervention programs relevant for the particular needs of the
industry and the community at a particular time.
The egg producing industry provides an example of where such awareness of hazards, the
need for effective routine surveillance and the development of an intervention strategy are
essential.

Several large outbreaks due to layer chickens being infected with Salmonella

Enteritidis phage type 4 have occurred in the United States of America and England
(Rodrigue, Tauxe & Rowe B 1990, Altekruse et al. 1999). The poultry industry in Western
Australia is presently free from this pathogen, but should a clinical case be found to be
caused by contaminated Western Australian eggs it would result in an emergency response in
an attempt to prevent the pathogen becoming established in local flocks.
The WHO notes that while many countries conduct surveillance activities for communicable
disease, the development of the systems and the criteria used for assessment have developed
in an uneven way. The collection of data may arise from a variety of sources such as the
numbers of hospital admissions due to gastroenteritis, the number of complaints received
about food premises, the number of carcasses condemned by health officers at abattoirs or
the identification of Salmonellae serovars in animal feed. These surveillance activities are
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supported and managed in a variety of disease-control programs within agencies, but can be
disjointed across various government agencies and at various levels. The data are rarely
aggregated to enable effective management and decision-making and the surveillance
function is often far removed from any corresponding action in disease control efforts
(WHO 2000).
Surveys of foodborne disease in the community indicate that only a small proportion of cases
come to the attention of health services, and even fewer are investigated. It is generally
recognised that the level of reporting of notifiable enteric illness is very low, with no more
than 10 % of sporadic cases normally reported (Motarjemi & Kaferstein 1997, Ashbolt et al.
2002), and in many industrialised countries the list of notifiable organisms that may cause of
food poisoning is limited. In Australia, state health authorities collect and analyse dietary
histories of apparently sporadic cases in order that contaminated food, water or food
premises can be identified and appropriate action taken to protect the public from further
infection.
The number of notifications for the Perth metropolitan area is also affected by the incidence
of infection acquired overseas by Australian tourists. This may give the impression of an
elevated level of enteric illness in the Australian community unless this source of infection is
differentiated from illness acquired in Australia. From 1995 to 1999 overseas acquired
infections were identified in 19% of notifications (unpublished data, Dept of Health WA),
the vast majority being due to Australian tourists returning from Bali and a smaller
proportion identified through screening immigrants. An important objective of passive
disease surveillance is to differentiate locally acquired and overseas acquired infections as
enhanced surveillance activities are concerned with subsequent action necessary to ensure the
safety of the Australian food supply.
There are numerous factors that may be significant contributors to food and water borne
illnesses and impact on the public perception of an outbreak.

Changes in human

demographics, hospital treatment, public awareness of illnesses and government policies
prohibiting affected persons attending work or child-care when ill have a significant influence
on the prevalence of reporting of certain illnesses. Heightened awareness by the general
community of the prevalence and risks associated with certain foods and food handling
situations can lead to avoidance of risks and a reduction in disease. For example, education
campaigns have improved the awareness by pregnant women of the risks of eating certain
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foods identifying as likely to contain Listeria monocytogenes so that the majority of cases of
listeriosis in Western Australia are now mainly seen in immunocompromised and elderly
patients (unpublished data, Dept of Health WA).
It is therefore important to recognize the limitation of surveillance data and to recognize that
the value of certain sources of data as an indicator if potential for disease changes over time.
However, as Morris Potter said, "If one recognizes that ensuring food safety is inherently
uncertain, foodborne illnesses become opportunities to learn rather than failures to predict.
Foodborne disease will occur and we must be prepared to react quickly to reduce the risk of
new foodborne hazards" (Potter, Gonzalez-Ayala & Silarug 1997).

Food consumption patterns as a factor influencing disease
Changes in food consumption since the 1960s have also changed the nature of microbial
hazards and likely causes of food poisoning. Two major changes are apparent: firstly, there
has been a trend for increased consumption of processed and take-away foods, particularly
chicken products (Schluter & Lee 1999) and secondly there has been an increase in the
consumption of processed fruits and vegetables and a decreased consumption of homegrown fruit and vegetables (Putnam 2000). The percentage of spending on food eaten away
from home has increased since the 1960s. Fast-food restaurants and salad bars were rare 50
years ago but are now primary sites for food consumption (Manchester & Clauson 1994).
The consequence of this trend in the United States is seen in a change in the use and
preparation of food in the home, with fully cooked meals that were the normal family meal
up to the 1960s being replaced with prepared foods, such as frozen pies and frozen chips
that only require to be re-heated and a perhaps a side serve of salad (Schluter & Lee 1999).
Perhaps one of the most significant changes in consumption pattern has been the amount of
chicken that is consumed as a consequence of the rising cost of red meat, cheaper production
costs of raising battery chickens and an increase in the take-away fast-food franchise
businesses. In 1983 in the United States McDonalds introduced Chicken McNuggets to its
domestic menu; by 1984 McDonalds had become the world’s second largest purveyor of
chicken. By 1996, chicken usage at McDonalds exceeded 256.7 million pounds, accounting
for 1.4 % of the total United States broiler production (Jekanowski 1999). The production
value of the poultry and egg producing sector showed the largest percentage growth, 269%
from 1972 to 1992, while the output for the meat packing sector grew the least of all food
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industry sectors, 11% over the same period (Schluter & Lee 1999). Recent trends in public
concerns over saturated fat intake have also seen a switch from eating beef, pork and lamb to
chicken meat. This is particularly significant because of the association of campylobacter
with poultry and the ability of Campylobacter to survive in processed oven-ready chicken
products (Simmons & Gibbs 1979).
In the United States, fresh fruit and vegetable consumption has increased nearly 50% from
1970 to 1994 (Bureau of the Census 1996), although a significant proportion of this is
attributed to potatoes. The Australian consumption of fruits and vegetables also increased
with the Australian Bureau of Statistics figures for the apparent consumption of selected
foods showing a 30% increase in consumption of vegetables and a 50% increase in
consumption of fruit from 1978 to 1998. In the same period the consumption of poultry
increased by 76%, while the consumption of meat and meat products fell by 26% (ABS
2000).
In Western Australia, the Department of Health has promoted eating more fruit and
vegetables for more than a decade with a variety of campaigns, such as the current “Eat Five
Fruit and Two Veg” Campaign. The campaign message has focused on eating “healthy
foods” in an attempt to encourage the consumption patterns of the general public and to
increase the consumption of fruits, vegetables and unprocessed foods to reduce the risk of
diet-related diseases such as obesity. Furthermore, the protective effect against several
cancers from a regular consumption of vegetables due to dietary fiber and a variety of
micronutrients has been reported (Gandini et al. 2000) and is increasingly used to extol the
virtues of consuming fresh produce.
However, fresh produce is susceptible to contamination by food poisoning organisms during
growth, harvest, and distribution.

In order to provide year-round supplies, fruit and

vegetables may be grown using hydroponics and hot-houses, held for long periods in cold
stores and transported by refrigerated trucks from other parts of Australia or overseas. The
surface of plants and fruits may be contaminated by animal faeces and the use of
hydroponics to germinate and grow vegetables introduces new risks of contamination from
enteric pathogens (Beuchat,1998; Robertson & Gjerde 2001).

As an example,

while

giardiasis is most often associated with consumption of untreated water from natural water
bodies, largely as a result of faecal contamination of waterways (Stuart et al. 2003), it has to a
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lesser degree been associated with foodborne outbreaks, most often as a result of poor
hygienic practices (Robertson & Gjerde 2001).
The growth in fast food and convenience foods has also changed the risks of food poisoning.
Convenience food, intended to be quick and easy to prepare in the home, varies in the
cooking requirements depending on whether it is precooked and ready-to-eat or prepared but
requiring cooking as the product is unfinished. There are significant risks that such foods
can be insufficiently reheated to destroy the bacteria present in the processed product,
especially if packaged convenience food is inadequately labelled with cooking instructions. In
the case of fast foods held for long periods either at ambient temperature or in a warming
tray at less than 60 ºC, the type of food, storage and handling conditions provide an ideal
environment for the rapid growth of pathogens introduced as a result of cross-contamination
or poor processing controls. (Bryan 1988).
During the 1970’s and 1980’s in Western Australia several very large food-poisoning
outbreaks were caused by Salmonella contaminated meats, poultry and shellfish which
resulted in the hospitalisation of hundreds of people (Iveson & Bamford 1984). In the
1990’s several new foodborne pathogens in addition to Salmonellae were identified in
outbreaks, though meat products and shellfish remained the vehicle for transmission. Some
examples include an outbreak of Listeria monocytogenes in 1990 from Western Australian
manufactured paté (Watson et al. 1990); an outbreak of Shigatoxin producing E.coli O111 in
1995 from South Australian manufactured mettwurst (Chivell 1995) and an outbreak
hepatitis A in 1997 due to oysters harvested from Wallis Lake in New South Wales (Conaty
et al. 2000).
Despite the identification of new pathogens associated with food poisoning during the 1990s,
Salmonella continued to be the major cause of identified outbreaks and was increasingly
found to be associated with non-meat foods. Some examples were: in 1996 nationally
distributed Kraft peanut butter from Victoria was contaminated with S. Mbandaka that
affected more than 400 people across Australia (NCDSS 2000); in 1997 S.Typhimurium
contaminated deep fried ice-cream served at a restaurant in the City of Melville, Western
Australia affected 20 people and in 1999 Nippy’s unpasteurised orange juice from South
Australia was contaminated with Salmonella and affected more than 480 people across
Australia (anon, 1999).
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Mishandling of foods at a food premises is a risk factor in causing food poisoning but the
number of people affected is limited by the seating capacity of the restaurant and usually to a
single event, typically less than 50 people (Food Science Australia, 2002). Outbreaks outside
the home account for almost 80% of reported outbreak events in the United States in the
1990s. However, this figure may reflect the outbreak settings most likely to be recognised by
family and friends attending a function or by local doctors seeing people presenting with
food poisoning symptoms, while food poisoning as a result of mishandling food in the home
affects only one or two people (Bean, et al. 1996). In contrast, when manufactured foods are
distributed through retail supermarkets contamination may affect many more people, such as
the contaminated peanut paste or orange juice examples above. While a food poisoning
incident at a restaurant is evident because of a large number of people simultaneously
affected, it is less evident when mass-distributed food products are intermittently
contaminated or contaminated at a low level and illness appears sporadic rather than part of
an outbreak (Killalea et al. 1996). Untreated drinking water and contaminated fruits and
vegetables such as salads have also been identified as the cause of outbreaks of giardiasis in
Europe (Stuart et al. 2003; Robertson & Gjerde 2001).
Factors influencing changes in risk of illness
Behavioural changes leading to foodborne infections are influenced by decreased
opportunities for food safety instruction at home because of the limited time spent on meal
preparation in busy two-income families, particularly as the greater disposable income allows
for greater use of take-away foods and pre-prepared convenience foods (Manchester &
Clauson 1994, Jekanowski 1999). This places greater reliance on teaching food safety
instruction in secondary school as part of the technology and enterprise stream (EDWA
1998).

However, only those students undertaking this stream of education learn the

importance of food safety and correct food handling techniques.
A consequence of community change from an increase in two income families and working
mothers is the rise in popularity of day-care and child-care facilities. It is estimated that over
one-third of Australian children, less than five years old, are placed in some form of licensed
childcare (ABS 1997). The spread of infections in child-care centres is aided by close contact
between young children who have limited understanding of hygienic practices and toilet
training, greater susceptibility of young children to infection and the potential for
contamination of play and food contact surfaces. The spread of infections in child-care
centres is facilitated by crowding, contamination of the environment and unhygienic
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behaviour of children (Ferson 1993). Management of giardiasis in a child-care setting
remains problematic as it is often not clear whether the detection of the organism is
coincidental to attending childcare, or a causal relationship that warrants testing
asymptomatic children and potentially indicates mass medication (Pickering & Morrow
1991).
Behavioural predisposition is also a factor of age and lifestyle, with a survey of almost 20,000
adults across eight states in the United States of America showing that people over 65 years
of age reported the safest food handling practices of any age group and reporting lower
consumption of high-risk foods (Altekruse et al. 1999).
The infective dose is another factor and varies significantly, depending on the organism and
the susceptibility of the person. It is well recognised that immune function, particularly T-cell
immunity, decreases with age which may increase the vulnerability of the elderly to
foodborne disease (Smith 1998). Evidence shows that people with immunosuppressive
illnesses, such as Acquired Immune Deficiency Syndrome (AIDS), are significantly more
susceptible and sensitive to foodborne infections.

The risk to people with AIDS in

contracting foodborne salmonellosis is estimated at 20 to 100 times greater than that of the
healthy adult population (Morris & Potter 1997).
The pathogenicity of different organisms is also variable and influences the infective dose. It
has been observed in studies both in the US and in England that the infective dose of certain
serovars of salmonella varies, with the infective dose of Salmonella Enteritidis phage type 4
requiring fewer organisms to cause infection than other phage types of Salmonella Enteritidis
(Mishu et al. 1994).
Seasonal factors have also been observed in a number of different illnesses, including enteric
illnesses. Trends in the seasonal occurrence of salmonellosis in Australia show that in the
period 1991 to 2000 the annual number of cases is relatively consistent from year to year,
although the frequency of cases rises significantly during summer months (Lin et al. 2002).
However, outbreaks are more likely during summer months with ambient temperatures of 30
to 45 °C promoting the rapid growth of bacteria in foods not under temperature control, and
a variety of environmental and lifestyle factors may play a significant role in increased risk of
exposure to infection. Campylobacterosis notifications show a strong seasonal influence with
the greatest rate of notification occurring during warmer summer months (Lin et al. 2002)
and associated with an increased consumption in poultry and poultry products.
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The changing consumption patterns, the differences in pathogenicity and the limited ability
to discriminate between pathogens places far greater need to identify risk factors associated
with food preparation, greater need for effective food safety control, appropriate food
handler training in the food industry including occupational health and safety risks and public
education campaigns to improve awareness about food handling in the general community.
Australian disease surveillance systems
In Australia, the surveillance of communicable diseases is the responsibility of the States and
Territories. The foodborne disease surveillance activities in each of the States and Territories
have developed independently, reflecting the particular history of threats and outbreaks from
foodborne illness and the organisational structure and relationship of health departments,
public health units and local governments. One factor that is common to all States and
Territories is the legislated requirement that doctors notify the relevant authority of certain
infectious diseases. In Western Australian this is a requirement under Section 276 (1)(c) of
the Health Act 1911 (Health Act 2000). In addition, agreements have been reached with the
clinical laboratories to provide certain information directly to the Western Australian
Department of Health.
While the focus of monitoring systems in Australia has been on developing passive data
collection systems based on notification, the collection and analysis of data about the cause
of infection has been limited to the investigation of identified food poisoning outbreaks.
Little effort has been put into the development of an effective mechanism to investigate and
assess cases of non-outbreak gastroenteritis (NCDSS 2000).
A study conducted in 1998 into the investigation practices by States and Territories revealed
that in Western Australia, Victoria, Tasmania and South Australia local government EHOs
investigate the notified enteric illness cases. In New South Wales and Queensland follow-up
of patients was undertaken by staff from public health units, often with the assistance of local
government EHOs and in the Australian Capital Territory investigation was undertaken by
officers from the Department of Health. The Northern Territory did not have the resources
to conduct follow-up of sporadic cases and only investigates identified food poisoning
outbreaks (Wall 1998).
A common factor in patient follow-up is that the process relies on an officer conducting a
personal interview with the patient, either face-to-face or by phone. Interviewing officers in
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Victoria use a five page questionnaire to conduct the interview which was published by the
Department of Health in Victoria in ‘Guidelines for the Investigation of Gastrointestinal
Illness’. In Western Australia the Department of Health has provided local governments
with a standardised two-page questionnaire called the Enteric Disease Investigation Report
(EDIR) as a guide in investigation. Perth metropolitan local governments are requested to
return all reports to the Department of Health, while regional local government return
reports to regional public health units.
States and Territories systematically record patient details and disease in a centralised
database for analysis of the incidence of disease as well as reports on food poisoning
outbreaks and provide compiled data to the National Notifiable Diseases Surveillance
System. This enables analysis of national trends in infection based on onset, location and age
of patients, but there is little use of enhanced surveillance information provided from the
follow-up of sporadic cases of enteric infection.
A system of enhanced national surveillance for foodborne illness is seen by the WHO and
many countries as an essential tool to help reduce foodborne illness. In Australia, enhanced
national surveillance for foodborne illness is undertaken by OzFoodNet, a collaborative
project with State and Territory health authorities as part of the work program on food
safety. In 2000, the Commonwealth Department of Health and Ageing established the
Communicable Diseases Network Australia (CDNA) and “OzFoodNet” with the aim of the
CDNA is to strengthen the coordination and planning of surveillance activities at the
national level, and to develop a strategic plan for responding to new or emerging infections
(NCDSS 2000).

This, along with various emergency response plans, has become an

important element in Australia’s response capability to a bio-terrorist threat.
The CDNA provides a forum for exchange of information and ideas between State and
Territory Health Departments and Health Professionals. It has implemented the National
Communicable Disease Surveillance Strategy, a project that was co-operatively funded by the
Chief Health Officers and endorsed by the Australian Health Minister's Advisory Council
(NCDSS 2000). The strategy aims to strengthen infrastructure to facilitate more timely and
effective disease outbreak responses. Improving foodborne disease surveillance is a key
element to this strategy through the development of a national surveillance system for
foodborne diseases which will provide consistent national reporting, facilitate collection of
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more extensive data on foodborne pathogens, and provide an opportunity for national trend
analysis (Wall 1998). However, the effectiveness of this strategy is still limited to passive
surveillance of notified cases and the investigation of identified outbreaks, with limited
enhanced surveillance activity being undertaken through specific applied research projects.
Notification requirements in Western Australia
The Health Act 1911 requires that all medical practitioners notify the Executive Director
Public Health and the local authority of patients who have an infectious disease that are
included in the notifiable diseases schedule, of which 12 are enteric diseases, under Part IX,
Division 2, Section 276 (Health Act 2000). In practice the notification form is sent directly to
the Communicable Disease Control Branch (CDCB) where the information is recorded on a
central database known as the WA Notifiable Infectious Disease Database (WANIDD).
In the Perth metropolitan area the Food Safety Branch coordinates the investigation of
notifications either directly by the Department or through referral of notifications to local
government for investigation, thus satisfying the requirements of the Act to notify local
government.

In the metropolitan area, notifications of amoebiasis, giardiasis,

campylobacteriosis, salmonellosis, paratyphoid, shigellosis and Vibrio parahaemolyticus
infections are referred to local government for investigation while Department of Health
officers investigate all cases of cholera, haemorrhagic uraemic syndrome, hepatitis A,
listeriosis and typhoid.

In December 2002 new notifiable diseases were added to the

schedule which included cryptosporidosis, hepatitis C and Shigatoxin producing E.coli.
Once the Food Safety Branch notifies a relevant local government of an enteric illness, an
EHO from the local government will attempt to contact the patient and conduct an
interview. In 1994 the Food Safety Branch provided all local governments with a copy of the
EDIR as a guide to assist in interviewing and to enable the recording of data in a
standardised format.

This form was revised and re-issued in 1996.

The interview is

undertaken to determine the possible cause of illness, assess the broader public health and
safety concerns and provide advice on how to avoid infection in future.
It is recognised that most cases of reported gastrointestinal illness are not part of an
outbreak, being apparently unrelated to each in time and circumstances, and considered to be
sporadic. However, such notifications are important to investigate as the patients may have
been unknowingly exposed to related foods or food premises and may lead to the
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identification of a potential outbreak. The investigation of each case forms the basis of
epidemiologic intelligence gathering which may assist in the further investigation of foods or
food premises. Analysis of investigation reports returned to the Food Safety Branch is
facilitated by using a standardised reporting process through the EDIR.
The Food Safety Branch also undertakes the analysis of notifications of enteric illness in the
Perth metropolitan area for clusters of potentially related cases based on the onset of illness,
the geographical location, the age and occupation of the patient. An analysis of trends in the
weekly number of cases of the notifiable enteric illnesses are compared with median rate of
notifications in the previous five weeks and the previous ten weeks to determine if there is an
apparent rise in the rate that warrants active surveillance. The Food Safety Branch directs the
enhanced surveillance activity to investigate notifications and to obtain further information
from patients about the foods and circumstances of their illness and assess the information
that is returned. The Food Safety Branch also identifies people in high-risk groups (e.g. food
handlers, child-care workers) who have a notifiable enteric disease as requiring urgent followup by a local government EHO to ensure that they comply with Department of Health
guidelines recommending the conditions under which they are excluded from work to reduce
the risk of further spread of infection (Environmental Health Directorate 2000).
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Chapter 3

METHOD

Aims and objectives of research
The aim of the research was to determine if there is a more effective and efficient way to
undertake enhanced surveillance of notification data by collecting information directly from
patients with certain enteric illnesses. The trial process involved posting an explanatory
covering letter, a self-administered questionnaire and a reply-paid return envelope to the
patient.

This process was compared with the existing process of collecting patient

information using local government Environmental Health Officers to interview the patient
and provide an Enteric Disease Investigation Report (EDIR) to the Department of Health.
The existing process for investigating notifiable diseases used by the Western Australian
Department of Health is based on receiving the name, address and other relevant details of
patients who have a notifiable disease either from the patient's doctor or the laboratory in
which patient faecal samples were analysed. In the Perth metropolitan area the Food Safety
Branch refers for investigation by local government EHOs notifications of amoebiasis,
campylobacteriosis, giardiasis, salmonellosis, paratyphoid, shigellosis, Vibrio parahaemolyticus
and Yersiniosis infections.

The local government EHO undertake the follow-up

investigation and then provides an EDIR to the Department of Health.
The objective of this enhanced surveillance was to collect information from

patients

to

identify if there were circumstances or types of food consumed that were similar to other
cases of infection occurring around the same time. Linking individual cases together through
common foods, circumstances or food premises indicates the need for further investigation
and may lead to the identification of a food poisoning outbreak. Investigations may also
reveal what action can be taken to limit further food poisoning cases or prevent future cases.
The two processes were assessed over two summer periods and one winter period for the
effectiveness of returning useful information, the efficiency of costs and resources and
whether seasonal differences were significant.

An assessment of the operational and

logistical limitations of the existing process was also undertaken through a survey of local
government EHOs.
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This study was undertaken to assess the response of patients whose doctor notified the
Department of Health that the patient had contracted any of three notifiable enteric illnesses
(campylobacterosis, giardiasis or salmonellosis), who were not part of a known outbreak and
were assessed to not require urgent follow-up. A costing estimate was undertaken for
collecting information from patients on the basis of assessing the potential costs to local
government and the Department of Health for both the existing and trial processes.

The

proportion of returned questionnaires, timeliness of return and completeness of
questionnaires in the trial process were compared against the reports returned by EHOs
from the 24 metropolitan local government areas using the existing process of investigation
and reporting. A survey of local governments EHOs in the metropolitan area was also
undertaken to assess the EHOs perception of roles and responsibilities in the follow-up
investigation, the use of the EDIR and the limitations that they identified in the current
investigation process.
Design of trial
This trial was limited to collecting information from patients who were notified by doctors or
laboratories as having had campylobacteriosis, giardiasis and salmonellosis and were
considered as sporadic cases - for routine follow-up investigation. The trial was not designed
or intended to replace the whole surveillance system or to reduce the involvement of EHOs
in the investigation of outbreaks of enteric disease.
The trial was limited to notifications of patients who:
1. had campylobacteriosis, giardiasis or salmonellosis.
2. were not known to be part of a food poisoning outbreak.
3. were not in a high-risk category for transmission, such as a food handler.
4. were not in a high-risk category for severity of illness, such as elderly patients or
children under the age of 5 years.
Five local government areas were selected in which to conduct the trial while the existing
process was maintained in the other 24 local governments in the Perth metropolitan area..
The five local authorities selected for the trial cover a geographical area of the Perth
metropolitan area from the coast to the foothills of the Darling Range and border each other
to form a geographical block, as shown in Figure 2. The five local authorities selected were
City of Fremantle, City of Cockburn, City of Melville, City of Canning and City of Gosnells.
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Figure 2. Map of the Perth metropolitan area showing local government boundaries,
the population density of the suburbs and the area of five local governments that were
selected for the trial. [Map produced by the Department of Health Epidemiology Branch using 2001
Census data from the Australian Bureau of Statistics].

These five local government areas were not selected randomly but rather selected as a
geographical block for the purpose of administration and management of the trial and
because as a block they are broadly representative of the wider community. Collectively the
five local government areas cover a diverse socio-economic range, from well established and
affluent suburbs to new housing developments in lower and middle-class areas. The block
represents 342,800 (26%) of the Perth population of 1.33 million people (WAMA 2000).
In the trial areas, the existing process was modified to the extent, that instead of an interview
being undertaken by an EHO, a questionnaire was mailed directly to the home of the patient,
along with a reply-paid self-addressed envelope for the patient to return the questionnaire
and a covering letter to explain the purpose of the questionnaire.
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Based on data from the four years preceding the trial, it was estimated that there would be
approximately 2,100 notifications during the period of the study, of which it was estimated
that the five local governments selected would account for approximately 280
campylobacterosis, 100 giardiasis and 70 salmonellosis notifications. Based on the return
rates over the past four years in the trial area, it was anticipated that at least 30% of issued
notifications should be returned, giving sufficient number of returned reports to enable
statistical analysis.
The trial was conducted from 1 October 1999 to 31 March 2001, covering two summer
periods and one winter period. Historical data from the WA Department of Health database
(unpublished data, Department of Health) suggested the notification rates during summer
were higher than winter and that this was consistent with seasonal trends observed by the
national data (Lin et al. 2002). The study was to assess whether there was a significant
difference in the notification rate and the proportion of returns during the period of the
study.
Questionnaire design
The Department of Health issued all local governments throughout Western Australia with a
copy of the EDIR in 1994, which was subsequently revised and re-issued in 1996. The
EDIR was provided to local government EHOs as a guide to assist the interviewing officer
in identifying factors that may be associated with the illness, and provide an easy completed
and standardised report to the Department of Health.

The EDIR is a two-page

questionnaire with a mixture of open and closed questions.

The EDIR covers other

associated illnesses in the household, travel overseas, personal contact with other ill people,
environmental sources such as animals and vermin, water sources, food premises and
requests detailed information about all high-risk foods consumed in the four days prior to the
onset of illness. A copy of the 1996 EDIR form is attached in Appendix 1.
The trial questionnaire used for the patient mail-out was designed to be consistent with the
current EDIR form to enable a comparison of the data obtained. However, the patient
questionnaire was more focused on food premises where food may have been purchased.
The patient questionnaire omitted some of the questions regarding the normal food
preparation practices in the home that are in the EDIR as these were intended to be used by
an EHO and not considered relevant to identifying commercial foods or food premises by
the patient. The patient questionnaire gave specific examples of high-risk foods, such as
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typical meals and take-away style foods, in a tick-box format and provided space for the
patient to provide additional comments. Milk, particularly unpasteurised milk, water and
poultry are the most commonly reported vehicles of infection (Harris, Weiss & Nolan 1986,
Bryan 1992). This was a four page questionnaire and included comments to help the patient
identify what may be a high risk food often associated with the infection. These comments
were specific to each of the three diseases. For example, on page three of the questionnaire
the question heading “Meals”, the comments varied as follows:
For a patient with giardiasis:

“Giardia infection may come from eating contaminated food, particularly

unwashed vegetables grown in manure. However, uncooked or undercooked seafood may also be a high risk,
such as sushi or raw oysters ”
For a patient with campylobacterosis: “Campylobacter infection is most commonly associated with
undercooked or left-over chicken meals. However, raw seafood and rare or raw meat may also be a high risk”
For a patient with salmonellosis: “Salmonella infection may come from eating contaminated food,
particularly undercooked meats, rare chicken, raw eggs and unwashed vegetables. However, uncooked or
undercooked seafood may also be a high risk, such as sushi or raw oysters”
The questionnaire was printed from the database held at the Department of Health, the first
page included the patients name, address, date of birth, sex, contact phone number, date of
onset of illness, occupation and whether the disease was associated with overseas travel. At
the top of the first page was printed the name of the local government in which the person
lived and the local government phone number should the patient wish to obtain further
information from an EHO. Each page of the questionnaire was numbered with the database
reference number so that should the pages become separated the paperwork can be
reassembled.
This questionnaire was used for the first six months of the survey and then modified as there
had been a number of calls from patients seeking clarification about the form which
suggested design and layout were not easy to follow and some minor errors were identified in
the comments.
In revising the questionnaire the objective was to focus the information collected on the
types of foods and food handling premises that might be implicated and to reduce the
number of pages to be printed from four to two, thereby reducing the administrative costs of
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patient follow-up. The sections deleted from the first questionnaire in the revised version
related to the following questions: “Method of recent travel”, “contact with people”,
“swimming areas”, “type of restaurant/café/catered functions”.
An important difference on the second page of the revised questionnaire was targeted
prompting about the typical high-risk foods they may have consumed in the two weeks prior
to illness, providing a check list of 92 foods and 15 drinks that had historically been
associated with food poisoning. The second page also requested the patient provide a fourday dietary history immediately prior to becoming ill. Neither the first trial questionnaire nor
the EDIR form specifically requested a four-day dietary history, although both had sought
similar information about high-risk foods consumed prior to illness. The comments about
possible sources of infection that were provided in the first questionnaire for each of the
three diseases were removed in the revised questionnaire as it was considered that this
information was not necessary and may have misled the patient. A separate information
sheet provided some facts on salmonella, campylobacter and giardia and provided some
simple points to remember as to how to avoid food poisoning. It was intended that the
patient could keep this information sheet as a reminder. This revised questionnaire was used
for the remaining 12 months of the survey and is also shown in Appendix 1.
While it is recognised that there is a difference between the questions on the EDIR and the
self-administered questionnaire used in the trial, the main outcome of this study was intended
to consider the proportion and the timeliness of questionnaires or reports that are returned.
Materials posted to patients in the trial
A variety of elements have been identified as being able to improve the success of returning
questionnaires (Edwards et al. 2002). As a result a package of material posted to patients
during the trial consisted of the questionnaire, an information sheet about the three enteric
illnesses, a reply-paid envelope addressed to the Department of Health and a covering letter.
The covering letter provided an explanation of the purpose of the questionnaire, emphasizing
the importance of the information and the need to identify sources of disease in the
community, and requesting the questionnaire be returned in the reply-paid envelope. A copy
of the covering letter, information sheet and the questionnaires used during this trial are
attached in Appendix 1.
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Assessment of EHO perceptions about investigation
A survey of EHOs who performed patient interviews was conducted across the whole
metropolitan area to determine the views of EHOs in regard to the usefulness of the EDIR
and the process of patient interviews and investigation of sporadic cases. The objective of
this survey was to assess how useful EHOs found the existing process of patient follow-up
and the use of the EDIR as a guide in interviewing the patient (or parent), and whether they
had any suggestions on how it may be improved. The survey was conducted using a
questionnaire with nine closed questions and five were multiple choice. The questions were
developed following discussion with staff in the Food Safety Branch about what information
would be helpful to understand how EHOs were conducting patient follow-up and what
might be the reasons for the low return rate of EDIR forms from local government. A copy
of the questionnaire is provided in Appendix 3.
It was assumed that most local government EHOs involved in the follow-up of patients with
an enteric disease would be familiar with the EDIR, as it had been in use in its current form
since 1996. The survey of EHOs was conducted after the trial process had been undertaken,
between 18 April 2001 and 28 April 2001.
Although the study period for the trial process concluded on 31 March 2001, the five local
governments in which the trial was conducted requested that the trial process continue.
EHOs in the five local governments in which the patient trial was conducted continued to
investigate only unusual, urgent or outbreak related notifications. The EHOs in the five local
governments involved in the trial had experienced 18 months of using the EDIR only in the
investigation of unusual, urgent or outbreak related notifications and their responses were
evaluated separately to those of the EHOs in the other 24 local governments.
The survey was sent by post to the Principal Environmental Health Officer in each of the
local governments in the metropolitan area with an explanatory letter from the Principal
Food Scientist. Their assistance was requested in having EHOs who undertake patient
follow-up for notifiable enteric diseases complete the survey and return it to the Department
of Health. There was no attempt to qualify the respondent on the basis of their years of
experience in performing the task or their ability or knowledge of the process of investigating
food borne disease outbreaks.
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There were 82 EHO surveys issued to 29 local governments throughout the Perth
metropolitan area. The number of questionnaires issued to the 24 local governments using
the existing process depended on the size of the local government and the number of staff
they employed, for example small local governments were only issued one survey while large
local government were issued four surveys. Two surveys were issued to each of the five local
governments that were involved in the trial. Each survey was given a unique identification
number and the local government where the survey was sent was recorded to enable
reminders to be issued if surveys were not received in the requested time.
Each local government was subsequently phoned to ensure they had received the survey and
to encourage them to complete and return it within the requested time. Local governments
could return the survey either by post or by facsimile to the Food Safety Branch. Local
governments that failed to provide survey responses within the requested time were sent
emails reminding them to complete the questionnaire and return it.
Costing estimates
An estimate of the cost to local government to undertake the follow-up of patients in the
metropolitan area was calculated as an average unit cost to local government, based on the
time for the EHO to conduct the interview, vehicle and travel expenses assuming that travel
is undertaken in the course of other duties rather a special trip, and the time for preparation
of reports and administration in returning the report to the Department of Health by
facsimile transmission. This is based on the assumption that the EHO is able to contact the
patient and undertake an interview in the first instance and therefore represents the lowest
cost to local government. Should the patient be difficult to contact and the officer is
required to return for a second time to conduct the interview there would be additional cost,
but this is not factored into the estimate. The cost for the Department of Health to provide
the local government with the patient notification is also included in this estimate, based on
the cost of generating the facsimile and the transmission costs.
It was also recognised that local government’s costs vary across the Perth metropolitan area
with geographical size and population size being significant factors as the geographical size
would imply that there will be higher travel costs especially if the population density is low.
Furthermore, the population size of the local government would suggest a direct relationship
with the number of likely notifications. The map of the Perth metropolitan area in Figure 2
shows considerable variability in the geographical size and the population density between
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local governments. Data were obtained from the Western Australian Local Government
Association for the population and geographical size of each local government, as shown in
Appendix Table A2.7.
The local governments were given a score by calculating the population size multiplied by the
local government area in square kilometres then taking the square root. These were then
classified as “small”, “medium” and “large” local governments where small local
governments had a score less than 1000, medium had a score from 1000 to 4000 and large
had a score greater than 4000. The costs for small, medium and large local governments
were estimated by randomly selecting two local governments from each group and requesting
advice from the Principal Environmental Health Officer as to the estimated costs of EHO
patient follow-up.
The number of notifications each local government received during the 18 month period was
used to calculate estimated yearly notifications and multiplied by the cost of investigating the
notifications which depended on whether the local government was classified as small,
medium or large.
The estimated cost to the Department of Health of conducting the trial questionnaire was
calculated on the basis of the cost to print the patient questionnaire, the cost of purchasing
the reply-paid envelopes, the cost to post the questionnaires to the patient, the cost of replypaid postage for the questionnaires that are returned and an estimated time of 5 minutes to
read the returned questionnaire and determine if further follow-up action is required
immediately.
The cost of data entry in preparation of the patient notification is not included in these
estimates as this cost would be incurred irrespective of whether the local government were
notified or not as part of the passive surveillance system for notifiable diseases. Data entry of
patient details enables either the patient questionnaire or local government notification to be
generated and there is no additional time required to prepare either document.

The

generation of the patient questionnaire uses three pieces of A4 paper compared to one piece
of A4 paper to notify local government. This is estimated to cost an additional 4 cents per
notification, being the cost of the additional paper and printing costs.
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Analysis
The trial process of posting questionnaires directly to patients was under evaluation for 18
months in five local metropolitan local governments. The data for the trial process were
compared with the existing process using EHOs to complete and return an EDIR and
historical data for the percentage of returned reports, the timeliness in returning reports and
the percentage of reports with ‘information value’ to determine if how effective the trial
process had been.
Data for the number of notifications received for each of the enteric illnesses were analysed
using chi-square statistics to determine whether the observed number of notifications during
summer and winter periods is significantly different to that which was expected. The
proportion of questionnaires returned in the trial process was compared with the existing
process.
An assessment of local government EHOs views on the existing process of follow-up of
enteric diseases notifications were also taken into account and whether the trial process may
resolve the issues identified as concerns to EHOs.
The efficiency in the process was assessed on the basis of a simple costing exercise to
estimate the cost in providing the returned patient information by both processes for the
most cost effective return of usable information within a minimum practical time.
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RESULTS
Historical data
Historical data were used to determine the average number of notifications received in the
Perth metropolitan area for each of the notifiable diseases to determine those that are the
most prevalent. Table 1 gives the number of notifications received for notifiable enteric
diseases that were not identified as part of an outbreak in the Perth metropolitan area from
1995 to 1999.

The data includes all notifications of enteric diseases, and does not

differentiate whether urgent investigations are required or where the infection was acquired.
Table 1.
The number of notifications of non-outbreak enteric diseases in the Perth metropolitan area
1/10/95 to 30/9/99 showing the cases under 5 years of age or 5 years of age and older and
acquired overseas, locally or unknown (unpublished data, Department of Health).
Age of patient < 5 yrs
Overseas Local

cholera
Vibrio parahaemolyticus
yersiniosis
paratyphoid fever
listeriosis
typhoid
amoebiasis
shigellosis
Hepatitis A
salmonellosis
giardiasis
campylobacterosis
Total

Age of patient >= 5 yrs

Unknown Overseas Local

Unknown Total

0
0
1
1
0
2
4
2
1
65
43
38

0
0
0
0
2
0
0
2
4
158
224
275

0
0
1
0
5
0
3
17
6
252
432
596

1
3
2
12
1
25
37
96
39
420
306
644

0
0
1
0
4
0
1
21
99
222
337
1115

0
0
1
4
14
0
20
58
141
385
648
2239

1
3
6
17
26
27
65
196
290
1502
1990
4907

157

665

1312

1586

1800

3510

9030

From the data in table 1, the average number of all enteric disease notifications over the four
year period is calculated to be 2,257 cases per year, of which 19% were identified as being
acquired overseas, 27% were identified as being acquired in Australia and 54% were not
identified or unknown. Patients aged five years or older accounted for 76% of notifications.
In this period campylobacterosis was the most commonly reported notifiable disease, with
Chapter 4

- 35 -

giardiasis second and salmonellosis third most common. Collectively they accounted for
8,399 (93%) of all enteric notifications.

Of the campylobacterosis, giardiasis and

salmonellosis notifications, 6,316 (75%) were for patients aged 5 years or older and of these
4,946 (78%) were patients that had acquired the infection in Australia or it was not identified
where the infection had been acquired.
Although a significant proportion of notifications did not identify where the illnesses were
acquired, the basis of this study was to include all notifications but limited to patients aged 5
years or older that were classified as not needing urgent follow-up. Such cases are often
given a lower priority for EHO follow-up as there is often little public health intervention
required. In comparison, patients who are food handlers need to be assessed as to whether
they can safely return to work, as there may be a risk that they could contaminate food and
be a public health risk and the investigation of such cases is a priority for EHOs.
Historical data were also used to determine if there were significant differences in the number
of non-urgent and non-outbreak notifications for the three enteric diseases between seasonal
periods. This was important to consider because the trial was conducted over two summer
and one winter periods. In assessing the proportion of responses in the trial against historical
data, comparable seasonal periods need to be used to test if a difference exists.
Tables 2, 3 and 4 show the number of notifications of non-urgent and non-outbreak cases
for the three notifiable enteric illnesses campylobacterosis, giardiasis and salmonellosis in
summer and winter seasons for the period October 1995 to March 2001. The data are
presented in separate tables by disease and show the number of notifications where the
patient details were provided and were not urgent and not outbreak notifications.
Table 2.
Number of campylobacterosis notifications by seasonal period from 1/10/95 to 30/9/00
for non-urgent, non-outbreak patients aged 5 years or more.
Total
Year
Summer
Winter
01/10/95 to 30/09/96
511
307
818
01/10/96 to 30/09/97
476
287
763
01/10/97 to 30/09/98
364
392
756
01/10/98 to 30/09/99
417
370
787
01/10/99 to 30/09/00
464
499
963
Total
2232
1855
4087
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Table 3.
Number of giardiasis notifications by seasonal period from 1/10/95 to 30/9/00 for nonurgent, non-outbreak patients aged 5 years or more.
Total
Year
Summer
Winter
01/10/95 to 30/09/96
226
88
314
01/10/96 to 30/09/97
128
94
222
01/10/97 to 30/09/98
160
146
306
01/10/98 to 30/09/99
130
102
232
01/10/99 to 30/09/00
166
133
299
Total
810
563
1373
Table 4.
Number of salmonellosis notifications by seasonal period from 1/10/95 to 30/9/00 for
non-urgent, non-outbreak notifications patients aged 5 years or more.
Total
Year
Summer
Winter
01/10/95 to 30/09/96
106
50
156
01/10/96 to 30/09/97
76
72
148
01/10/97 to 30/09/98
80
85
165
01/10/98 to 30/09/99
146
131
277
01/10/99 to 30/09/00
204
171
375
Total
612
509
1121
The “summer period” is defined as the six months of the year from October to March and
the “winter period” is defined as the six months from April to September. Data shown in
Tables 2, 3 and 4 include four summer – winter periods before the trial and one summerwinter period during the trial. This data was complied from Department of Health database
of notifiable enteric diseases (unpublished data, Department of Health).
In order to calculate the test statistic, determine the sum of the square of the difference
between the expected frequency and the observed frequency divided by the expected
frequency. The number of degrees of freedom is the number of rows minus one and
number of columns minus one. This is shown for each of the three diseases below.
The test statistic for chi square is:
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х2 = ∑ (fij - eij)2/ eij

For campylobacteriosis the test statistic is

х2 = 68.62,

df = 4

For giardiasis the test statistic is

х2 = 30.48,

df = 4

For salmonellosis the test statistic is

х2 = 14.74,

df = 4
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Table 5 shows the mean and standard deviation for the three diseases selected for this trial
over the six summer periods and five winter periods shown in Tables 2, 3 and 4. From these
it is noted that the number of notifications for salmonellosis in the winter season of 1/04/00
to 30/9/00 is more than one, but less than two, standard deviations from the mean. Also,
that the number of giardiasis notifications in the summer season 01/10/95 to 30/03/96 is two
standard deviations from the mean. Therefore, for the purpose of this study, the data sets
are within normal population distribution.
Table 5.
Mean and standard deviation of notifications by disease and seasonal period.
Summer period
Winter period
mean
campylobacterosis

446

standard
deviation
57.0

giardiasis

162

salmonellosis
Total notifications

mean
371

standard
deviation
83.6

39.7

112

25.5

122

53.5

102

48.7

748

94.0

585

131

The notifications by disease groups were compared to determine if there was a significant
difference in the proportion of notifications across seasons. Under this hypothesis, if there
were a seasonal difference then it would be expected that the greatest difference would exist
between the summer and winter periods. Using the Chi-square statistic to test the expected
values for the two populations, the null hypothesis would be that there is no difference in the
number of notifications of a disease between the season.
Since all three values are greater than the critical value of 11.14 at the 95th percentile level, it is
evident that there was a significant difference in the notification rates for campylobacteriosis,
giardiasis and salmonellosis between summer and winter seasons and the null hypothesis is
rejected.
Return proportions of reports from EHOs in previous 18 month period:
It has been shown that there was an apparent difference between summer and winter period,
and as such a comparison of the prior 18 months period needs to take into account the
season. The period in which the trial was conducted was from 01/10/99 to 30/03/01.
Therefore, the 18-month summer-winter-summer period immediately prior to the trial that
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was selected as the appropriate period for comparison was 1/10/97 to 30/03/99.

A

comparison of the return proportion from EHOs in the five local governments in which the
trial was conducted was undertaken for this period.
Data presented in Table 6 show the number of reports issued and percentage of reports
returned by EHOs for a comparable 18 month period before the trial was undertaken in the
five local governments in which the trial was held from 01/10/97 to 30/03/99.
Table 6.
Historical data for 18 month period prior to the trial showing the number and percentage
of EDIR reports returned by EHOs in 5 local governments where the trial was conducted
(01/10/97 to 30/03/99).
Number issued

Number returned

% returned

campylobacterosis

287

120

41.8%

giardiasis

102

42

41.1%

salmonellosis

77

30

38.9%

Total

466

192

41.2%

Data from patient follow-up during the study period
(a) Issue of notifications
A combined total of 2474 notifications or patient questionnaires were issued during the
period of the trial. Of these, 1909 notifications were issued to the 24 local governments
using the existing process of investigation and 565 questionnaires were posted directly to the
patients living in the 5 local governments that are part of the trial.
Notifications were not evenly distributed across the local government areas. The number of
notifications attributed to local governments were likely to be affected by a variety of factors,
such as the size of the population in a local government area and differences in risk factors of
the population of contracting illness. The calculated notification rate per 100,000 residents in
a local government varies from approximately 50 to 250 across the Perth metropolitan area
as shown in a compilation of data from the study in Table A2.7 of Appendix 2.
Figure 3 shows the notification frequency for local governments in the Perth metropolitan
area as rates per 100,000 of population (in groups of 25 per 100,000), based on data shown in
Table A2.7 of the appendix. This shows that the majority of the 29 local governments had
notification rates between 100 – 150 per 100,000 and the median being in the range 100 –
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125 per 100,000.

The five local governments’ areas in this study had notification rates of

100 – 125 per 100,000 and are therefore consistent with what occurred with the majority of
other local governments.
The data in Table A2.7 also shows that the geographical size and population differ
considerably between local authorities, with four local governments using the existing process
receiving the 55% of notifications. The five local governments participating in this study
received 22% of all notifications for this group of enteric diseases and nearly 80% of
notifications were issued to 10 of 24 local governments using the existing process.

Notifications per 100,000 population
frequency of number of local governments
Num ber of local governm ents
12
10
8
6
4
2
0
0

50

100

150

200

250

Notification rate per 100K

Figure 3. Frequency of notification rates for local governments in the Perth
metropolitan area. Notification rates are shown in groups of 25 notifications per
100,000 population.

(b) Return of questionnaires from trial group
During the period October 1999 to 30 March 2001 there were 565 questionnaires issued in
the trial area, of which 278 (49.2%) were returned. It was noted that the returned proportion
for all disease groups was better in both summer periods than during the winter period, with
the return proportion for all questionnaires in the first and second summer period being
53.2% and 50.3% compared with 44% during winter 2000. The data in Table 7 shows that
during the summer of 1999/2000 the percentage of returned questionnaires by disease group
was 51.8% of campylobacterosis notifications, 63.9% giardiasis notifications and 47.6%
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salmonellosis notifications. During the winter season of 2000 there were 48.4% of
campylobacterosis notifications 38.5% of giardiasis notifications and 31.3% of salmonellosis
notifications returned questionnaires. During the summer of 2000/2001 there were 49.3%
campylobacterosis notifications, 57.1% of giardiasis notifications and 50% of salmonellosis
notifications returned questionnaires.
Table 7.
Number and percentage of reports returned for trial groups by disease and season.
Summer
Winter
Summer
01/10/99 to
01/04/00 to
01/10/00 to
30/03/00
30/09/00
30/03/01
Total
campylobacterosis
issued
returned
% returned

110
57
51.8%

124
60
48.4%

134
66
49.3%

368
183
49.7%

36
23
63.9%

26
10
38.5%

21
12
57.1%

83
45
54.2%

issued
returned
% returned

42
20
47.6%

32
10
31.3%

40
20
50.0%

114
50
43.9%

issued
returned
% returned

188
100
53.2%

182
80
44.0%

195
98
50.3%

565
278
49.2%

giardiasis
issued
returned
% returned
salmonellosis

Total

Table 8.
Percentage of reports issued in each area returned from trial process by season.
Summer
Winter
Summer
Total period
01/10/99 to
01/04/00 to
01/10/00 to
01/10/99 to
Local Authority
30/03/00
30/09/00
30/03/01
30/03/01
Canning

51.2%

52.5%

54.3%

52.7%

Cockburn

47.1%

37.5%

47.4%

44.2%

Fremantle

25.0%

33.3%

29.4%

30.2%

Gosnells

57.5%

37.1%

56.5%

51.2%

Melville

58.7%

49.1%

50.0%

53.0%

Total returned

53.2%

44.0%

50.3%

49.2%
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The returned proportion from patients by local government participating in the trial is shown
in Table 8. The highest level of returns from patients is in Canning returning 50% or more
of the questionnaires issued in Canning in all seasonal periods compared with patients in
Fremantle that consistently showed the lowest response rate with 33% or less of issued
questionnaires were returned. The return rate from patients in Melville, Cockburn and
Gosnells showed levels close to 50% of the questionnaires issued in each area during summer
but returns from Cockburn and Gosnells dropped to 37% during the winter period.
This suggests that not only is there a difference in the number of notifications between
summer and winter, but there is also a difference in the response level from patients during
summer and winter.
(c) Return of reports from local governments using the existing process
During the period October 1999 to 30 March 2001 there were 1909 notifications of the
campylobacterosis, giardiasis and salmonellosis for patients not classified as urgent to the 24
local governments not involved in the trial of the questionnaire. Of these, 1110 (62.2% of
the total issued) were for campylobacterosis, 352 (19.7% of the total issued) were for
giardiasis and 447 (25.1% of the total issued) were for salmonellosis.
In this group and during this period local governments returned 760 (39.8% of total issued)
reports. When considering the returned proportion of reports by disease group, 456 of 1110
(41.1%) of campylobacterosis issued were returned, 177 of 352 (50.3%) of giardiasis issued
were returned and 187 of 447 (41.8%) of salmonellosis issued were returned, as shown in
Table 9. There was some variability in the return rate between local governments, although it
appears to be consistent with the variability in the number of notifications issued (see
Appendix 2, Table A2.2).
Table 9.
Number and percentage of reports returned for 24 local governments using the
existing process by disease in the period 01/10/99 to 30/03/01
Issued
Returned
% returned
campylobacterosis

1110

456

41.1%

giardiasis

352

117

33.2%

salmonellosis

447

187

41.8%

Total

1909

760

39.8%

Chapter 4

- 42 -

The four local governments with the greatest proportion of issued notifications returned 410
of 1053 (38.9%) notifications, the six local authorities with the next most numerous
notifications returned 177 of 454 (39%) issued, the six local authorities with the next most
numerous notifications returned 126 of 256 (49.2%) issued notifications, while the eight local
authorities with the least numerous notifications returned 47 of 146 (32.2%) issued
notifications. This shows that ten local governments received nearly 80% of the notifications
and provided more than 75% of returned reports.
Comparison of data from patient follow-up
(a) Comparison of the proportion of returned reports for local trial process with return proportions from the
local governments under trial in previous 18 month period:
The proportion of returned questionnaires from patients during the trial comparison with the
proportion of returned EDIR reports by EHOs from the same five local governments in the
previous summer-winter-summer 18 months was undertaken to assess if there was a
significant difference. It was an assumption that the major difference between the periods
was due to the EHOs and the factors that may determine their success in conducting the
interview and returning the report. The data on the returned proportion of the EDIR
reports from the five local government areas in the trial is given in Table 6 and data on the
proportion of questionnaires returned by patients in the trial process is given in Table 7.
The proportions in the two samples are p1 = 0.49 for the overall return rate during the trial
and p2 = 0.41 for the return rate in the prior 18-month period. The number of issued
questionnaires during the trial is n1 = 565 and the number of notifications in the prior 18month period is n2 = 466, giving the test statistic of

t = 2.51

Since the value of 2.51 is greater than the critical value of 1.65 at the level of significance of
0.05, there was a significant difference. The proportion of returned questionnaires for the
trial process was therefore significantly better than proportion of reports returned by EHOs
from the same local government areas in the prior 18-month seasonal period.
(b) Analysis of the return rates of trial process with other local governments using existing processes
There were 565 questionnaires issued to patients within the five local government areas of
this trial, of which 278 (49.2%) were returned. During the same period there were 1909
notifications issued to the 24 local governments using the existing process for patient followChapter 4
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up of which 760 (39.8%) were returned. The overall rate of return for the patient mailed
questionnaires is nearly 10% better than that of reports from patient interviews by EHOs at
local government in the same time period.

Using hypothesis testing to compare the

difference between the proportion of patient questionnaires and the proportion of EDIR
forms that are returned, the proportions in the two samples are p1 = 0.49 and p2 = 0.39
while the number of issued questionnaires / notifications are n1 = 565 and n2 = 1909. This
gives a test statistic of Z = 3.977.
Since the value of 3.977 was greater than the critical value of 1.946 at the level or significance
of 0.05 and the p-value was less than 0.001, the proportion of returned questionnaires in the
trial process was significantly better than proportion of reports returned using the existing
process from other local governments during the same period.
Usability and timeliness of returned questionnaires / report
(a) Usability and timeliness of returned questionnaires in the trial process
Table 10 shows the number of questionnaires returned during the period of the trial October
1999 to 30 March 2001 that contained usable information and the time taken from the date
of issue for the report to be returned. Returned questionnaires that provided no information
additional to that provided in the original notification were termed “not usable” and all
others were deemed to be “usable reports”.
Table 10.
Usefulness of questionnaires returned by the trial process.
Returned reports

Not
Returned

Not usable

Usable report

Total

88

1

99

188

46.8 %

0.5 %

52.6 %

115

5

75

59.0 %

2.5 %

38.4 %

84

6

92

46.1 %

3.3 %

50.5 %

287

12

266

50.8 %

2.1 %

47.1 %

Seasonal period
01/10/99 to 30/03/00
% for period
01/04/00 to 30/09/00
% for period
01/10/00 to 30/03/01
% for period
Total
%
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Of the 565 questionnaires issued 266 (47.1%) were returned that contained information that
was additional to that originally provided in the notification and was relevant to identifying
the likely cause of illness (usable data) while 12 of 565 (2.1%) questionnaires returned
contained no additional information.
In examining the timeliness of returned usable questionnaires, 209 of 565 (37%)
questionnaires were returned in 14 days or less from the date of issue, 26 (4.6%)
questionnaires were returned between 15 and 21 days while 31 (5.5%) questionnaires took 22
days or more, as shown in Table 11.
Table 11.
Timeliness of usable questionnaires returned for the trial process calculated from the date
of issue.
Time from date of issue for usable

Not
report to be returned (days)
returned or 14 or less ≥15 to ≤21 22 or
unusable
more

Seasonal period
01/10/99 to 30/03/00
% for period
01/04/00 to 30/09/00
% for period
01/10/00 to 30/03/01
% for period
Total
%

89

78

10

11

47.3%

41.5%

5.3%

5.9%

120

57

9

9

61.5%

29.2%

4.6%

4.6%

90

74

7

11

49.5%

40.7%

3.8%

6.0%

299

209

26

31

52.9%

37.0%

4.6%

5.5%

Total
188

195

182

565

Tables 10 and 11 also show the usability and timeliness of returned questionnaires by season
and the percentage based on the number of questionnaires returned during the season. This
showed that the two summer periods had similar percentages for each parameter, while the
winter season showed consistently lower response rates.
(b) Usability and timeliness of returned questionnaires in the existing process
During the period of the trial October 1999 to 30 March 2001 there were 1909 notifications
to the 24 local governments using the existing process, which returned 445 (23.3%) reports
with relevant usable information while 315 (16.5%) returned reports contained no additional
information, as shown in Table 12.
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reports, 170 of 1909 (8.9%) issued notifications were returned in 14 days or less from the
date of issue, 106 of 1909 (9.6%) issued notifications were returned between 15 and 21 days
while 169 of 1909 (8.9%) issued notifications took 22 days or more, as shown in Table 13.
Table 12.
Usefulness of returned EDIR data by existing process.

Reports
% of issue

Returned reports

Not
Returned

Not usable

Usable report

Total

1149

315

445

1909

60.2 %

16.5 %

23.3 %

100%

Table 13.
Timeliness of usable questionnaires returned for the trial process calculated from the date
of issue.
Time from date of issue for usable

Not
report to be returned (days)
returned or 14 or less ≥15 to ≤21 22 or
unusable
more

Total period
Notifications
%

1464

170

106

169

76.7%

8.9%

5.6%

8.9%

Total
1909

Pie charts showing the relative proportion of reports returned and the time period in which
useful reports/questionnaires were returned is shown in Figure 4.
Figure 4. Proportion of reports/questionnaires returned showing those that are useful and
their timeliness for trial and control groups.
Returned & useful report by
Existing process
Not
Useful

Useful

over 14
days

Returned & useful report by
Trial process
Not
Useful

over 14
days
Useful

No
return

No
return
Within
14 days
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Using hypothesis testing to compare the difference between the proportion of usable reports
returned within 14 days from the date of issue for trial process and the existing process, the
proportions in the two samples are p1 = 0.37 and p2 = 0.09 while the number of issued
questionnaires / notifications are n1 = 565 and n2 = 1909. The test statistic is Z = 11.864.
Since the value of 11.864 was greater than the critical value of 1.946 at the level of
significance of 0.05 and the p-value was less than 0.001, the proportion of usable
questionnaires returned within 14 days of issue trial was significantly better in process than
the existing process.
(e) Time from date of onset for doctor/laboratory to issue notification
One of the more common complaints by EHOs undertaking patient follow-up is that there
is a long delay between the onset of illness and the date that they are notified. This delay
makes follow-up difficult in contacting patients and for patients to remember the
circumstances and foods that they consumed. The Department of Health protocol for the
follow-up of sporadic enteric illnesses states that follow-up of such cases should only be
undertaken if the time between date of onset and the date that local government is advised is
less than 20 days. Table 14 shows the number of days between the onset of symptoms
reported by the patient and the date of notification sent to the Department of Health.
Table 14.
Time between date-of-onset and issuing a notification or questionnaire.
Time between date-of-onset of symptoms and
DOH issuing notification or questionnaire (days)
>14
Unknown
≤7
> 7 to ≤14

Total
Issued

Trial Group
01/10/99 to 30/03/01
% of notification

144

211

191

19

25.4%

37.3%

33.8%

3.4%

522

789

521

77

27.3%

41.3%

27.3%

4.0%

565

Control Group
01/10/99 to 30/03/01
% of notification
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This shows that in the trial group 25.4% of questionnaires were issued within seven days of
onset of symptoms compared with 27.3% of notifications issued to the control group, while
62.5% of questionnaires were issued within 14 days in the trial group compared with 68.6%
of notifications issued to the control group. Both the trial group and non-trial group showed
similar percentages of reports in which the onset date was not indicated, approximately 4%
of notifications.
Using hypothesis testing to compare the difference between the proportion of questionnaires
posted to patients and the proportion of notifications issued to local governments within 14
days of onset of illness, the proportions in the two samples are p1 = 0.627 and p2 = 0.686
and the number of issued are n1 = 565 and n2 = 1909. The test statistic is t = -2.500
Since the value of 2.500 is greater than the critical value of 1.964 at the level or significance of
0.05 and the p-value 0.012, there is a significant difference with more reports issued to local
government within 14 days than questionnaires were posted to patients.
(f) Time from date of onset for return of questionnaire/report.
The data presented in Table 14 shows the responsiveness of the doctor and the Department
of Health to initiate follow-up procedures, while data in Tables 11 and 13 shows the
responsiveness in returning questionnaires or reports based on the date the notice was issued
by the Department of Health. Data in Table 15 show the time taken between the onset of
symptoms and the report or questionnaire being returned to the Department of Health.
Table 15.
Time between date-of-onset and returning notification or questionnaire.
Time between date-of-onset of symptoms
and returning notification or questionnaire to
DOH (days)
Not
>31
Unknown Total
≤21
>21 to ≤31
returned
Issued
Trial Group
01/10/99 to 30/03/01
% of issue

284

71

90

97

23

50.3%

12.5%

15.8%

17.1%

4.0%

1149

158

182

395

25

60.2%

8.3%

9.5%

20.7%

1.3%

565

Control Group
01/10/99 to 30/03/01
% of issue
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It is important to note that while the number of days for the return time for reports shown in
Table 11 and Table 13 is up to 21 days, the time period shown in Table 15 ranges up to 31
days because of the additional delay between the onset of symptoms and the doctor
providing notification.
Data presented in Table 15 shows that in the trial process 71 (12.5%) issued questionnaires
were returned within 21 days of the onset of symptoms and 161 (28.3%) issued
questionnaires were returned within 31 days of the onset of symptoms. Comparing this with
the reports returned in the control group using the existing process, 158 (8.3%) of
notifications issued to local government were returned within 21 days of the onset of
symptoms and 340 (17.8%) of issued questionnaires were returned within 31 days of the
onset of symptoms. In both groups there is a small proportion of notifications for which the
date of onset is not known.
Overall the trial group showed that a slightly lower percentage of notifications were issued by
the Department of Health within 14 days of onset of symptoms, but a greater proportion of
questionnaires were returned within 31 days compared to the control group. While these
figures do not take into account the proportion of questionnaires and reports returned
contained useful information, data from Tables 11 and 13 demonstrate that the trial group
had a greater proportion of useful returned reports compared to the control group.
(g) Analysis of return of patient information that is useful and timely
From Table 11 it can be seen that in the trial process 209 (37%) of patient questionnaires
were returned with useful information in 14 days or less from the date of issue, 26 (4.6%)
were returned between 15 and 21 days while 31 (5.5%) took 22 days or more to be returned.
In comparison, Tables 13 shows that under the existing process the 24 local governments
returned 170 (8.9 %) useful reports in 14 days or less from the date of issue, 106 (5.6%) were
returned between 15 and 21 days while 169 (8.9%) took 22 days or more.
Using hypothesis testing to compare the difference between the proportion of patient postal
questionnaires and the proportion of EDIR forms returned that are useful and returned
within 14 days, the proportions in the two samples are p1 = 0.37 and p2 = 0.089 while the
number of returned questionnaires / reports are n1 = 565 and n2 = 1909. The test statistic

t = 11.907
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Since the value of 11.907 is greater than the critical value of 1.964 at the level or significance
of 0.05 and the p-value is less than 0.001, it is evident there is a significant difference and the
proportion of useful questionnaires returned within 14 days in the trial process is significantly
greater than the existing process.
(g) Data related to cause of illness in patients
An objective in obtaining information from patients is that foods consumed and food
premises visited prior to the onset of illness are identified in the event that these may be
related to their illness. A detailed evaluation of information reported by patients and the
investigation response was outside the scope of this thesis, but an analysis of comments from
patients showing patients are providing information that may prove useful in further
investigations is provided in Table 16.

Table 16 shows a summary of the number of

premises implicated by patients, grouped based on the premises function.
Table 16.
Premises identified by patients in association with illness by trial and non-trial groups.
Trial Group of 5 local
Non-trial group of 24 local
governments
governments
Campylo- Giardiasi Salmonell Campylo- Giardiasis Salmonell
Premises description bacteriosis
s
osis
bacteriosis
osis
Take-away

27

8

7

29

0

10

Home/Private party

25

0

2

4

0

1

Restaurant

8

5

4

21

1

5

Childcare/Daycare

5

3

1

0

2

0

Canteen (work / school)

4

0

1

4

0

0

Airline

3

1

1

0

0

0

Retail outlet

1

0

0

2

0

0

73

17

16

60

1

16

Total

While Table 16 identifies the premises potentially associated with illness, it is also likely to
reflect normal dietary consumption patterns of the population. The data is presented only
for the purpose of demonstrating that the patient questionnaires and the EHO report
provide information that may be relevant for further investigation.
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Survey of local government EHOs
There were 72 survey questionnaires issued to EHOs in the 24 local governments using the
existing process of patient follow-up and two survey questionnaires issued to each of the five
local governments in which the trial had been conducted. There was no attempt to qualify
the respondent on the basis of their years of experience in performing the task, their ability or
their knowledge of the process of investigating food borne disease outbreaks, only that the
officer who completed the survey should be responsible for undertaking patient
investigations. However, it is important to consider that the distribution of notifications
across local governments is uneven and 6 of 24 local governments received about 8% (153)
notifications during the 18-month period of the trial, equivalent to less than 2 notifications
per week.

Therefore, it is expected that some EHOs have less experience with the

investigation process than others.
There were 48 responses from 23 local governments using the existing process and 9
responses from the five local governments in the trial group. Table 17 shows responses to
questions regarding the use of the EDIR form and Table 18 shows responses to questions on
the investigation process.
Table 17.
Results of survey of EHOs for questions about their use of the EDIR form and separated on
the basis of whether the local government was involved in the trial or existing process.
LGs using existing process LGs using trial process
Questions
Yes No No response Yes No No response
1 Do you have access to the EDIR 48
0
9
0
form?
2 Do you use the EDIR form?
47
1
9
0
3 Do you feel the form is too long?

22

24

4 Do you use an in-house form?

1

47

5 Do you feel the form is too
complicated to fill in?
6 Is it practical to ask all of the questions
on the EDIR in each circumstance?
7 Is the follow-up and investigation of
enteric disease useful in identifying
likely sources of illness in the
community?
8 Is the EDIR form useful in targeting
likely sources of infection?
9 Is a copy of the EDIR report sent to
HDWA after interviewing the patient?

13

32

2

46

35

10

35

9

47

1
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5

4

0

9

4

5

2

7

3

1

8

4

8

1

9

0

3
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The results of the EHOs responses were differentiated on the basis of whether they were in
one of the five local governments in which the trial was conducted or in one of the 24 other
local governments in which the existing process of EHO contact and interview was used.
Some councils submitted more than one response where there were several officers
undertaking routine investigation and follow-up of patients.
Table 18 shows the responses to the EHO survey. This demonstrates that all EHOs have
access to the EDIR and the overwhelming majority of local governments use the EDIR
form. The majority of EHOs in local governments using both the trial and existing process
considered the EDIR form useful in targeting questions about the likely sources of infection
and that EHOs claim that all EDIR reports that result from investigations are returned to the
Department of Health. Given that the Department received reports for less than 40% of
notifications this would suggest that there is no patient follow-up of nearly 60% of
notifications.
Table 18.
Results of survey of EHOs for questions about the investigation process and separated on
the basis of whether the local government was involved in the trial or existing process.
Questions
Existing process
41

Trial process
9

36

4

c. Mail

7

0

a. 1 or 2 tries

15

3

b. 3 to 5 tries

33

6

c. over 5 tries

0

0

29

8

10

1

2

0

13

0

30

6

19

3

a. EHO

38

8

b. Senior EHO

3

1

c. Principal EHO

2

0

d. Other

0

0

By which process is the
a. In person
10 patient interview conducted?
b. Phone
How many attempts do you
11 try to make contact?

Over how many days do you a. Up to 7 days
12 try to make contact?
b. Up to 14 days
c. 15 days or more
Are there any reasons that
a. Job constraints
13 you can identify for the form
b. Patient unavailable
not being completed?
c. Other
Who reviews the results of
14 the report?
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Responses in Table 18 also show that EHOs have difficulty in contacting patients and
undertaking an interview. Comments provided by EHOs were that delays in obtaining
notification make it difficult for EHOs to contact the patient. One reason for this may be
that the patient has recovered and returned to work.
Approximately three quarters of EHOs that used the existing process responded that the
follow-up of sporadic cases is useful in identifying sources of illness in the community, but
one quarter of EHOs make no more than two attempts to contact the patient and three
quarters of EHOs do not attempt to contact the patient after 7 days from notification.
Difficulty in contacting patients was reported as the most significant impediment to
obtaining a response to the investigation. However, a comment that was often made by
EHOs as to the reasons why the EDIR form was not completed was the delay between the
date of onset of illness and the date on which local government receives the notification.
The Department of Health protocol for the follow-up of sporadic cases states follow-up is
not required where the time from onset of symptoms exceeds 21 days.
In assessing the evidence available to support this concern it was found that approximately
27% of notifications were issued within seven days of the onset of symptoms and 69% of
notifications were issued within 14 days of onset of symptoms. As such it is apparent that
this concern may be supported as approximately 30% of routine sporadic notifications are
issued after 14 days from the date of onset.
While the EDIR was developed as a guide and that not all questions may be relevant, some
respondents considered that it was impractical to ask all questions and that the form was too
complicated to fill in.
Estimates of cost for patient follow-up
It was not feasible to obtain accurate costings from each of the 29 local governments and it
was therefore decided to obtain an indicative estimate of costs. It is recognised that in
general the local governments that have a larger population have more notifications than the
smaller local governments and in addition, geographically larger local governments have
higher costs for follow-up of cases due to increased travel of EHO time required to reach
patients for personal interviews. A ranking score was determined for each local government
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by multiplying the geographical area by the population and taking the square root. For the
purpose of this costing exercise, a small local government had a score of less than 1000, a
medium local government had a score from 1000 to 4000 and a large local government had a
score greater than 4000. Table A2.7 in Appendix 2 shows that based on this classification
there are 14 small local governments, 8 medium local governments and 7 large local
governments.
Costing estimates were provided by six councils selected on the basis that they were
indicative of costs that might be incurred for small, medium or large government areas. The
estimates were based on criteria involving costs in officers time, vehicle expenses and
administrative costs.

Cottesloe and Subiaco were selected as small local governments,

Melville and Kwinana were considered medium while Stirling and Rockingham were
considered large. Cost and time estimates were obtained from each of the local governments
and are shown in Table 19.
Table 19
Estimate of cost to local government for EHO investigation of notifiable enteric diseases.
Cost per patient
follow-up

EHO Cost
@ $30/hr

Small
Cottesloe Subiaco

Medium
Melville Kwinana

Large
Stirling Rockingham

$ 37.5

$ 42.5

$ 45

$ 60

$ 45

$ 60

Vehicle

$3

$3

$5

$7

$ 10

$ 10

Administration

$2

$2

$2

$2

$2

$2

$ 42.5

$ 47.5

$ 52

$ 69

$ 57

$ 72

Total Cost

Even in these estimates there is variability in costs. For the purpose of the costing exercise,
using the data provided by the six local governments in Table 19 as a guide, a conservative
approximation to give an indicative unit cost was set at $40 per case for a small local
government, $50 per case for a medium local government and $60 per case for a large local
government.
An estimate of the number of cases per year is made for each local government based on the
notifications received during the period of the study which is multiplied by the cost estimate
for the local government based on its size, to give an estimate of cost for the investigation of
notifiable diseases across the metropolitan area. This estimates the total cost for investigating
all notifications in all 29 Perth metropolitan local governments is $85,827 per year.
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In comparison, the cost to the Department of Health consists of costs in preparing and
issuing the letters to patients, the printing and postage for reply-paid mail and an initial
evaluation by an EHO on receipt of the returned questionnaire as shown in Table 20.
Table 20
Estimate of cost to Department of Health for questionnaire to patients.
Function
Printing, paper & envelopes
Postage to patient

Estimated cost per patient
$ 0.15
$ 0.50

Reply-paid postage

$ 0.35

Read returned questionnaire
Total Cost

$ 2.00
$ 3.00

This provides an estimated cost of $3.00 per questionnaire issued and returned while it costs
$2.65 for questionnaires issued but not returned. Using the yearly average for the number of
notifications issued during the study of 1650, the cost to the Department of Health would be
as high as $4,950 if all questionnaires were returned and $4,661 if half the issued
questionnaires were returned, being the returned proportion observed in this study.
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Chapter 5

DISCUSSION
Reviews of the disease surveillance infrastructure conducted by WHO show that in most
countries the surveillance of enteric diseases is limited to passive systems compiling statistical
data based on doctors notifications and is often weak or non-existent (Mortarjemi &
Kaferstein 1997). It is noted in the NCDSS that one of the most important sources of
contaminated food to identify is commercially manufactured food that is widely distributed,
either nationally and/or internationally (NCDSS 2000). This is of particular concern as
Australia imports a considerable portion of its processed and manufactured food from
developing countries in South-East Asia due to the cheap cost of the product. In particular
the standards of personal and environmental hygiene are lower, with the risk that poor
manufacturing and processing will result in the imported food causing illness in Australia.
The adverse media reporting of food poisoning outbreaks and recalls of contaminated food
have the potential to cause local consumers to lose confidence in the safety of the food
supply and damage Australia’s reputation for exporting safe foods. The distribution of food
has the potential to lead to national and international food poisoning outbreaks as
contaminated food crosses national boarders, affecting far more people than a single food
premises that only sells locally (NCDSS 2000). There are a number of notable examples of
such outbreaks in Australia over the past decade: Garibaldi mettwurst contaminated with
enterohaemorrhagic E.coli; Kraft peanut butter contaminated with Salmonella Mbandaka; New
South Wales Wallis Lake oysters contaminated with hepatitis A virus and Nippy’s
unpasteurised orange juice contaminated with salmonella affected hundreds of people across
Australia (ANZFA 1999).
There have been many other instances in which manufactured food is nationally or
internationally distributed and has been the cause of food poisoning. In these instances it
also resulted in the recall of the foods in Australia and attracted a lot of publicity from
extensive media interest and news reports. The media attention that these cases attract
reinforce the publics’ belief that contaminated manufactured foods, restaurants and takeaway shops are the main cause of food poisoning rather than contamination and poor
preparation and cooking of foods in the home.
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Monitoring the number of notifications of salmonellosis and campylobacteriosis can lead to
the early detection of an outbreak due to a contamination event, such as poorly cooked food
at a restaurant, or a contaminated mass distributed food. This requires cases of food
poisoning that have been acquired overseas are exclude from data that are used in the
analysis of data trends using the number of weekly notifications.
One of the major limitations to identifying changes in incidence of endemic disease levels in
the community is that only a small proportion of all people who have symptoms of
gastroenteritis are notified to the Department of Health with a confirmed enteric disease.
One reason for this may be that the symptoms may be mild, they may recover quickly and
that the affected person does not feel the need to see a doctor (Mead et al. 1999). There is
also the possibility that the doctor may diagnose “food poisoning” based on symptoms alone
and that no pathology sample is submitted for confirmation. The Western Australian system
of notification requiring laboratory confirmation means there will be no notification if a
faecal sample is not provided. Also, foodborne diseases may be misdiagnosed and mistreated
because the symptoms of foodborne illness can range from mild discomfort to acute
abdominal pain similar to appendicitis (Benenson, 1995). International studies estimate that
less than 10% of all gastrointestinal illness that may be presumed to be due to food or water
borne illness results in notification (Motarjemi & Kaferstein 1997, Ashbolt et al. 2002.
ANZFA 1999). The under reporting of gastrointestinal illness creates problems for effective
disease surveillance and places a greater reliance on obtaining timely and complete data from
the cases that are notified.
The notification system in Western Australia is based on the confirmed laboratory
identification of a specific disease rather than a general notice for “gastroenteritis”, although
surveillance systems based on hospital reports of patient symptoms have been developed as
an additional surveillance measure in response to the threat of bioterrorism. All notifications
of sporadic cases are based on laboratory confirmed identification of a notifiable pathogen in
a faecal sample, as distinct to the investigation of a food poisoning outbreak which is often
epidemiologically based. Therefore this process has an inherent delay between the date of
onset of illness and the notification, one element of the delay is the time taken by the patient
to go to the doctor, another element is the time taken for the laboratory to culture and
identify the pathogen. While the treatment of gastroenteritis may be similar for most causes,
gastroenteritis cannot be presumed to be due to food poisoning without some evidence as
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there are many causes of gastrointestinal upset such as allergies, chemical irritation, excessive
alcohol consumption, gastrointestinal viruses and parasites as well as food poisoning bacteria.
Even when patients have attended their doctor and laboratory analysis has confirmed the
presence of an enteric pathogen, the investigation of the possible source of infection is
difficult because of the lapse of time and individual variability in the onset of symptoms. The
accuracy of the dietary history is dependant on the reliability of the patients memory which
may have been affected by many factors, not least of which is the time elapsed between the
“food poisoning” event and the being asked to recall the information. The incubation period
for campylobacteriosis is 1 – 10 days with a median of 2 – 5 days, for giardiasis it is 3 – 25
days with a median of 7 – 10 days while for salmonellosis it is 6 to 72 hours with a median of
12 – 36 hours (Benenson 1995).
It was the objective of this study to determine if enhanced surveillance using the trial process,
based on the collection of information from patients with three enteric illnesses
(campylobacterosis, giardiasis and salmonellosis), was an efficient and effective alternative to
the existing process.

The rationale behind the trial process was that by posting

questionnaires directly to patients and having patients return the questionnaires to the
Department of Health it would reduce the workload on local government EHOs while
providing at least the same information in the same time period to the Department of
Health.

The three diseases were chosen because historical data demonstrated that

campylobacterosis, giardiasis and salmonellosis comprised the vast majority of notifications
of sporadic enteric illness.

However, it was considered important to continue local

government EHO investigations of cases of amoebiasis, paratyphoid, shigellosis, Vibrio
parahaemolyticus and yersiniosis because the infections were unusual and the possible
mechanisms for infection varied and including non-food sources. This does not easily permit
a simple questionnaire to be developed and lacks the ability to undertake probing questions
of the patient. The Department of Health would continue to directly investigate cases of
cholera, typhoid, hepatitis A and listeriosis as diseases of serious public health concern.
The improved response to postal questionnaires has been shown to be improved through a
number of strategies (Edwards et al. 2002) such as the use of a short questionnaire design,
inclusion of a stamped and self-addressed return envelope, the origin of the questionnaire is
from a credible source, inclusion of an explanatory covering letter and explanation that there
is some benefit (in this case, the potential that the patient can contribute to a ‘greater good’).
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Western Australian Department of Health data showed that in the period October 1995
(Summer 1996) to September 2000 (Winter 2000), there were an average of 1,579
notifications per year that were non-outbreak affecting patients over 5 years of age, of which
campylobacterosis is most commonly reported with giardiasis second and salmonellosis third.
Campylobacterosis, giardiasis and salmonellosis comprised 93% of 9,030 notified enteric
diseases in the Perth metropolitan area, of which 6,316 (70%) were patients not identified as
part of an outbreak and were over five years of age, as shown in Table 1.
In evaluating the performance of the trial process against historical data it was considered
important to establish if a seasonal pattern existed in the occurrence of these diseases, as it
had

been

reported

by

the

National

Notifiable

Diseases

Surveillance

System

campylobacteriosis and salmonellosis were most frequent during spring and summer (Lin et
al. 2002). It should be noted that giardiasis is not a nationally reported disease and no data
was available on seasonal trends on a national basis. Also, these assessments were made on
total data and did not exclude known outbreaks from the dataset. Therefore it was uncertain
if such a seasonal difference would be evident when assessing the subset of cases that
classified non-urgent and not part of an outbreak.
An assessment of data from the Department of Health in Tables 2, 3 and 4 demonstrated
that the prevalence of sporadic non-outbreak cases of campylobacteriosis, giardiasis and
salmonellosis in the Perth metropolitan area showed significant seasonal differences, having
higher notification rates for all in summer than winter. This is significant, as many of the
cases of campylobacterosis and salmonellosis are more commonly associated with food than
from other sources. Similarly, giardiasis has also been associated with foodborne illness and
is commonly associated with contaminated water sources, such as untreated drinking water
and water bodies such as streams, lakes and swimming pools. This is also important because
if there were seasonal differences the comparison of the trial process with historical data
should take account of seasonal differences and ensure comparable periods were used for
analysis.
One reason for this seasonal trend may be that food poisoning outbreaks have occurred
more often during warmer summer months when people are more active and likely to be
going out than during winter months. Recognising that there is a seasonal difference in the
number of notifications for campylobacteriosis, giardiasis and salmonellosis is important
when considering the factors likely to account for illness. Foremost is the influence of
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ambient temperature, which is more likely to result in the rapid growth of bacteria in highrisk foods left out of refrigeration during summer than in winter. Furthermore, summer
months are also associated with a variety of high-risk activities such as outdoor barbecues
and community fairs where food is prepared under conditions of poor temperature control
and poor hygienic conditions, or swimming in natural water bodies where the water levels are
low and water temperature is elevated, may be additional contributing factors.
The types of foods typically consumed during summer also varies from that during winter,
with cold meat platters and salads tend to be more common during summer and hot cooked
meals more common in winter. Cold meats can consist of a variety of high-risk foods such
as cold day-old cooked chicken, uncooked comminuted fermented meats, cold hams and
processed meat products such as paté. If left out of refrigeration, the warm ambient
temperatures during summer promotes the rapid growth of bacteria in such foods.
Furthermore, summer meals are much more likely to include salads and with components
such as alfalfa and bean sprouts containing high levels of bacteria there is an elevated risk of
food poisoning (WAFMP 2001).
A concern with the notification system is its specificity and sensitivity in detecting related
cases and the potential of an outbreak as the majority of the cases that are notified are
apparently isolated instances of infection. While food may be a vector in the transmission of
these diseases, the cause of contamination can include lack of effective cooking and crosscontamination of eating utensils and food preparation surfaces. However, alternative vectors
include contaminated drinking water, swimming water (Stuart et al. 2003) and person-toperson spread of faecal material and bacteria from raw meats through lack of handwashing
(Curtis & Cairncross 2003).
The Department of Health protocol for the follow-up of sporadic enteric illnesses states that
where the time between the date of onset of illness and notification to local government
exceeds 21 days, follow-up is at the discretion of local government. The study demonstrated
that for patients in the 24 local governments using the existing process approximately one
third of the notifications were issued within 14 days after the date of onset, as shown in
Table 14. It is unlikely that a patient will be able to accurately recall a dietary history prior to
the onset of their illness if questioned about it more than 14 days after the event. It is
therefore important to recognise that the accuracy of the data should be considered as
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indicative and that the data were not designed to demonstrate causality, but it may indicate a
need for further investigation.
Effective investigation and data analysis depends on obtaining a detailed history of the key
events and contacts with potential sources of infection for at least ten days prior to the onset
of symptoms, such as contact with animals or contact with other people who had
gastroenteritis, swimming and outdoor activities or attending a restaurant. However, the
dietary history was limited to four days prior to the onset of symptoms. This was due to the
recognised delay in notification and the difficulty patients have in recalling their dietary
history two weeks or more after the event, particularly as there is a tendency by the public to
attribute illness to the last food consumed immediately prior to the onset of symptoms.
Corroborating evidence of a potential food poisoning is often impossible in cases of sporadic
infection as the alleged food is no longer available with many of the implicated sources of
contaminated food being food prepared in the home, take-away food, restaurants or
canteens.

Identification of a food poisoning outbreak in such cases therefore relies on

identifying other sporadic cases linked to the same food and source.
While under reporting of food borne illness is an inevitable limitation of the notification
system, the lack of completed investigation reports provided by EHOs that identify potential
sources is an inherent problem in the existing process of enhanced disease surveillance. With
an estimated 10% of gastrointestinal illness resulting in notifications of enteric illness, of
which less than 9% were returned within 14 days from the date of issue containing usable
data, the Department of Health has limited data for effective surveillance on which to
identify and implement actions that reduce the impact of illness in the community.
The use of the questionnaire showed a significantly better response in returning
questionnaires to the Department of Health than either the response from the EHOs in the
local governments where the trial was held during the prior summer-winter-summer period
1997 to 1999 or when compared to the 24 other local governments during the trial.
However, the greatest difference was between the proportion of questionnaires and reports
that contained usable information that were returned within 14 days to Department of
Health. In the trial group 37% of 565 of issued questionnaires were returned within 14 days
from the date of issue and contained usable data. In comparison, 8.9% of the 1909
notifications issued to local governments using the existing process were returned within 14
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days from the date of issue and contained usable data. It was also noted that there was
considerable variability between local governments in returning reports, as there is also
considerable variability in the usefulness of the reports. The study does not demonstrate that
the response rate for questionnaires is significantly better than all local governments in all
cases. A number of local governments did return a considerable percentage of their reports
with the Town of Cambridge, City of Stirling and Town of Nedlands having the highest
percentage of returned reports, while 8 local governments returned less than 10% of issued
notifications.
During this period there were 15 patients in the trial group who had dual infections, most
commonly campylobacterosis and salmonellosis and occasionally campylobacterosis and
giardiasis.

In such cases two forms would have been issued and often only one form

returned. It was assumed that where the patient indicated that both infections occurred at
the same time, the information provided on one form was relevant to both infections.
However, as 15 of 2481 notifications are a very small proportion of the dataset this has not
been taken into account when assessing the number of questionnaires returned.
The response from the EHO survey shows that all EHOs have access to the EDIR and the
overwhelming majority of local governments use the EDIR form. The majority of EHOs in
both the local governments using the trial process and the existing process considered the
EDIR form useful (for interviewing officers) in targeting questions about the likely sources
or infection and that EHOs claim that all EDIR forms that result from investigations are
returned to the Department of Health. The concerns raised by EHOs that there is an
excessive delay between the onset of symptoms and the notification, adding to the difficulties
of EHOs in undertaking investigations, were also supported to the extent that one third of
notifications take more than 14 days. Given that the Department received reports for less
than 40% of notifications this would suggest that patient follow-up is unable to be completed
in nearly 60% of notifications.
One of the factors that affect the delay between the date of onset and the date of issue of the
notification is the time patients wait between the first onset of illness and going to see their
doctor. Factors that could influence this delay are the severity and duration of symptoms and
whether the patient is under five years of age or frail and elderly. Such factors have not been
possible to assess in this study. The timeliness of the patient’s doctor in providing the
notification is also an important factor in assessing the capability for intervention strategies to
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be effective as significant delays may make it unrealistic to require a manufacturer to recall a
contaminated food or to implement a detailed investigation of a caterer.
As there is often a delay of 10 days or more between the onset date of symptoms and followup by EHOs, it is rare that there is any left-over food available for analysis to confirm that
the infectious agent was present in the food. This means that a dietary history is useful in
establishing the potential cause of illness, especially if this is to be linked to other causes of
illness. A dietary history needs to provide detailed information about the type of food, if the
food is prepared at home the brand and use-by date, or the name of the retail premises if
purchased. However, the patient’s reported dietary history is only an indication of the foods
consumed and should not be considered to be the definitive cause of illness. It cannot be
assumed that all, or any, of these premises identified were the cause of illness as the data was
not designed to demonstrate causality. Where this data may be useful, when aggregated with
other dietary histories and taking the time period into consideration, is when two or more
dietary histories provide circumstantial information that may influence the further actions of
local government in inspecting food premises.
Follow-up of patient notifications is most often conducted by local government EHOs and
the success of the interview in obtaining reproducible and reliability information from the
patient is dependant on the level of interpersonal skill of the interviewer. Even apparently
straightforward information, such as date of birth, can be inconsistently reported when
obtained by patient interview. Patient information may be influenced by a variety of factors
including the way the question is asked and what the patient understands the interviewer to
mean (Lim & Dobbins 1996). The reliability of the information decreases over time and the
longer it takes before the interview is conducted, the less likely the patient is to remember the
details of what they ate during the four days prior to illness.
The collection of information from patients using the postal questionnaire allows the patient
the opportunity to consider what and where they eat in their own time, without the stress of
having to provide an immediate response to an interviewing officer.

They have the

opportunity to ask other family members and friends to help them recall events.

In

comparison, collecting information using an EHO may be confronting to some people and
the success in obtaining information is also influenced by the interpersonal skills and
interviewing style of the EHO. It is therefore considered that, although the questions posed
on the postal questionnaire and the EDIR form is essentially the same, the methods of
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interviewing are different and introduce factors that have not been evaluated and are outside
the scope of this project. Donovan noted that different methods of interviewing can lead to
significantly different results and that researchers should treat the comparison of such data
with care (Donovan et al. 1997). For this reason, no attempt will be made to compare the
quantity, quality, accuracy or validity of the information collected using the patient
questionnaire against the information reported by the EHO on the EDIR.
In surveying the EHOs about their use of the EDIR and the investigation process, it was
evident that there were difficulties in undertaking and reporting on the investigation. The
question that showed the greatest difference between those using the existing process and
EHOs where the trial process was used was whether the follow-up and investigation of
enteric disease was useful in identifying likely sources of illness in the community. Amongst
those that used the existing process 76% believed it was useful while local governments in
the trial group only 11% believed it was useful. However, the majority of both groups agreed
that the EDIR form was useful for interviewing officers in targeting likely sources of
infection.
It is possible that EHOs may have interpreted this question as the role EHOs have in
conducting the patient follow-up as opposed to the general principle of follow-up. Given
that EHOs in the local governments in the trial group had experienced 18 months of not
conducting follow-up on routine campylobacterosis, giardiasis and salmonellosis patients, the
response may reflect their support for the patient direct-mail questionnaire instead of EHO
follow-up rather than not supporting any patient follow-up as a principle.
The response to the survey questions highlights the difficulty that EHOs have in undertaking
follow-up of some sporadic cases of enteric illness and that there may be a need for
additional training or guidelines to assist EHOs on how to conduct follow-up investigations.
However, an element of bias in the survey may have been introduced of bias depending on
the work practices and priorities demanded by the local government because some councils
submitted more than one response where there were several officers undertaking patient
follow-up.
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Estimate of cost for trial and existing processes
Data were provided from six local governments based on the estimated cost in 1999 for the
follow-up of patients. Six local governments were selected to represent the cost variation
associated with geographic size, population density and anticipated traveling and interviewing
time required. The estimates included vehicle and travel expenses, administration expenses
including phone, postage and data entry, and the costs based on the time spent by the officer.
The time spent by an officer included the time for travel, conducting the patient interview,
preparing and reviewing the report and returning the report to the Department of Health.
The estimates of time spent by an officer are based on the assumption that the EHO is able
to contact the patient and arrange an interview time in the first instance. Should the patient
be difficult to contact and the officer is required to return for a second time to conduct the
interview there is additional cost. This is also based on the assumption that travel can be
accommodated within the day’s activities and does not require a special trip to see the patient.
These estimates are therefore a conservative estimate.
It is also an assumption that the infection rate in the community will remain the same despite
efforts to introduce mandatory food safety systems into the food industry because the
majority of cases of sporadic illness occur in the home. Unless a strategy is implemented to
educate and change community knowledge and food handling practices in the home it is
reasonable to assume the number of cases per 100,000 will remain the same, all other factors
being equal.
For the purpose of the costing exercise, the yearly average observed during the period of the
study of 1,650 cases was used for the costs incurred during the trial and an estimate of the
number of cases that require investigation if the trial process were implemented across all 29
local governments in the Perth metropolitan area. This allows an estimated cost to be
calculated based on the unit cost of the local government and the number of notifications
issued to different sized local governments. Based on these figures, Table A2.7 in appendix
2 gives an estimated cost to investigate non-urgent and non-outbreak campylobacterosis,
giardiasis and salmonellosis in 29 local governments across the Perth metropolitan area of
$86,000 per year.
A simple costing exercise was undertaken using unit costs provided two local governments in
each of three different sized groups. This provided a conservative estimate that the cost for
small local governments was $40 per case, for medium sized local government $50 per case
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and for large local governments it was $60 per case. This estimated the cost as $86,000
across all Perth local governments for investigating of notifications, based on notification
rates observed during the period of this study. In this estimate it is an assumption that all
cases are investigated, but it is apparent from both the response rate to return EDIR forms
and the answers provided in the EHO survey that not all local governments investigate all
cases.

Therefore a more realistic estimate is to assume that only 50% of cases are

investigated which means that a more realistic estimate of actual cost to local government is
$43,000 but at the expense of missing out on collecting half the information.
The cost to the Department of Health in posting the questionnaires and paying for the replypaid returned mail is the cost additional to that which the Department currently pays to
notify local government. Table 20 estimated this to be $3.00 per returned questionnaire and
$2.65 for each questionnaire issued and not returned. This estimate includes the cost of
stationery and envelopes, postage to send questionnaires to patients, reply-paid postage costs
for returned questionnaire and time to make an initial assessment of the returned report. It
does not include the cost for data entry either to generate the questionnaire or to enter the
returned questionnaire as there is no additional cost above that which would be incurred
under the existing system to send notifications to local government and enter returned EDIR
reports.
Using the figure of 1,650 notifications applied to the calculation for local government costs,
the estimate for the Department of Health to apply the trial system to the entire metropolitan
area would be as high as $4,950 if all questionnaires were returned. However, it is also
demonstrated from the study that approximately half of the questionnaires are returned and
therefore the anticipated cost would be $4,661.
There are additional unquantified benefits with potential savings to the Department of
Health if an outbreak is identified and early intervention can limit the further spread of
disease. The costs of investigation of a food poisoning outbreak are considerably higher than
routine investigation, involving the costs of follow-up faecal sampling, inspection of
implicated food premises and testing of foods implicated in the investigation. The cost in
time to conduct a patient interview in an outbreak is considerably higher as it often involves
more detailed questioning and epidemiological analysis. The cost of investigations into food
poisoning from salmonellosis in the United Kingdom in 1993 was equivalent to A$226 per
case at that time (Sockett et al. 1993).
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In the recent report on the costs and benefits of the introduction of the new food safety
standards, the Australia New Zealand Food Authority (ANZFA) estimate that the average
direct cost for enteric illness is $157 per person per day. These are the costs directly
attributable to medical care and treatment. A further $121 per day is then added for loss of
income, or lost productivity to the employer where sick leave is provided. ANZFA therefore
estimates that the direct costs for food poisoning in Australia are on average $315 per person
per day (ANZFA 1999). Using the estimate of $315 per person per day, and assuming that in
most cases it will take 72 hours before the patient has recovered and is fit to return to work, a
small outbreak of 6 people would cost $5,040 which is equivalent to the annual cost of
implementing this trial process across the Perth metropolitan area.
The potential savings in the trial process are both the immediate cost of the investigations
and the potential savings that may be obtained in the early intervention and limitation of a
food poisoning outbreak. The immediate savings to local government are estimated to be
between $43,000 and $86,000 whereas the cost to the Department of Health to implement
this system across the whole metropolitan area is between $4,744 and $4,950.
Furthermore, there is an additional long-term benefit of providing the potential for better
utilization of EHOs limited time either giving greater attention and priority to the few
remaining notifications that require investigation or being available to conduct priority work
of local government.
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Chapter 6

CONCLUSIONS
The Centre for Disease Control in Atlanta defines surveillance as the continuous systematic
collection, collation and analysis of data and the prompt dissemination of the resulting
information to those who are empowered to take appropriate action (CDC 1986).

A

functional surveillance system is essential in providing information for action in managing
priority communicable diseases; it is a crucial instrument for public health decision-making in
all countries (WHO 2000).

While passive surveillance collects information about the

occurrence of enteric disease in the community, it is only through enhanced surveillance of
sporadic cases and the investigation of identified outbreaks that information is obtained
about the causes of food borne illness. Outbreak investigations may identify the cause of a
single incident that affects many people, whereas the investigation of “sporadic” cases
apparently unrelated to others seeks to identify the potential causes affecting individuals and
assess if there are common sources.
This study showed that overall there was a significant improvement in the proportion of
returned questionnaires from patients in the trial process compared with the returned of
EDIR forms from local governments using the existing process. Patients returned 49.2% of
questionnaires compared with 39.8% of EDIR reports returned by local governments.
However, the greatest difference between the trial proportion and the existing process was
the proportion that contained usable information and returned within 14 days to the
Department of Health. In the trial group 37% of 565 issued questionnaires were usable and
returned within 14 days from the date of issue. In comparison, 9% of the 1909 notifications
issued to local governments using the existing process were usable and returned within 14
days from the date of issue.
The information collected through enhanced foodborne disease surveillance programs is
essential for initiating public health interventions. It provides the basis for government
policy, funding of health programs and provides direction for food safety initiatives in
industry. The results of this study show that the trial process is a more effective tool in
gathering surveillance data and improves the capacity for health authorities to respond to the
spread of disease.
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It was determined from the survey of local government EHOs about the use of the EDIR
and their role in patient follow-up that most EHOs use the EDIR, considered the EDIR is a
useful guide in targeting likely sources of disease and returned the reports to the Department
of Health. However, it was identified that one of the problems with the existing process is
the delay between the date of onset of symptoms and the EHO receiving the notification
with approximately one third of notifications taking more than 14 days. The lapse in time
between onset of symptoms and the investigation is an important and limiting factor in
obtaining a detailed and reliable dietary history and may be a factor in the poor proportion of
returned reports by EHOs in the existing process.
An assessment of the cost in conducting the direct mail questionnaire estimates that this
would result in a saving of $43,000 in current expenditure by local government in not
conducting the interviews based on 1,650 notifications per year, assuming only half the
notifications would be followed-up. The cost to the Department of Health would be
approximately $4,661 based on the same assumptions.
Furthermore, there is an additional benefit to local government in providing the potential for
better utilization of EHOs limited time either giving greater attention and priority to the
remaining notifications that require investigation, or availability for other local government
activities, but the value of this has not been quantified.
It is concluded that the trial process of issuing questionnaires to patients affected by
campylobacterosis, giardiasis or salmonellosis, and where the patient is not known to be part
of an outbreak or in a high risk category, provides a significant improvement over the
existing process of investigation by local government EHOs.

Furthermore, there are

significant savings to be made to local government in adopting the trial process while the cost
to the Department of Health is comparatively small. The cost to the Department of Health
is potentially off-set by the improved availability of data thereby leading to a greater
opportunity of identifying an outbreak and preventing further cases and the potential savings
from reduced community illness.
It should be emphasised that the trial process only applies to a limited situation and that
EHOs continue to undertake investigations of high-risk groups and those involved in an
identified outbreak as well as cases involving other types of enteric illness such as amoebiasis,
shigellosis, and paratyphoid and Vibrio parahaemolyticus.
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Post-trial evaluation.
The following outcomes were a result of this study:
1.

Agreement was given to implement the trial process across the whole of the Perth
Metropolitan area.

2.

The trial process was implemented on 1 November 2002 across the whole Perth
metropolitan area for the follow-up of patients notified with campylobacteriosis,
giardiasis and/or salmonellosis and identified as non-urgent and non-outbreak cases.

3.

In the first six months of operation, from 1 November 2002 to 31 May 2003, there were
951 non-urgent and non-outbreak notifications of campylobacteriosis, giardiasis or
salmonellosis for which questionnaires were issued of which 506 (53.2%) were returned.
This was a better return rate than that observed in either of the two summer periods
during the trial.

4.

From 951 questionnaires issued, 469 (49.3%) provided information additional to that
which was provided in the initial notification. This is slightly lower than that observed
during the two summer periods of study, which showed 52.7% and 50.3% of
questionnaires returned contained usable information.

5.

From 951 questionnaires 395 (41.5%) were usable and returned within 14 days of being
issued. This is same as the first summer period but higher than the second summer
period observed during the trial, which showed 41.5% and 37.9% respectively of usable
questionnaires returned in 14 days.
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Appendix 1

Copy of the covering letter, information sheet and blank copy of each of the
questionnaires mailed to the patient during this trial.

Covering letter (2)
Information sheet
First questionnaire – Campylobacter
First questionnaire – Salmonella
First Questionnaire – Giardia
Revised questionnaire
Local Government “Enteric Disease Investigation Report 1996” (EDIR)
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Covering letter 1 – version sent to patients over 16 years of age.

«REF_NUMBER»
Mr Kim Leighton (9388 4909)

«Title» «ForeNAME» «Lastname»
«AB_ENTERIC_PATIENTStreet»
«TOWNPOST»

Dear «Title» «Lastname»
Your doctor recently notified the Health Department that you have been unwell with
«Disease» infection, which is commonly associated with contaminated food or water.
In order to understand more about the cause of your illness, the Health Department is
surveying people who have recently been notified with «Disease» infection. I would
appreciate you taking the time to fill out the attached questionnaire and mail it back to the
Health Department in the pre-paid self-addressed envelope. If you are unsure of an answer
please use your best guess. A prompt reply is requested.
The information you provide in the questionnaire is treated confidentially. Based on your
responses, local government health officers may be advised to inspect premises in their area,
but your name will not be released by the Health Department.
If you would like to discuss any of the questions or the nature of your illness, please do not
hesitate to call Mr Kim Leighton on 9388 4909. Otherwise, if you would like to speak with
an officer from your local government health office about a food outlet, child care centre, or
other matter, please contact «CityShireTown» of «Local_Authority» on «Telephone».
Thank you for your help.

Dr Tony Watson
MEDICAL CO-ORDINATOR
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Covering letter 2 – version to sent to the parents of children under 16 years

«REF_NUMBER»
Mr Kim Leighton (9388 4909)

The Parents of «FIRSTNAME» «SURNAME»
«AB_ENTERIC_PATIENTStreet»
«TOWNPOST»

Dear Sir or Madam:
I am writing to you about «FIRSTNAME» «SURNAME» as the Health Department has
been notified by the doctor who attended «FIRSTNAME» that they were unwell and affect
by a «Disease» infection, which is commonly associated with contaminated food or water.
In order to understand more about the cause of your child's illness, the Health Department is
surveying people who have recently been notified with «Disease» infection. I would
appreciate you taking the time to fill out the attached questionnaire on behalf of your child
and mail it back to the Health Department in the pre-paid self-addressed envelope. If you
are unsure of an answer please use your best guess. A prompt reply is requested.
The information you provide in the questionnaire is treated confidentially. Based on your
responses, local government health officers may be advised to inspect premises in their area,
but your name will not be released by the Health Department.
If you would like to discuss any of the questions or the nature of your illness, please do not
hesitate to call me on 9388 4909. Otherwise, if you would like to speak with an officer from
your local government health office about a food outlet, child care centre, or other matter,
please contact «CityShireTown» of «Local_Authority» on «Telephone».
Thank you for your help.

Dr Tony Watson
MEDICAL CO-ORDINATOR
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Information Sheet
Background information:
Salmonella Food Poisoning
Salmonella is a normal gut bacteria found in many animals, birds and reptiles without any
signs of ill effect. When animals are slaughtered the bacteria from the gut and faeces may
contaminate the meat.
Drinking water may be contaminated by animal faeces. Fruits and vegetables may be
contaminated by manure or fertilizer. Foods that are not washed or throughly cooked may be
a source of disease.
Cooked foods may become contaminated by cutting boards and knives used to prepared
raw meats and vegetables. Contamination may also occur from dirty clothing and from
peoples hands. Always wear clean protective clothing and wash hands regularly. Cooked
meats and poultry left at room temperature can rapidly grow Salmonella in only a few hours.
Campylobacter Food Poisoning
Camylobacter is a normal gut bacteria found mainly in birds, cattle and sheep. It is often
found in raw chicken as a result of contamination during slaughtering. Campylobacter may
be found in untreated water supplies, lakes, rivers, dams etc. and this may affect ducks,
fresh water fish and shellfish.
It is often found in raw chicken as a result of contamination during slaughtering.
Unpasteurised milk is also a frequently contaminated from faecal matter during milking.
Undercooked foods such as chicken are often a source of disease.
Cooked foods may become contaminated by cutting boards and knives used to prepared
raw chicken meat. Contamination may also occur from dirty clothing and from peoples
hands. Always wear clean protective clothing and wash hands regularly. Cooked meats
and poultry left at room temperature can rapidly grow Camyplobacter in only a few hours.

How does contamination occur in the home?
Fruits and vegetables that are not washed may be a source of contamination from manure
and dirt on the outside of the fruit or vegetable. Cutting boards, benches, knives and other
utensils used to prepared raw meats and vegetables will become contaminated with
bacteria. Cooked food will become contaminated if placed on dirty cutting boards or
benches or if dirty utensils are used to carve or stir the food.
Salmonella and Campylobacter grow in moist foods rich in proteins and carbohydrates
such as meats, stews and dairy products. Both can grow rapidly if cooked foods are left
at room temperature and grow slowly in chilled left-overs. If chilled left-overs are more than
a few days old there is a risk that only a few contaminating bacteria may have grown to
such high numbers that they can cause disease.
✔
✔
✔
✔
✔
✔
✔
✔
✔
✔
✔

Giardia Infection
Giardia is a small single celled parasite about 2 -3 times the size of a salmonella bacteria.
It is found throughout the world in the gut of animals and people and untreated water.
Giardia is does not live and grow outside the stomach but it does have a protective egg-like
cyst which allows it to survive and be passed on to new animals and people. The cyst is
passed in faeces and may contaminate untreated water supplies, lakes, rivers, dams etc.
It may also be present in manure and contaminate unwashed fruits and vegetables.
The cyst is very resistant to chemicals which kill bacteria such as chlorine which is used to
treat drinking water. However, it is easily killed by boiling water for one to two minutes.
In Australia THE MOST COMMON source of Giardia infection is direct 'hand-to-mouth'
transfer between young children or to parents of affected children.

✔

Wash all fruit and vegetable before use.
Wash hands and wear clean protective clothes when preparing food.
Use clean cutting boards / utensils for cooked food and raw food.
Ensure that frozen meat / chicken is totally thawed before cooking.
Fully cook red meat and chicken - blood must not come out when cut.
Cover and place left-over cooked foods in fridge as soon as possible.
Use a separate hand towel and dish-drying towel. Change towels daily.
Avoid using food which has passed its 'use-by' or 'expiry' date
Do not eat food which looks, smells, or tastes 'off'.
Clean utensils, boards and benches with clean hot soapy water.
Disinfect all utensils, boards and benches with a weak solution of bleach
Wash dishes as soon as possible to control bacteria and vermin.

If you have any questions about this form or need help with a health matter, call your Local
Council Health Department. An Environmental Health Officer will be able to assist with
most local health and hygiene problems. Your Local Council is:

<< Insert local government name >>
Telephone number: <<insert local government phone no.>>
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Local Government
Authority

Reference number

Local Government Authority phone number:
Patient

Firstname

Birth Date

Surname

Sex

Street
Town

Post code

1. Date of illness

Contact phone No.

What was the date that the illness first started ?
Approximately what time did it start ?

2. Type of illness
Please Tick

Please indicate if any of the following symptoms were experienced:
(please tick yes or no)

Yes

No

Vomiting
Stomach cramp
Nausea

Diarrhoea - 3 or more 'runny tummy' episodes in a day
Fever - temperature over 39 degrees
Blood in faeces
Headache

3. Related illnesses
Were any family members or people that you had regular
close contact with (eg. children at day-care, baby sitter,
gardener, flatmate, church fellowship) display similar
symptoms as yours:

Please Tick
Yes

No

(a) sick a WEEK or more BEFORE you ?
(b) sick at the SAME TIME as you ?
(c) sick LESS than a WEEK BEFORE you ?
If YES

Did they see a doctor ?
Was diagnosis confirmed by laboratory test ?
4. Recent medical history
Have you experienced vomitting and/or diahorroea in the last 12 months (Yes/No ) ?
If YES, please tick how many times ?

1

2

3

4 or more

Was medical treatment sought on these previous occassions (Yes/No) ?
Was this treatment in Perth (Yes/No) ?
About how many months ago was the most recent occassion ?
5. Occupation
What is your occupation ?
Employer

If you work in the food industry, has
your employer been advised of your
illness?

Employer Phone

6. Disease associated with travel
The diseases is
thought to have
been acquired:

In Western Australia

Unknown

Interstate

Unknown but was
recently o/seas

Overseas

Places travelled where illness
may have been acquired:

Reference no.

7. Method of recent travel

Please Tick
No
Yes

Did you use any of the following means of transport up to 10 days prior to illness:

Aircraft
Train
Boat / Cruise
Chartered tour by bus or ferry
If 'YES, please state the name of the company and how many other people
you know were affected:
Date

Others
affected

Name of company / flight number

8. Animal Contact
Please Tick

Did you have contact with any of the following animal or animal
products up to 10 days prior to illness:

Yes

No

been to an animal petting zoo?
manure, compost or potting soil ?
puppies, kittens, cats, dogs?
farm animals?
If 'YES 'please state where and how many other people were affected:

Date

Name/address or description of location

Number
affected

9. Contact with people
Did you attend any of the following functions or activities up to 10 days prior to illness:

Please Tick
Yes

No

(a) functions at private homes such as barbecue / birthday party?
(b) catered functions, eg. fete, wedding, church picnic, sport carnival ?
(c) contact with children at creche, swimming class, sport club or church
If 'YES 'please state where and how many other people were affected:

Date

Name/address or description of location

Number
affected

11. Campylobacter Infection

Reference number

Campylobacter is often vomitting, severe stomach pains and a bloody diarrhoea. Some cases mimic acute appendicitis.
Symptoms generally start about 24 - 48 HOURS after exposure, but can take as long as 10 days.
Below are listed a variety of food and water that may be a source of infection. Please indicate if the patient ate or drank
any of these FROM 1 - 5 DAYS BEFORE ILLNESS.
Swimming areas

Please Tick
Yes

Swimming in natural water bodies, such as dams or rivers, are a
possible source of infection particularly where there are
waterbirds. However, illness can only occur if water is swallowed.
Other risk areas may include garden fish ponds and bird baths.

No

date

Public pool

__ / __ / __

Private pool

__ / __ / __

Spa Hot/cold

__ / __ / __

Farm dam

__ / __ / __

Lake / pond

__ / __ / __

River

__ / __ / __

Ocean

__ / __ / __

Other

__ / __ / __
Drinks

Please Tick
Yes

Campylobacter infection may occur from drinking contaminated
water or ice made using contaminated water, from
unpasteurised milk, or from 'fresh' vegetable juice or fruit juice.
Water from natural sources is also a possible source of disease
and should always be boiled or chemically treated before use.

No

date

Farm dam

__ / __ / __

Rain water
River water

__ / __ / __

Mineral water

__ / __ / __
__ / __ / __

Bottled water

__ / __ / __

Milk / shake

__ / __ / __

Icecrush drink

__ / __ / __

Fruit / vegetable juice
Restaurant / Cafe / Catered function

__ / __ / __
Please Tick
Yes

Poor kitchen cleanliness can result in cross contamination
between raw chicken and other foods. Campylobacter can also
be transfered by dirty hands and contaminated clothes.

No

__ / __ / __

Asian

This list of 'styles' of restaurants is given as an aide to prompt your memory. It
is not intended to be complete, detailed or imply any greater risk than others.

European
Greek/Turkish

__ / __ / __

Indian/Thai

__ / __ / __
__ / __ / __

__ / __ / __

Seafood
Street cafe

__ / __ / __
__ / __ / __

Private/home catered function

__ / __ / __

Other

Meals
Campylobacter infection is most commonly associated with
undercooked or left-over chicken meals. However, raw seafood
and rare or raw meat may also be a high risk.

date

Please Tick
Yes

Chicken
Rare meat / mince

No

date

__ / __ / __
__ / __ / __

Raw fish
Meat / Vegetable curry

__ / __ / __

Raw spring roll

__ / __ / __

Coleslaw
Green salad

__ / __ / __

Potato salad / Dahl
Other salad

__ / __ / __
__ / __ / __

Raw vegetables

__ / __ / __

Other

__ / __ / __

__ / __ / __

__ / __ / __

Reference number

Desserts

Please Tick

Campylobacter is rarely associated with pastuerised milk
products, or cream cakes, although contamination may occur
from poor handling or contamination from other products.

Yes

Soft Serve

__ / __ / __
__ / __ / __

Ice cream

__ / __ / __

Fruit salad
Cream cake
Take-away Foods

date

No

__ / __ / __
Please Tick

Take-away foods which have been thoroughly cooked and
eaten within a short time are rarely a cause of
Campylobacter. However, if take-away foods, such as a
chicken sandwich, are kept for several hours at room
temperature some surviving bacteria will quickly grow to a
level that causes illness.

Yes

date

No

Chinese style
Italian style

__ / __ / __
__ / __ / __

Chicken / Chicken and chips

__ / __ / __

Kebab
Chicken roll / sandwich

__ / __ / __
__ / __ / __
__ / __ / __

Other sandwiches
Green salad
Unwashed fruit (apple, apricot, strawberry, etc)

__ / __ / __
__ / __ / __

12. Name and Address of outlet
Please provide the name and address of the premises where these foods / drinks or
take-aways were purchased and other relevant details set out below:
Date

Premises name/address

Number
affected

Take-away
or Dine-in ?

__ / __ / __
__ / __ / __
__ / __ / __
__ / __ / __
__ / __ / __

13. Other comments
Please provided any additional comments you may have relating to the possible source of infection from food, water or
poor hygiene and sanitation.

11. Giardia Infection

Reference number

Giardia is often associated with stomach cramps and watery diarrhoea, weight loss, fatigue, bloating and mild nausea.
Symptoms are slow to start, generally about 5 - 10 DAYS after exposure, but can take as long as 3 weeks.
A variety of food and water that may be a source of infection is listed below. Please indicate if the patient ate or drank
any of these FROM 5 - 10 DAYS BEFORE ILLNESS.
Swimming areas

Please Tick
Yes

Swimming in natural water bodies, such as dams or rivers, are a
possible source of infection particularly where there are
waterbirds. However, illness can only occur if water is swallowed.
Other risk areas may include garden fish ponds and bird baths.

No

date

Public pool

__ / __ / __

Private pool

__ / __ / __

Spa Hot/cold

__ / __ / __

Farm dam

__ / __ / __

Lake / pond

__ / __ / __

River

__ / __ / __

Ocean

__ / __ / __

Other

__ / __ / __
Drinks

Please Tick
Yes

Giardia infection may occur from drinking contaminated water or
ice made using contaminated water, from unpasteurised milk, or
from 'fresh' vegetable juice or fruit juice. Poor cleaning of
equipment, or contamination from unwashed vegetables, may
result in food spoilage.

No

Farm dam

__ / __ / __

Rain water
River water

__ / __ / __

Mineral water

__ / __ / __
__ / __ / __

Bottled water

__ / __ / __

Milk / shake

__ / __ / __

Icecrush drink

__ / __ / __

Fruit / vegetable juice
Restaurant / Cafe / Catered function

__ / __ / __
Please Tick
Yes

Giardia infection may be passed on from contact with other
people who are infected, particularly if they are involved in the
preparation of foods. In such circumstances there may be a
number of people affected, although you may be unaware of it.

No

date

__ / __ / __

Asian
European
Greek/Turkish

__ / __ / __

Indian/Thai

__ / __ / __
__ / __ / __

__ / __ / __

Seafood
Street cafe

This list of 'styles' of restaurants is given as an aide to prompt your memory. It
is not intended to be complete, detailed or imply any greater risk than others.

__ / __ / __
__ / __ / __

Private/home catered function

__ / __ / __

Other

Meals
Giardia infection may come from eating contaminated food,
particularly unwashed vegetables grown in manure. However,
raw seafood and rare or raw seafood may also be a high risk,
such as suchi or raw oysters.

date

Please Tick
Yes

No

date

Oyster/Mussel
Raw fish / suchi

__ / __ / __
__ / __ / __

Rare meat / mince

__ / __ / __

Meat / Vegetable curry

__ / __ / __

Raw spring roll

__ / __ / __

Coleslaw
Green salad

__ / __ / __

Potato salad / Dahl
Other salad

__ / __ / __
__ / __ / __

Raw vegetables

__ / __ / __

Other

__ / __ / __

__ / __ / __

Reference number

Desserts
Giardia is rarely associated with pastuerised milk products, or
cream cakes, although contamination may occur from poor
handling or contamination from other products.

Please Tick
Yes

Soft Serve

__ / __ / __
__ / __ / __

Ice cream

__ / __ / __

Fruit salad
Cream cake
Take-away Foods

date

No

__ / __ / __
Please Tick

Take-away foods which have been thoroughly cooked and eaten
within a short time are rarely a cause of Giardia. However,
unwashed salads or fruit may be contaminated during farming or
handling.

Yes

Chinese style

date

No

Indian style

__ / __ / __
__ / __ / __

Fish / Fish and chips

__ / __ / __

Hamburger
Salad roll / sandwich

__ / __ / __
__ / __ / __
__ / __ / __

Other sandwiches
Green salad
Unwashed fruit (apple, apricot, strawberry, etc)

__ / __ / __
__ / __ / __

12. Name and Address of outlet
Please provide the name and address of the premises where these foods / drinks or
take-aways were purchased and other relevant details set out below:
Date

Premises name/address

Number
affected

Take-away
or Dine-in ?

__ / __ / __
__ / __ / __
__ / __ / __
__ / __ / __
__ / __ / __

13. Other comments
Please provided any additional comments you may have relating to the possible source of infection from food, water or
poor hygiene and sanitation.

11. Salmonella Infection

Reference number

Salmonella is associated with vomitting, stomach upset and dehydration, but may include headache, fever, weakness.
Symptoms are slow to start, generally about 5 - 10 DAYS after exposure, but can take as long as 3 weeks.
A variety of food and water that may be a source of infection is listed below. Please indicate if the patient ate or drank
any of these FROM 5 - 10 DAYS BEFORE ILLNESS.
Swimming areas

Please Tick
Yes

Swimming in natural water bodies, such as dams or rivers, are a
possible source of infection particularly where there are
waterbirds. However, illness can only occur if water is swallowed.
Other risk areas may include garden fish ponds and bird baths.

No

date

Public pool

__ / __ / __

Private pool

__ / __ / __

Spa Hot/cold

__ / __ / __

Farm dam

__ / __ / __

Lake / pond

__ / __ / __

River

__ / __ / __

Ocean

__ / __ / __

Other

__ / __ / __
Drinks

Please Tick
Yes

Salmonella may occur from drinking contaminated water or ice
made using contaminated water, from unpasteurised milk, or
from 'fresh' vegetable juice or fruit juice. Poor cleaning of
equipment, or contamination from unwashed vegetables, may
result in food spoilage.

No

date

Farm dam

__ / __ / __

Rain water
River water

__ / __ / __

Mineral water

__ / __ / __
__ / __ / __

Bottled water

__ / __ / __

Milk / shake

__ / __ / __

Icecrush drink

__ / __ / __

Fruit / vegetable juice
Restaurant / Cafe / Catered function

__ / __ / __
Please Tick
Yes

Salmonella infection may be passed on from contact with other
people who are infected, particularly if they are involved in the
preparation of foods. In such circumstances there may be a
number of people affected, although you may be unaware of it.

No

__ / __ / __

Asian
European
Greek/Turkish

__ / __ / __

Indian/Thai

__ / __ / __
__ / __ / __

__ / __ / __

Seafood
Street cafe

This list of 'styles' of restaurants is given as an aide to prompt your memory. It
is not intended to be complete, detailed or imply any greater risk than others.

__ / __ / __
__ / __ / __

Private/home catered function

__ / __ / __

Other

Meals
Salmonella infection may come from eating contaminated food,
particularly undercooked meats, rare chicken, raw eggs and
unwashed vegetables. However, raw seafood and rare or raw
seafood may also be a high risk, such as suchi or raw oysters.

date

Please Tick
Yes

Raw/rare chicken

No

date

Rare meat / mince

__ / __ / __
__ / __ / __

Raw fish / suchi

__ / __ / __

Meat / Vegetable curry
Raw or very runny eggs

__ / __ / __

Coleslaw
Green salad

__ / __ / __

Potato salad / Dahl
Other salad

__ / __ / __
__ / __ / __

Raw vegetables

__ / __ / __

Other

__ / __ / __
__ / __ / __

__ / __ / __

Reference number

Desserts
Salmonella is rarely associated with pastuerised milk products, or
cream cakes, although contamination may occur from poor
handling or contamination from other products.

Please Tick
Yes

Soft Serve

__ / __ / __
__ / __ / __

Ice cream

__ / __ / __

Fruit salad
Cream cake
Take-away Foods

date

No

__ / __ / __
Please Tick

Take-away foods which have been thoroughly cooked and eaten
within a short time are rarely a cause of Salmonella. However,
unwashed salads or fruit may be contaminated during farming or
handling.

Yes

Chinese style

date

No

Indian style

__ / __ / __
__ / __ / __

Fish / Fish and chips

__ / __ / __

Hamburger
chicken roll / sandwich

__ / __ / __
__ / __ / __
__ / __ / __

Other sandwiches
Green salad
Unwashed fruit (apple, apricot, strawberry, etc)

__ / __ / __
__ / __ / __

12. Name and Address of outlet
Please provide the name and address of the premises where these foods / drinks or
take-aways were purchased and other relevant details set out below:
Date

Premises name/address

Number
affected

Take-away
or Dine-in ?

__ / __ / __
__ / __ / __
__ / __ / __
__ / __ / __
__ / __ / __

13. Other comments
Please provided any additional comments you may have relating to the possible source of infection from food, water or
poor hygiene and sanitation.

Revised Questionnaire during the last 12 months of trial.
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Enteric Disease Investigation Questionnaire
Local Authority

Reference Number

Disease

Date issued by
HDWA
Date returned
to HDWA

Patient Details
Other
names

Surname

Date of
Birth
Post
code

Address

Phone
Symptoms

Duration of illness
Diarrhoea
Vomiting

Stomach
cramp

Fever

Flatulence

Nausea

Headache

Abdomend
istension

Blood in
stools

Other

(hm)

(wk)
Is employer
aware (Y/N) ?

Duration
(days)

Recent history of the patient

How many family
members or close
contacts are NOT sick?

Date time of onset

Phone

Hospital

Related illness

Tick if true

Phone

Employer

Admitted to
hospital
(Y/N) ?

Doctor

Cultural
Group

If a food handler

Number of days
work lost

Occupation

Sex

Please Tick
Yes

No

In the 2 wks prior to illness have you eaten any food that is
different from normal diet, either in home or cafe?

How many family
members or close
contacts are ALSO
sick?

Have you had diarrhoea, nausea or stomach upset in the last
3 months?
(If pregnant were these symptoms abnormal to 'morning
sickness' or normal upset of pregnancy)

Use separate form
for each person
affected.

Travelled to other towns/regions in Australia?
If so where and when:
Travelled overseas within the last 3 months?

Normal food preparation practices in the home?

If so which country:

In the hour prior to cooking, where are
the raw meats usually kept ?

What date did you return?

How is frozen food usually thawed
prior to cooking or re-heating?

Non-food Contacts

If left-overs are kept, how long is it
left at room temperature to cool?

Tick if patient has had
contact with the following
in 2 weeks prior to illness:

When does the person who prepares
the meals normally wash their hands?

Animal manure

Compost

Sewage sludge

Soil mix

Sick animals

Vermin

Community / Function Centres
In the 2 weeks before illness have you eaten
at any food premises or function and are you
aware if others are also ill?
Restaurant / Hotel
Commercially catering

Restaurant / Hotel

Date
__ / __ / ____
__ / __ / ____

Take-away / Cafe

__ / __ / ____

Take-away / Cafe

__ / __ / ____

Catered function
__ / __ / ____
(eg Wedding / Conference)

Outdoor Camp

__ / __ / ____

Home party /
Bar-B-Que

__ / __ / ____

Domestic catering

Other

__ / __ / ____

Premises name/address

Number
of others
who ate
food

Number
ALSO
affected

It is often difficult to remember exactly what food have been eaten several days or weeks before illness. However a
typical food history may provide valuable clues as to the likely source of infection.
Please tick the box next to any of the foods that patient is most likely to have eaten in the two weeks prior to illness.

Food history

Seafood

Meat products

Vegetable or salad

Milk and Dairy
cow's milk

hard cheese

Alfalfa sprouts

goat's milk

soft cheese

coleslaw

Lamb

cooked fish

Beef

canned fish

Pork

raw fish

flavoured milk

cheese spread

lettuce

Meat mince

oysters

powdered milk

fetta cheese

raw mushroom

Salami

mussels

soy milk

gelati

fruit salad

Cold sliced meat

crab sticks

yogurt drink

ice cream

potato salad

Pate

fish fingers

set yoghurt

cream

Chicken

prawns

custard

mock cream

Take-away / snack foods

mixed sprouts
home grown
vegetables

soft-serve

Herbs / spices

Salad dressing/Marinade

Eggs

Chicken sandwich

Hamburger

Paprika

Hen eggs

Mayonaise

Ham sandwich

Satay

Black pepper

Duck eggs

French dressing

Salad sandwich

Curry

Ceasar dressing

Rice (steam/fried)

Fresh homegrown herbs
(eg: parsley)

Quail eggs

Peanut butter

Chutney

Vegemite/Promite

Spring roll

Do you ever
eat raw eggs ?

meat paste spread

Salad roll

hazelnut spread

Chinese

Roast Chicken

Tabouli

Pie

Hommus

Sausage roll

Kebab

Hot dog

Fish and chips

Dried herbs

Mustard
Wine marinade

Do you use raw
egg in salad
dressings?

Pesto
Fresh chilli

Vinegar marinade
Satay marinade

Beverages

Drinking water
Not
Treated

Dim Sims

Pizza

Quiche

Lamington

Scheme water

Noodles / pasta

cream cakes

Rain water

Fresh fruit juice

Chlorine Filtered
treated

Canned fruit juice
softdrinks
beer

River water
Dried /preserved foods

wine

Bottled water

Coconut

Egg plant in oil

Boiled water

mushrooms

Pitted olives

Farm dam water

sun-dried tomato

Pickled herring

Bore water

spirits
cocktails
cream liqueur

Three-day Dietary history
Day of onset of illness:

Date:

Day 1 (day before illness):

Breakfast

Breakfast

Lunch

Lunch

Dinner

Dinner

Snacks

Snacks

Day 2 (Second day before illness):

Date:

Day 3 (third day before illness):

Breakfast

Breakfast

Lunch

Lunch

Dinner

Dinner

Snacks

Snacks

Date:

Date:

Local Government “Enteric Disease Investigation Report 1996” (EDIR)
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Enteric Disease Investigation Report 1996
Local Authority

Reference Number

Disease

Date issued
by HDWA
Date returned
to HDWA

Patient Details
Other
names

Surname

Date
of Birth
Post
code

Address

Admitted to
hospital
(Y/N) ?

Doctor
Phone
Symptoms

Tick if true

Date time of onset
Duration of illness
Diarrhoea

Related illness
How many family
members or close
contacts are NOT sick?

Vomiting

Stomach
cramp

Fever

Flatulence

Nausea

Headache

Abdomend
istension

Blood in
stools

How many family
members or close
contacts are ALSO
sick?

Phone

(hm)

(wk)
Is employer
aware (Y/N) ?

Employer

Duration
(days)

Hospital

What are the normal food preparation practices in the home?
In the hour prior to cooking, where are
the raw meats usually kept ?
How is frozen food usually thawed
prior to cooking or re-heating?
If left-overs are kept, how long is it
left at room temperature to cool?
o

Use separate form
for each person
affected.

When does the person who prepares
the meals normally wash their hands?

Community / Function Centres

Number
Number
NOT
affected affected

If attended in the 2 weeks before illness
Date

Premises name/address

Recent history of the patient
In the 2 wks prior to illness have you :

Please Tick
Yes

No

Eaten any food that is different from
normal diet, either in home or cafe?

Full time
Part time

Pre school or
School

Phone

Is fridge temperature under 5 Celcius?

Other

Day Care

Cultural
Group

If a food handler

Number of days
work lost

Occupation

Sex

Have you had diarrhoea, nausea or
stomach upset in the last 3 months?

Full time
Part time

Had contact with anyone who works
in food or farming industries before
illness ?

Outdoor Camp
Restaurant / Hotel
Take-away / Cafe

Travelled to other towns/regions in WA
or the Eastern States? If so where and
when.

Catered function
(eg Wedding)
Home party /
Bar-B-Que

Had contact with anyone who has been
overseas recently? If so, where have
they been?

Other

Soils

Tick if true

Contact / use of :

Compost

Animal manure

Soil mix

Sewage sludge

Peat

Animal / Pet contacts

Cattle

Dogs

Horse

Birds

Sheep
Other

Insects

Mosquitoes

Rats/mice

Been overseas within the last 3
months? If so where and when.

Other.....................

Sewage / Septic Effluent

Tick if true

Had a problem with septic tanks?

Cats

Poultry

Tick if true

Cockroaches
Flies

Tick if
true

Contact with animals 2
wks prior to illness

Vermin problems

Had a problem with drains or grease traps
Recently used toilets that were
unhygienic?. If so, where?

Public Health Risk

Tick if true

Is the person involved in the food industry?
Is the person in contact with young children?
Is there a potential risk to public health?
If so, what action required?

The following are suggestions of high
risk foods which may cause enteric
illnesses. There are many different
types of bacteria that cause enteric
illness, some take up to 5 days from
eating contaminated food until onset
of symptoms. Please indicate below
any high risk foods eaten.

Home cooked or prepared foods
Home cooked foods may become contaminated and allow
the rapid growth of bacteria. Examples are cooked chicken,
roast beef, stews and casseroles, home made pies and
BBQ meats, particularly where not thoroughly cooked or
used as left-overs. Other risky foods include pate, home
cooked shellfish, home made fruit juice and chicken
sandwiches (particularly in hot weather as school lunches).

Restaurants, Lunch bars and take-aways
Any meat, cream, rice, seafood, egg, or pasta based food
prepared several hours in advance and NOT kept very
hot or very cold is a high risk. This includes take away
fastfoods and sandwiches. Stews, curries and asianstyle rice dishes which may be prepared in bulk several
days in advance should be considered. Other high risk
foods include oysters, prawns and cold meats.

Others
Unpasteurised
goats milk,
custard tarts,
mouldy bread
or crumpets,
canned meat,
powdered milk.

Drinking water
During 2 wks
prior to illness:

Not
Treated treated

Scheme water
Rain water
River water
Bottled water

Please list ALL HIGH RISK foods eaten up to 5 days before illness
potentially associated with illness.

Note: the onset of food poisoning symptoms may commence from 3 hours to
several days after consuming contaminated food or water.

(Attach extra sheet if necessary)
Food / Drink / Water

Brand / Producer

Purchased/obtained from

Premises where food was prepared

How many other people
have eaten this food?

Date this
occurred

Filtered water
Farm dam water
Bore water
Recreational Water
Yes

No

Chlorinated pool
Farm dam
River
Lake
Ocean
Hot Spa
Personal Hygiene
Does the person who is sick
always wash hands with soap
and water soon after:
Yes

No

Working in garden
Handling animals
Contact with small
children / babies
After visiting the
toilet
Further Comments

Use another page if needed.

Possible Causes
Please tick if any of
the following are
potential causes:

Samples submitted for laboratory testing
Ref Number
Faecal - human

Lack of
handwashing.
Contamination by
raw foods or
ingredients.
Poor cooking or
temperature
control of foods.
Causes other than
from food - water
ie. personal
contact, hygiene

Faecal - animal
Water
Food

Date

Pamphlets
tick box if householder would like information pamphlets
Campylobacter

Hepatitis

Cleaning and Sanitising

How safe is rainwater

Facts on rats

Is your ground water
safe to drink ?

Food Poisoning
Food Safety

Listeria infection

Fly control

Simple rules for safe
sandwiches

Giardia infection

Name of Laboratory
Lab contact person / phone

Other ...................................

Interviewer - Name/Date
Interviewers'
Name

Date

Appendix 2

Table A2.1 Summary data for the trial group of 5 local government areas, where Date of Issue (DOI) is the period 1/10/99 to 30/3/01
Issued
Returned
Usability
Time from DOI to return
usable questionnaire (Days)
Local Authority Campyl Giardia Salmon Total Campyl Giardia Salmon Total NOT
Usable Total
≤14 >14 to >21 Total
obacter
ella
obacter
ella
usable
≤21
Canning
80
24
25
129
44
13
11
68
4
64
68
48
3
13
64
Cockburn
64
10
30
104
28
4
14
46
0
46
46
38
5
3
46
Fremantle
34
3
6
43
10
1
2
13
0
13
13
9
3
1
13
Gosnells
80
21
20
121
41
11
10
62
5
57
62
46
6
5
57
Melville
110
25
33
168
60
16
13
89
3
86
89
68
9
9
86
Total
368
83
114
565
183
45
50
278
12
266
278
209
26
31
266
Percentage of Issue
Percentage of Issue
Percentage of Issue
Canning
22.8% 55.0% 54.2% 44.0% 52.7% 3.1%
49.6%
37.2% 2.3% 10.1%
Cockburn
18.4% 43.8% 40.0% 46.7% 44.2% 0.0%
44.2%
36.5% 4.8% 2.9%
Fremantle
7.6% 29.4% 33.3% 33.3% 30.2% 0.0%
30.2%
20.9% 7.0% 2.3%
Gosnells
21.4% 51.3% 52.4% 50.0% 51.2% 4.1%
47.1%
38.0% 5.0% 4.1%
Melville
29.7% 54.5% 64.0% 39.4% 53.0% 1.8%
51.2%
40.5% 5.4% 5.4%
Total
49.7% 54.2% 43.9% 49.2% 2.1%
47.1%
37.0% 4.6% 5.5%
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Table A2.2

Summary data from the non-trial group of 24 local authorities for the total period (1/10/99 to 30/3/01)
Issued and Returned
Usability of LGA Return
Time to return usable report (days)
Local
Issued
Returned % of issued
NOT
Usable
Total
% of issued
≤14
>14 to
>21 Total
Government
returned
usable
usable
≤21
Armadale
56
33
58.9%
5
28
33
50.0%
5
12
11
28
Bassendean
27
10
37.0%
5
5
10
18.5%
2
2
1
5
Bayswater
78
30
38.5%
8
22
30
28.2%
4
7
11
22
Belmont
25
16
64.0%
6
10
16
40.0%
8
1
1
10
Cambridge
47
41
87.2%
21
20
41
42.5%
10
5
5
20
Claremont
29
3
10.3%
2
1
3
3.4%
0
0
1
1
Cottesloe
17
1
5.9%
1
0
1
0.0%
0
0
0
0
East Fremantle
10
1
10.0%
0
1
1
10.0%
0
0
1
1
Joondalup
342
120
35.1%
50
70
120
20.5%
16
17
37
70
Kalamunda
87
48
55.2%
10
38
48
43.7%
16
6
16
38
Kwinana
36
1
2.8%
0
1
1
2.8%
0
0
1
1
Mosman Park
14
2
14.3%
1
1
2
7.1%
1
0
0
1
Mundaring
48
10
20.8%
2
8
10
16.7%
4
2
2
8
Nedlands
45
36
80.0%
22
14
36
31.1%
8
1
5
14
Perth
22
14
63.6%
3
11
14
50.0%
6
2
3
11
Rockingham
116
12
10.3%
4
8
12
6.9%
4
2
2
8
S-Jarrahdale
2
0
0.0%
0
0
0
0.0%
0
0
0
0
South Perth
64
48
75.0%
18
30
48
46.9%
9
8
13
30
Stirling
385
244
63.4%
119
125
244
32.5%
54
27
44
125
Subiaco
31
18
58.1%
11
7
18
22.6%
2
2
3
7
Swan
171
44
25.7%
11
33
44
19.3%
15
10
8
33
Victoria Park
53
6
11.3%
5
1
6
1.9%
1
2
4
7
Vincent
49
20
40.8%
9
11
20
22.4%
5
0
0
5
Wanneroo
155
2
1.3%
2
0
2
0.0%
0
0
0
0
Total
% of Issue
% of Return
% of Usable

1909

760
39.8%

39.8%

315
16.5%
41.4%

445
23.3%
58.5%
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760
39.8%
100.0%

39.8%

170
8.9%
22.4%
38.2%

106
5.6%
13.9%
23.8%

169
8.9%
22.2%
38.0%

445
23.3%
58.6%
100.0%

Table A2.3a: Time taken between date of onset of illness (DOO) and issuing / returning questionnaire in trial areas over the total period of trial.

Local Authority
Canning
Cockburn
Fremantle
Gosnells
Melville
Total
% of Issue
% of Return

Total
129
104
43
121
168
565

Time from DOO to issue (days)
≤7
> 7 to ≤14
>14
35
55
36
29
35
37
6
20
15
33
40
42
41
61
61
144
211
191
25.5%
37.3%
33.8%

Unknown
3
3
2
6
5
19
3.4%

Time from DOO to return of questionnaire (days)
Total
≤21
>21 to ≤31
>31
unknown
68
16
19
27
6
46
13
14
16
3
13
0
6
5
2
62
16
18
22
6
89
25
32
26
6
278
71
90
97
23
48.9%
12.5%
15.8%
17.1%
4.0%
25.5%
32.4%
34.9%
8.3%

Table A2.3b
Summary data from the control group of 24 local authorities for the total period (1/10/99 to 30/3/01) to issue notification and receive
returned reports from the date of onset (DOO) of illness.

Time from DOO to issue notification (days)
Reports
% of Issue
% of Return

Time from DOO to return report (days)

Total

≤7

> 7 to ≤14

>14

Unknown

Total

≤21

>21 to ≤31

>31

unknown

1909

522
27.3%

789
41.3%

521
27.3%

77
4.0%

760
39.8%

158
8.3%
20.8%

182
9.5%
23.9%

395
20.7%
52.0%

25
1.3%
3.3%
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Table A2.4 Summary data from the trial group 5 local authorities
Period 1 – Summer 1999/2000 (1/10/99 to 30/3/00)
Local
Authority
Canning
Cockburn
Fremantle
Gosnells
Melville
Total
Canning
Cockburn
Fremantle
Gosnells
Melville
Total

Issued
Returned
Usability
Campyl Giardia Salmon Total Campyl Giardia Salmon Total NOT
Usable Total
obacter
ella
obacter
ella
usable
25
9
9
43
12
5
5
22
0
22
22
18
4
12
34
10
3
3
16
0
16
16
6
1
1
8
2
0
0
2
0
2
2
24
9
7
40
14
5
4
23
1
22
23
37
13
13
63
19
10
8
37
0
37
37
110

36

42

188
22.9%
18.1%
4.3%
21.3%
33.5%

57

23
20
100
1
99
100
Percentage of Issued
Percentage of Returned
48.0% 55.6% 55.6% 51.2% 0.0% 51.2%
55.6% 75.0% 25.0% 47.1% 0.0% 47.1%
33.3% 0.0%
0.0% 25.0% 0.0% 25.0%
58.3% 55.6% 57.1% 57.5% 2.5% 55.0%
51.4% 76.9% 61.5% 58.7% 0.0% 58.7%
51.8% 63.9% 47.6% 53.2% 0.5% 52.7%
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Mail Return time (Days)
<=14 15 to >=22 Total
21
17
1
4
22
14
1
1
16
2
0
0
2
17
2
3
22
28
6
3
37
78
10
11
99
Percentage of Useable
39.5% 2.3% 9.3%
41.2% 2.9% 2.9%
25.0% 0.0% 0.0%
42.5% 5.0% 7.5%
44.4% 9.5% 4.8%
41.5% 5.3% 5.9%

Table A2.5 Summary data from the trial group 5 local authorities
Period 2: Winter 2000 - (1/4/00 to 30/9/00)
Local
Authority
Canning
Cockburn
Fremantle
Gosnells
Melville
Total
Canning
Cockburn
Fremantle
Gosnells
Melville
Total

Issued
Returned
Campyl Giardia Salmon Total Campyl Giardia Salmon Total
obacter
ella
obacter
ella
24
7
9
40
16
3
2
21
24
3
5
32
9
0
3
12
13
1
4
18
4
1
1
6
25
6
4
35
10
2
1
13
38
9
10
57
21
4
3
28
124
26
32
182
60
10
10
80
Percentage of Issued
22.0% 66.7% 42.9% 22.2% 52.5%
17.6% 37.5% 0.0% 60.0% 37.5%
9.9% 30.8% 100.0% 25.0% 33.3%
19.2% 40.0% 33.3% 25.0% 37.1%
31.3% 55.3% 44.4% 30.0% 49.1%
48.4% 38.5% 31.3% 44.0%
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Usability
NOT Usable Total
usable
1
20
21
0
12
12
0
6
6
1
12
13
3
25
28
5
75
80
Percentage of Returned
2.5% 50.0%
0.0% 37.5%
0.0% 33.3%
2.9% 34.3%
5.3% 43.9%
2.7% 41.2%

Mail Return time (Days)
<=14 15 to >=22 Total
21
13
2
5
20
10
1
1
12
4
1
1
6
9
3
0
12
21
2
2
25
57
9
9
75
Percentage of Usable
32.5% 5.0% 12.5%
31.3% 3.1% 3.1%
22.2% 5.6% 5.6%
25.7% 8.6% 0.0%
36.8% 3.5% 3.5%
31.3% 4.9% 4.9%

Table A2.6 Summary data from the trial group 5 local authorities
Period 3 – Summer 2000/2001 (1/10/00 to 30/3/01)
Local
Authority
Canning
Cockburn
Fremantle
Gosnells
Melville
Total
Canning
Cockburn
Fremantle
Gosnells
Melville
Total

Issued
Returned
Campyl Giardia Salmon Total Campyl Giardia Salmon Total
obacter
ella
obacter
ella
31
8
7
46
16
5
4
25
22
3
13
38
9
1
8
18
15
1
1
17
4
0
1
5
31
6
9
46
17
4
5
26
35
3
10
48
20
2
2
24
134
21
40
195
66
12
20
98
Percentage of Issued
23.6% 51.6% 62.5% 57.1% 54.3%
19.5% 40.9% 33.3% 61.5% 47.4%
8.7% 26.7% 0.0% 100.0% 29.4%
23.6% 54.8% 66.7% 55.6% 56.5%
24.6% 57.1% 66.7% 20.0% 50.0%
49.3% 57.1% 50.0% 50.3%
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Usability
Usable Total

Mail Return time (Days)
NOT
<=14 15 to >=22 Total
usable
21
3
22
25
18
0
4
22
0
18
18
14
3
1
18
0
5
5
3
2
0
5
3
23
26
20
1
2
23
0
24
24
19
1
4
24
6
92
98
74
7
11
92
Percentage of Returned
Percentage of Usable
6.5% 47.8%
39.1% 0.0% 8.7%
0.0% 47.4%
36.8% 7.9% 2.6%
0.0% 29.4%
17.6% 11.8% 0.0%
6.5% 50.0%
43.5% 2.2% 4.3%
0.0% 50.0%
39.6% 2.1% 8.3%
3.1% 47.2%
37.9% 3.6% 5.6%

Table A2.7 Ranking of local government into three groups and estimated costing
based on number of cases issued during study calculated for 12 months.
Area
Local Govt
Population (km2)
East Fremantle
6500
3.2
Cottesloe
7576
4
Mosman Park
8300
4.3
Claremont
9368
4.9
Perth
5776
8.8
Subiaco
15076
7.1
Bassendean
13230
11
Vincent
18103
10.4
Victoria Park
17788
17.6
Nedlands
21344
20.6
Bayswater
56160
8
Fremantle *
25741
18.8
Cambridge
24047
22
South Perth
35394
19.9
Belmont
29000
40
Kwinana
20158
118
Canning *
74016
65.4
Melville *
96000
52.7
S-Jarrahdale
10000
905
Cockburn *
67700
148
Gosnells *
79372
127
Joondalup
147021
96.8
Stirling
174088
100
Rockingham
68000
261
Kalamunda
51000
349
Mundaring
34377
644
Armadale
54000
545
Wanneroo
75000 687.5
Swan
87900
1029
Total 1,332,035 5,329

Score
144
174
189
214
225
327
381
434
560
663
670
696
727
839
1077
1542
2200
2249
3008
3165
3175
3772
4172
4213
4219
4705
5425
7181
9510

Unit Cases per Estimated Estimated
Cost
100,000 Cases /yr
Cost
40
103.1
6.7
$267
40
149.2
11.3
$453
40
112.0
9.3
$373
40
206.0
19.3
$773
40
254.5
14.7
$587
40
137.3
20.7
$827
40
136.1
18.0
$720
40
180.6
32.7
$1,307
40
198.4
35.3
$1,413
40
140.6
30.0
$1,200
40
92.6
52.0
$2,080
40
111.5
28.7
$1,147
40
130.2
31.3
$1,253
40
120.6
42.7
$1,707
50
57.6
16.7
$833
50
119.1
24.0
$1,200
50
116.2
86.0
$4,300
50
118.8
114.0
$5,700
50
13.0
1.3
$67
50
102.4
69.3
$3,467
50
101.7
80.7
$4,033
50
155.1
228.0
$11,400
60
147.5
256.7
$15,400
60
113.7
77.3
$4,640
60
113.7
58.0
$3,480
60
93.1
32.0
$1,920
60
69.1
37.3
$2,240
60
137.7
103.3
$6,200
60
129.7
114.0
$6,840
1,651
$85,827

* Local Governments in which the trial was conducted are highlighted in bold

(Data on population size and geographical area: WAMA, 2000)
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Appendix 3
The survey of local government EHOs regarding patient follow-up and the EDIR.

Covering letter for EHO survey
Distribution list for survey of local government EHOs
The Questionnaire

Appendix
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The Principal Environmental Health Officer
[insert local government name and address]

Dear [ insert PEHO name]
QUESTIONNAIRE ON THE CONTROL OF INFECTIOUS DISEASE
This department is conducting a questionnaire that assesses the validity of the Enteric
Disease Investigation Report (EDIR) that is involved in the process of identifying
likely sources of infectious disease within the community.
It is hoped that with this information, the process of isolating likely sources of enteric
disease may be refined and improved thus saving time and effort of the Environmental
Health Officers in this matter.
It would be greatly appreciated if you could have each of the officers who undertake
patient investigations complete the short questionnaire enclosed and return it by the
28th April 2001.
All responses will remain confidential.
For further information please do not hesitate t to contact Stuart Keith on 9388 4858.
Responses may be faxed to Stuart Keith at 9388 4848.
Thank you for your cooperation in this matter.
Yours sincerely

Wayne Jolley
Principal Food Scientist
18th April 2001
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Distribution list for survey of local government EHOs
24 local governments not involved in the 5 local governments participating
trial of questionnaires mailed to patients
in involved in the trial of
questionnaires mailed to patients
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Armadale
Bassendean
Bayswater
Belmont
Cambridge
Claremont
Cottesloe
East Fremantle
Joondalup
Kalamunda
Kwinana
Mosman park
Mundaring
Nedlands
Peppermint Grove
Perth
Rockingham
Serpentine-Jarrahdale
South Perth
Stirling
Subiaco
Swan
Victoria Park
Vincent
Wanneroo

Appendix

1.
2.
3.
4.
5.

Canning
Cockburn
Fremantle
Gosnells
Melville
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The Questionnaire:
This is a survey of local government Environmental Health Officers involved in the follow-up
of patients who have been notified as having an enteric diseases and the Department of
Health Enteric Disease Investigation Report 1996 (EDIR).

1. Do you have ready access to the EDIR form?
 Yes

 No

2. Do you use the EDIR form?
 Yes

 No

3. If yes, do you feel that the EDIR form is too long?
 Yes

 No

4. Do you use an in-house form?
 Yes

 No

5. Do you feel that the EDIR is too complicated to fill in?
 Yes

 No

If yes, EXPLAIN
6.

___________________________________________

Is it practical to ask all of the questions on the EDIR in each circumstance?
 Yes

 No

7. Is the follow up and investigation of notified enteric disease useful in identifying likely
source of illness in the community?
 Yes

 No

If no, EXPLAIN

___________________________________________

8. Is the EDIR form useful (for interviewing officers) in targeting likely sources of
infection?
 Yes

 No

If no, EXPLAIN

___________________________________________

9. Is a copy of the EDIR sent to the Department of Health?
 Yes

Appendix

 No
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10. By which process is the patient interview conducted?
 Personal interview

 Telephone interview

 Mail out / return

 Other____________________________________________________

11. How many attempts do you try to make contact with the respondent?
 1 or 2 tries

 3 to 5 tries

 over 5 tries

12. Over how many days do you try to make contact?
 Up to 7 days

 Up to 14 days

 15 days or more

13. Are there any reasons that you can identify for not completing the EDIR either
FULLY or CORRECTLY?
 Job/Time constraints
 Patient unavailability
 Other

____________________________________________________
____________________________________________________

14. Who reviews the results of the report?
 Principal EHO
 Senior EHO
 EHO
 Other _________________

Thank you for your assistance.
Please return this questionnaire to the Health Department.

Survey reference number ………
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