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Abstract

During 2015 and 2016 | undertook the Master of Philosophy in Applied Epidemiology
(MAE) while continuing at the Northern Territory (NT) Centre for Disease Control

(CDC) as the OzFoodNet (OFN) epidemiologist. | completed projects which form part
of the requirement for attaining this degree and which taught the skills essential for

good public health practitioners.

In addition to the numerous routine suspected foodborne outbreak investigations | led as
chief investigator and OFN epidemiologist, | caottd two cohort studies which
displayed my competence to investigate acute public health events. The first outbreak |
investigated was an outbreak ®&lmonellaSaintpaul gastroenteritis amongst students
who attended a school camp in a remote area dfithd he results of this investigation
suggested food or drink at the camp was contaminated by envirairSBaimnonella

There were multiple possible mechanisms for contamination to occur due to poor food
safety knowledge, poor hygiene and structural deficies. | recomended thathose
preparing food in campgrounds and outdoor settings have appropriate knowledge of
safe food handling procedures and recognise the risks of contaminating food or water
with pathogens from the environment and appropriatelyhtaming facilities for food

preparation and service.

The second cohort study | conducted was while investigating an outbreak of
salmonellosis $ Typhimurium 9) associated with consumption of contaminated duck
prosciutto at a restaurant. My investigatisimowed that scientific principles underpin
safe food handling processes and it is important not to deviate from safe methods,

particularly when preparing high risk foods.

| evaluated the syndromic surveillance of adult gastroenteritis at Royal Darwirtélospi
(RDH). I made a number of recommendations to formalise public health responses to
alerts and to consider adjusting thresholds. Some outcomes of this evaluation are

already being implemented.

| conducted an epidemiological study where | used shortagesservice (SMS) to
follow up people notified to the Darwin CDC with campylobacteriosigh the aim of
detecting poinsource outbreaks and estimating overseas acquisition. This project did
not detect any outbreaks but estimated that at least 21% @lyldacteriosis cases

were acquired overseas. As a result of this project, SMS has increasingly been used at



CDC for disseminating information and is now the primary method for following up

contacts as part of our measles public health response.

For my data analysis project | analysed a dataset of patients diagnosed with tuberculosis
(TB) at the Bairo Pite Cinic (BPC) in Dili, Timdreste. The most obvious finding from

my project was that data quality was poor and large amounts of data weregyniissin
rationalised the number of variables collected and created a new data dictionary by
generating categorical variables from variables that were previoushefteeAt the

time of writing, a new database was under construction based on the ratiosaliséd
variables and data dictionary | created. The ultimate public health impact of my work
will be a new database and reporting tool that is simple to use and acceptable in a
limited resource settingThe findings of my project will enable the BPC to n@o
efficiently record information from cases of TB diagnosed at the clinic.

This thesis presents my experience during the MAE program, the skills and knowledge |
attained and the impact this had on public health in the NT.
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Notes on this thesis

| have presented this thesis in five chapters. The first chapter is an introduction to my
MAE experience. This chapter also contains my lesson from the field and my teaching

exercisewhich was deliveretb the MAE 2017 cohort.

Chapters two through five each focus on projects | completed as part of the
requirements of the MAE and are presented in the following order; Invéestigstan

acute public health problem, pleing and conduchg an epidemiological study,
evaluaing a public healthsurveillance system an@halysinga public health data set.

Numbering for tables, figures and references restart at each new chapter.

All work related to these projects is included in their corresponahapter; this

includes manuscripts, presentations and all appendices.
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Introduction and overview of field placement

Introduction

Before | enrolled in the Master of Philosophy (Applegp i d e mi ol ogyhad or
a 10 year career as a mudkilled medical scientist working in both diagnostic
pathology and research laboratories in Brisbane, Darwin, regional and remote Northern
Territory (NT) and overseas in Timbeste and Solomon Islands. In 2012 | moved to
the NT Centre for Disease Control (CDC) to take up the position as the OzFoodNet
(OFN) epidemiologist. | had heard of the MAE program before but it sounded like
something far beyond my ability. In spite of this | thought | would give it a try. In

February 2@5 | began the MAE while continuing in my normal job.

The Northern Territory

| have lived orandoff in the NT since 2003 when | first came here seeking adventure

and a differenteper i ence. F oealitydhet for othdrseit isid Veryidifferen

place. The NT is the most sparsely populated jurisdiction in Australia but has the third

| argest area. The northern third of the
and a monsoon or Owet 6. The soutrhterrend paarrc

experiences cold winters and extremely hot summers.

About half the population of the NT (46%) live in remote or very remote ‘asrab
30% of the NT population is Indigenous compared to only 3% Australia ‘wide.
Unfortunately, Indigenous Territi@ns experience greater health disadvantage than non

Indigenous Territorians.

The NT is also only an hourés flight by
highly multi-cultural population. The tropical climate and proximity to Asia means that
there is a myriad of infectious diseaghat are acquiretbcally or which are imported

on a regular basis.

My role at the NT CDC

I am primarily employed as the OFN epidemiologist in the NT. OFN is a network of
epidemiologists in every state and jurisdiatiof Australia that is funded by the
Commonwealth Government Department of Healtfthe role of the OFN
epidemiologist is to conduct surveillance on foodborne disease, to detect and investigate

outbreaks and describe the epidemiology of foodborne dis€aB&l provides
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information to food safety agencies and other stakeholders so that they can manage risk,

train people to investigate foodborne illness and provide information to inform policy.

The network is overseen by a coordinating epidemiologist andatéedam based in the

Office of Health Protection within the Australian Government Department of Health in

Canberra.

Although my position is funded by the Commonwealth Government, | apioged by

the NT Government. My office is in CDC which is based & Royal Darwin Hospital

(RDH) campus. My position falls in the surveillance section of CDC. There are 2 other

members of the surveillance team; the Head of Surveillance, Dr Peter Markey and the

Data Manager, Mrs Mary Verus. The director of the CDC and\tfied s

represen

on the Communicable Disease Network of Australia (CDNA) is Dr Vicki Krause.

In addition to my OFN duties | do other tasks as directed by my supervisors at CDC.

We are a small team so people often get a chance to experience workirgerin ot

sections and when it is busy people always offer to help each other out.

The NT Department of Health and CDC

The NT Department of Health (DoH) has 3 service delivery divisions; Central Australia

Health Service, Top End Health Services and Territorye/\Bdrvices. The Centre for

Disease control is in the Territory Wide Services division as well as Environmental

Health (EH), Remote Health, Disability, Community Health and Health Development.

CDC and EH work closely and have legislative responsibilityatiminister the

following Acts?

T

Food Act

Public Health Act

Radiation Protection Act

Poisons and Dangerous Drugs Act
Therapeutic Goods and Cosmetics Act
Tobacco Control Act

Volatile Substance Abuse Prevention Act
Notifiable Disease Act
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1 Cancer (RegistratiorAct

CDCo0s pri mary function i s t o contr ol
communicable diseases in the Northern Territory. CDC has offices in the five major

urban centres of the NT,;
1 Nhulunbuy (East Arnhem region)
1 Darwin (Darwin region)
1 Katherine(Katherine region)
1 Tennant Creek (Barkly region)
1 Alice Springs (Central Australia region)

The staff at CDC are divided into units, including Sexual Health and Blood Borne
Viruses (SHBBV), Immunisation (including those staff who maintain the NT
immunisation register), Surveillance, Community Physician (which includes Injury
Prevention), MedicaEntomology, Community Paediatrics (including a project officer
who maintains the NT cerebral palsy register), the Rheumatic Heart Disease program

and the Trachoma program.

The surveillance section is responsible for undertaking surveillance on moreCthan 9
notifiable diseasésand mounting the necessary public health responses, including the

investigation and management of outbreaks.

CDC provides somelinical services which includ¢hose offered by the TB team
(tuberculosis/nontuberculous mycobacterigktesy disease screening, treatment and
contact tracing) and those offered by the SHBBV team and Clinic 34 Staff (sexual
health testing, treatment and contact tracing). Clinical staff at CDC also provide an
immunisation service, run immunisation programsd aprovide posexposure
prophylaxis or vaccinations (i.e. for measles, pertussis contacts or post bat/monkey

exposure).

CDC's role also includes developing policies, clinical guidelines and factsheets and
liaising with other agencies, organisations, mexhd the public to protect and inform

the health of Territorians.
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Public health experience during the MAE tenure
OzFoodNet

As the OFN epidemiologist my role mainly involves conducting surveillance of the
following enteric diseases; salmonellosis, shamll, campylobacteriosis,
cryptosporidiosis, Shigtoxin producingescherichia col(STEC) infection, haemolytic
uraemic syndrome (HUSYibrio food poisoning, invasive/ibrio disease, hepatitis
A/E, Ciguatera poisoning, listeriosis, yersiniosis, amoesidsiucellosis, cholera and
typhoid.

Gastroenteritis or suspected food or waterborne disease in more than one person in an
institution orin thosewho are suspected to be-egposed is also notifiable. This is
typically reported to CDC by clinicians. | folv up these cases by administering a

hypothesis generating questionnaire.

| administer hypothesis generating questionnaires to all salmonellosis, shigellosis,
STEC, HUSVibrio food poisoning, hepatitis A/E, listeriosis, amoebiasis and typhoid
cases notied in the Darwin region. Typically, | will administer between-1H
salmonellosis questionnaires per week while the other diseases are less common. |
provide advice to individual cases on potential exposures and how to minimise

transmission. The main aihowever, is to detect clusters/outbreaks of disease.

It is my role to conducsyndromic surveillance of adult gastroenteritis presentations to
RDH daily in order to detect outbreaks or increases in gastroenteritis. An evaluation of

this surveillance systeforms a chapter in this thesis.

When cases of hepatitis A/E and typhoid are notified, | ensure that an appropriate public

health response follows.

There are usually-2 outbreaks of enteric disease that | investigate per month. These
can vary from small atbreaks at child care centres or within families to large restaurant

outbreaks that result in analytical studies to describe the outbreak.

| report fortnightly, queterly and annually to OFNCentral in Canberra. | report on
notification trends, interestyichanging epidemiology and cluster and outbreak
investigations. OFN conducts enhanced surveillance on all listeriosis cases by collecting
information on a long list of exposures and laboratory typing data wfonocytogenes

isolates. | prepare the natairfortnightly surveillance report for the OFN network.
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Non-foodborne disease surveillance

In addition to my OFN tasks, | also participated in other surveillance tasks as directed.
Every morning at CDC we have a morning handover meeting. The staff at CDC
participate in a rostercatlhatphsoeneesd tfhoerm am.
call involves receiving calls from clinicians about diseases that may require follow up,
following up notifications of disease where a public health response is required,
collecting enhanced data on various notifiable diseases, answering immunisation
queries from clinicians and answering queries from the public. At the morning meeting,
current health issues are discussed as well as breaking media and journal articles and
other local and international topics that affect public health in the NT. My attendance
and contribution to t oncall meetings has add to my public health knowledge and

MAE experience.

| attend and participate in a number of meetings each week. On Myralderritory

wide meeting is held whereby the regional CDC offices connect by internet. This
enables an interactive multiedia meeting to occur. The different sites are able to share
presentations of data, graphs and figures. It also enablesoffam® communication

and staff across the Territory are able to familiarise themselves with each other. There is
an additional fortnightly Territoryvide surveillance meeting on the Thursday following
fortnightly CDNA meetings. This meeting also involves all BRDC offices connecting

to a virtual meeting room via the internet. Each site reports on disease surveillance
issues or outbreaks in their region, public health follow up they have performed and any
issues they have related to these issues. The meetinogaised by the head of
surveillance who will go through the surveillance and jurisdictional reports presented at
CDNA, the fortnightly NT surveillance reports and various flu surveillance reports and
graphs. He will identify trends in notifications or dassues and discuss. The meeting

also offers an opportunity for education and development for the staff who participate.

| find that by attending the daily handover meeting, the MondaywWwdE meeting and
the fortnightly surveillance meeting | learn a.ltitis an easy way to gain experience

and knowledge rapidly.

The head of surveillance and | also attend a monthly meeting with the Environmental
Health (EH) team.

Some of the other surveillance activities | participated in during my MAE tenure

included;

17



1 generating routine surveillance reports including flu surveillance reports and flu

trackingd reports
1 acting as the secretary of the NT Zoonosis Committee

T reporting to the Commonwealth of Aust:
returning from Ebolaaffected countries during the Ebola outbreak in West
Africa

1 establishing and managing a NetEgontact tracing database for measles

notifications in the NT

1 sitting on the listeriosis Series of National Guidelines (SoNG) working group as

part of the CDNA eview of the listeriosis case definition

1 conducting a literature review of the recognition of acute rhegnfatrer
outbreaks as part of a responséntreased numbers of acute rheumatic fever in

a remote Indigenous community in the N¥

1 assisting todevelop and administer questionnaires at 2 remote Indigenous
communities in order to investigate a cluster of children with high blood lead

levels™
T assisting to raise public awareness of melioidosis by meeting with stakelfolders
71 participating in the NTCDC conference organising committee
1 being a reviewer for thMorthern Territory Disease Control Bulletin

Outside of CDC

In addition to the work | did at CDC | also undertook work for the National Ciritical
Care and Trauma Response Centre (NCCTRC). The RRCTCare based in Darwin and
their key function is to despatch Australian Medical Assistance Teams (AUSMAT) in
response to disasters in the ABlacific region:> | am a member of the NCCTRC as a
medical laboratory scientist and epidemiologist. In 2014 a@t52 deployed on
training missions to TimekLeste to support the annual Tour de Timor mountain bike
race. | was deployed as a public health officer asdaliaison officer | gained
experience at identifying and managing public health concerns in tieéogeng world

setting as well as media experieecelimorese and Australian television (Figure 1).
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ANTHONY DRAPER

NATIONAL CRITICAL CARE & TRAUMA RESPONSE CENTRE

Figure 1. Screenshot of interview with Channel 9 News (11 September 2015)

| also conducted some work for the Bairo Pite Clinic (BPC) in Dili, Thpesie. For
the data analysis project of my MAE | analysed data from the BPC tuberculosis (TB)
register. The work involved not only analysing a dataset but also attempting to develop
a new database. This project is ddsmnl in more detail in Chapter & this bound

volume.

In October 2016, | was involved in the screening and data collection phase of a study in
Timor-Leste which aimed to estimate the prevalence of rheumatic heart disease, scabies
and impetigo in both urban and rural settings amongst school cglelden. | was
involved in establishing a data collection tool, a data dictionary and the analysis of the
data in early 2017. There will be two papers submitted to peer reviewed joasnals

result of this study

Summary of MAE course requirements

| comgdeted the compulsory coursework requirements for the qualification of Master of
Philosophy (Applied Epidemiology) as per Table 1, as well as the four compulsory field
projects (Table 2) and the additional required practical activities (Table 3). | was
involved in a number of other public health projects while an MAE scholar that

contributed to my development as a public health practitioner. Evidence of these
projects can be found in the appendices of this chapter.
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Table 1. Coursework units to qualify for Master of Philosophy (Applied Epidemiology)

Unit Semester completed

POPHB8316 Outbreak Investigation

Semester 1, 2015

POPHB8317 Public Health Surveillance

Semester 1, 2015

POPHB8313 Analysis of Public Health Data

Semester 2, 2015

POPHB8315 Applied Epidemiological Research

Semester 2, 2015

POPHB8914 Issues in Applied Epidemiology

Semester 1, 2016

Table 2. Compulsory field projects completed during the MAE

Field project

Details

Plan and conduct an
epidemiological
study

Using short message service (SMS) as a tool to follow up
campylobacteriosis notifications. [Chapter 3]

An outbreak of salmonellosis associated with duck prosciutto at a
Northern Territory restaurant. [Chapter 2]

An outbreak of Salmonella Saintpaul gastroenteritis after attending a

school camp in the Northern Territory. [Chapter 2]

Analyse a public
health data set

The epidemiology of persons diagnosed with tuberculosis at the Bairo
Pite Clinic in Timor-Leste. [Chapter 5]

Using short message service (SMS) as a tool to follow up
campylobacteriosis notifications. [Chapter 3]

An outbreak of salmonellosis associated with duck prosciutto at a
Northern Territory restaurant. [Chapter 2]

An outbreak of Salmonella Saintpaul gastroenteritis after attending a

school camp in the Northern Territory. [Chapter 2]

Evaluate a public
health surveillance

system

Evaluation of the Royal Darwin Hospital Emergency Department

Syndromic Surveillance System. [Chapter 4]

Investigate an acute
public health

problem

An outbreak of salmonellosis associated with duck prosciutto at a
Northern Territory restaurant. [Chapter 2]
An outbreak of Salmonella Saintpaul gastroenteritis after attending a

school camp in the Northern Territory. [Chapter 2]
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| completed the additional requirements of the MAE as outlindclble 3.

Table 3. Additional required practical activities of the MAE program.

Practical

competency

Details

Literature review

A literature review was completed for each of the field projects

completed above

Report to a non-

scientific audience

Worked with other staff members at CDC to develop meliodiosis
awareness poster [Appendix 1 of this chapter]

Drafted various media releases during my MAE tenure regarding
melioidosis, Salmonella, Cryptosporidium and Norovirus. [Appendix 2

of this chapter]

Oral presentations

6 An o ut Balmorela Sairftpaul gastroenteritis after attending a
school camp in the Northern Terrtr
4]

Presentation at:

1. 45th OzFoodNet face-to-face meeting, Vibe Hotel Darwin
Waterfront, Darwin, Northern Territory, Australia, March 2015.

0ANn outbreak of salmonellosis as
Northern Territory restaurant. 6
Presentation at;

1. Northern Territory Centre for Disease Control Conference, Charles
Darwin University, Waterfront Campus, Darwin, Northern Territory
Australia, September 2015.

2. Australian National University Research School of Population Health
Lunchtime Seminar Series, National Centre for Epidemiology and
Population Health, Australian National University, Canberra, Australia,
February 2016.

3. 8th South East Asia and Western Pacific Bi-regional TEPHINET
Scientific Conference, Apsara Palace Resort and Conference Centre,
Siem Reap, Cambodia, December 2016.

6The use of s h aa(EMSite fellovaup eases efr v i
Campylobactergastroenteritis in Dar win
3, Appendix 2]

Presentation at;

1. 49th OzFoodNet face-to-face meeting in Melbourne, Victoria,
Australia, June 2016.

2. 2016 Northern Territory Centre For Disease Control Conference,
TIO Stadium, Darwin, Australia, September 2016.
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Practical Details

competency

Publications 1. Draper A, Casoktiorfor comtdtettading during a
measles outbreak. [poster]. Presented at the 2015 Public Health
Association of Australia Communicable Disease Control Conference,
Brisbane 2015. [Appendix 3 of this chapter]

2. Kurucz N, Markey P, Draper A, Melville L, Weir E, Davis S, Warchot
A, Boyd R, Stokeld D. Investigation into high Barmah Forest virus
disease case numbers reported in the Northern Territory, Australia in
2012/13. Vector-Borne and Zoonotic Diseases. 2016;16(2):110-116.
3. Draper A. Enteric disease in the Northern Territory in 2015. The
Northern Territory Disease Control Bulletin. 2016;23(1):15-24.

4. Draper ADK, Markey P, Krause V, Davis S. The use of short
message service (SMS) to follow up cases of Campylobacter
gastroenteritis in Darwin, Northern Territory. The Northern Territory
Disease Control Bulletin. 2016;23(2).

5. Boyd R, McGuinness S, Draper A, Neilson M, Krause V. Melioidosis
awareness campaigni Don 6t get Te Northein deoritoly s .
Disease Control Bulletin. 2016:23(1);1-4.

6. Draper ADK, Morton C, Heath J, Lim J, Schiek A, Krause V, Markey
P, Davis S. An outbreak of salmonellosis associated with duck
prosciutto at a Northern Territory restaurant. 2016. Published in
Communicable Disease Intelligence. [Chapter 2, Appendix 1]

7. Draper ADK, Morton C, Heath J, Lim J, Markey P. An outbreak of
Salmonella Saintpaul gastroenteritis after attending a school camp in
the Northern Territory, Australia. 2016. Published in Communicable

Disease Intelligence. [Chapter 2, Appendix 3]

Lesson from the Draper ADK. Estimating incubation periods and exposure times in
field (LFF) foodborne disease outbreaks. Conducted via teleconference,

November 2015. [Appendix 4 of this chapter]

Teaching iAdmini stering questionnaires wh
investigationbo

Delivered to MAE2017 cohort at National Centre for Epidemiology and
Population Health, March 2016. [Appendix 5 of this chapter]

Lesson from the field

| chose to present my LFF on estimating exposure times and incubation periods during
foodborne disease outbreak investigations (Appendix 4 of this chapter). | chose this
topic because | think it is a useful skill forviestigating poinsource outbreaks when

the aetiological agent is unknown. | learned that when delivering a teaching session it is
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important to define the learning objectives prior to developing the lgdsorand to
confirm at the end of the lessdimatthose learning objectivesere indeedachieved. |
learned that it is important to provide unambiguous and easily interpretable questions
and instructions to students. In the future | will plan to pilot tutorials before delivering
them to check for ambigyi. The final major learning from my LFF was not to assume
prior knowledge. | found that some things that | reluctantly included in my teaching
because | thoug they were overly simplayere in fact new and different concepts to

others, particularly whehlicrosoft® Excel was involved.

Teaching to MAE 2017 Cohort

We chose to deliver a session to the MAE 2017 on administering questionnaires when
conducting an outbreak investigation (Appendix 5 of this chapter). Again the major
learning point for me was theeed to carefully define the learning objectives of the
teaching session prior to developing a teaching plan. Tanyth de Gooyer and | did most
of the planning and development of the task and then minor tasks were delegated to
other members of the team at tead of the development process. The learning
objectives really were helpful in this instance because the subject matter we were
teaching had the potential teeer off task. Learning objectives were useful for both
tutors and students, to reinforce thenpiples of what was being taught. | learned that

some people are comfortaljjer e s ent i ng o6off the cuffd ani
about teaching others. I l earned that al
some people were. By having an organised learning plan and documents prepared well
in advance, people are givéime opportunity to feel more comfortakite their roleas

teachers.

Activities undertaken in addition to 4 core MAE projects

In addition to the 4 MAE core projects | was also involved in 2 prevalence studies in
Timor-Leste. My role in both projects wa tdevelop data dictionaries and
questionnaires and then to clean and analyse data for the principle researchers. | was
also involved in co#icting data on the ground in TamLeste. At the time of writing

thisthesis, both of these studiesrevén the wrie-up phase.

The first study was a study to determine the prevalence of scabies and impetigo in
school children in TimeLeste in both the capital, Dili and in rural Ermera. The second
study was to determine the prevalence of borderline and definite rhelmaart disease

in Timor-Leste, again in bothrban and rural settings.
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My participation in these 2 studies taught me the importance of continual engagement
with principle researchers about data because there needs to be communication of
clinical and statistical information. Secondly, in both of the studies there were people
with varying proficiency in the Timorese language, Tetum who were asking
guestionnaires and recording responses.
usually live in your house?0 created an
of the malae (foreigners) just asked the question and recorded the response from the
Timorese kids while some of tlehermalaewho were more proficient in Tetum and

the local Timorese interviewergould interrogate further and ask the kids to count out
how many peopldived in their house. It became evident that when asked how many
people lived in their house, the Timorese kids were initially only reporting the number
of children in their house, but when prompted also included their parents. | learned from
this that fo my next study in Timoeteste | will aim to pilot the questionnaire

beforehand and also deliver more training to interviewers.
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Appendix 1. Meliodosis awareness poster

@98 NORTHERN
#r TERRITORY

Don't get i
MELIOIDOSIS

Melioidosis is aiserious disease caused by germs in our soﬂ f
surface after.heavy rains. These germs enteryour body,thugh G(Jts
and sores oryou can breathe them in. - , ' '

*

Protect yourself from melioidosis

® Wear shoes during the wet season

® Wear gloves when working outside

® Wear a mask when using a high pressure hose
e Stay indoors during storms

e Take it easy with alcohol

@@ @

For more information visit health.nt.gov.au or web search ‘melioidosis fact sheet’
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Appendix 2. Mediareleases | helped to write (201:2016)

Northern T
Torritory Media Release
Government

Department of Health

Darwin Salmonella Warning
20 April 2016

The Department of Health is currently investigating a recent increase in salmonella infections across Darwin,
Palmerston and the rural area.

The Centre for Disease Control and the Environmental Health branch are working to identify the source of the
infection.

Head of surveillance from the Centre for Disease Control, Dr Peter Markey, said the investigation is attempting to
determine whether there is a common food source among the people affected by salmonella.

Dr Markey said on average the Department of Health would normally investigate 4-8 cases of salmonella infection
a week in the Darwin urban region.

“Right now we're trying to confirm the cause of more than 50 cases.

“Given the number of cases we've been alerted to, understandably, we are very keen to quickly identify the source
of the problem,” Dr Markey said.

Contaminated raw foods are a common cause of salmonella infection. Potential food sources include eggs, raw
meat, poultry, seafood, fruit and vegetables. Condiments like spices and sauces are also potential sources of the
infection.

Environmental factors including geckos, frogs and family pets can also be a possible sources of infection,
particularly among infants and people participating in activities like camping or those doing dirty jobs around the
home or garden.

“This cluster is likely to be due to contaminated food and our investigation includes interviewing people affected,
inspecting food premises and taking food samples in an effort to identify the source of the current outbreak,” Dr
Markey said.

“This type of salmonella has also been increasing in other states and so this cluster may be linked to a national
increase.

“But our investigation will continue to assess all possible sources both inside and outside the Territory,” Dr Markey
said.

The symptoms of salmonella include fever, diarrhoea, abdominal pain, vomiting and sometimes headache.
Anyone with diarrhoea should drink extra fluids to avoid dehydration. Children with diarrhoea, who vomit or refuse
extra fluids, should see a doctor.

Anyone with prolonged or severe diarrhoea who is vomiting and refuses extra fluids should see a doctor. People
should also seek medical advice if they have prolonged or severe diarrhoea and are unable to keep down fluids.
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Northern i
Tarritory Media Release

Government

Department of Health

RAW BEAN SPROUTS GET ALL CLEAR

4 May 2016

Top Enders have been given the all clear to resume eating raw bean sprouts after a recent spike in Salmonella
infections.

The NT Department of Health, working in conjunction with SA Health, is now satisfied the source of a recent
outbreak of Salmonella Saintpaul has been identified.

Some 120 people in the Darwin area have been affected by the bacterial infection since the beginning of April.

A combined effort involving SA Health and local councils resulted in all bean sprout processors in South Australia
being given the all clear last week.

While South Australians got the green light to resume eating bean sprouts last Friday the NT Department of
Health opted to wait until this week to provide similar advice.

Head of Disease Surveillance at the Centre for Disease Control, Dr Peter Markey, said because of Darwin's
distance from the South Australian supply network NT Health wanted to be absolutely confident any potentially
infected bean sprouts were no longer on supermarket shelves.

Dr Markey said it was possible further cases of salmonella notifications could be reported in coming weeks but
these would be associated with previous consumption.

“We have worked closely with our colleagues in South Australia since it became apparent that we were both
seeing a notable increase in the number of Salmonella Saintpaul notifications,” Dr Markey said.

“Initial investigations pointed to raw bean sprouts as the cause. Those investigations led authorities to a factory in
South Australia which supplies bean sprouts to both SA and the NT.

“As the investigation progressed a positive sample was identified at this particular outlet. We have now been given
an assurance by our South Australian colleagues that there are no further issues with bean sprouts from this
outlet.

“So, we are now confident raw bean sprouts purchased this week are safe to eat. Those purchased previously
should be discarded or cooked, according to our previous advice. ” Dr Markey said.

He also warned that because bean sprouts had been linked with outbreaks of food-borne iliness in the past people
with immune compromise and pregnant women should cook bean sprouts rather than eating them raw.

Dr Markey said Salmonella infection resulted in fever, diarrhoea, loss of appetite, headache, stomach cramps,
nausea and vomiting.

Media contact: Fred McCue 0401 119 792
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Northern

s Media Release

Department of Health

Bean sprouts recalled in NT & SA

20 May 2016

The Northern Territory Department of Health has re-issued a warning about bean sprouts, advising Territorians not
to eat mung bean sprouts following a product recall in South Australia.

Dr Peter Markey, head of disease surveillance at the Centre for Disease Control, said further testing of bean sprouts
from South Australian producer Star Tu had detected Saimonelia Saintpad.

"As result, SA Health has advised people to either throw out their bean sprouts or return them to the place of
purchase," Dr Markey said.

The NT Health Department initially issued an alert on April 22 warning people not to eat raw bean sprouts following
a sudden increase in the number of salmonella infections.

Results from a South Australian investigation early this month indicated bean sprouts were the likely cause of the
salmonella outbreak here and in SA.

Following the cleaning of factory machinery the sprouts were given the all clear in the NT on May 4. However,
further testing of bean sprouts in SA has revealed persistence of the same strain of salmonella, prompting the recall
of the product.

"Despite this latest finding in South Australia the good news is there have been no further cases of salmonella
infection of this type detected in the NT since the all-clear was given," Dr Markey said.

"Departmental Environmental Health officers are also working with distributors and retailers, including market
coordinators, to ensure the product is removed from sale and destroyed. Random audits will be undertaken to
ensure that the product has been removed from sale. If you have Star Tu sprouts at home, either destroy them or
return them for a refund.”
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Information on the recall can be found on the environmental health website  http://health.nt.gov.au
/Environmental_Health/index.aspx (http://health.nt.gov.au/Environmental_Health/index.aspx)

Products recalled include:

Star Tu, Chinese Bean Sprouts, all use by dates. Product sold in plastic bags all sizes, including 350g, 1kg and 5kg.
Also sold to consumers loose.

Sunshine Sprouts, Bean Sprouts, 125g plastic tub, all use by dates.

These products have been available at retailers such as major and small supermarkets, small grocers, as well as
fruit and vegetable grocers. They have also been used by food service businesses, such as restaurants and cafes.

Media contact: Fred McCue 0401 119 792
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e Media Release

Department of Health

Territory "Crypto" warning
10 June 2016

The Northern Territory Centre for Disease Control (CDC) has issued a warning about gastro caused by the parasite,
Cryptosporidium parvum.

Cryptosporidiosis (commonly called “crypto”) can be spread by consuming food or water that has been
contaminated with faeces from infected people or animals.

People with crypto who have diarrhoea or who have soiled bathers can spread the parasite when swimming or
sitting in pools including home pools, paddle pools and public swimming pools.

The crypto bug is relatively resistant to chlorine and only very small amounts of faeces are enough to contaminate a
pool and potentially make others sick.

Currently increased numbers of crypto cases are being reported, possibly due to the continuing hot and humid
weather in the NT. Over 200 cases have so far been reported this year with the usual number of cases being
around 80.

Common symptoms are watery diarrhoea and stomach cramps. Symptoms may last for a few days, but can
sometimes continue for a few weeks. Most cases are in young children and the most severe infections occur in
people who may have weakened immune systems (e.g. people receiving chemotherapy treatment, steroids or those
with HIV/AIDS).

Infants who attend childcare and those who have contact with large numbers of children are at greater risk of
infection. The bug can be spread when children put toys, objects or foods that have been contaminated into their
mouth.

People with diarrhoea should not swim in pools shared by other people until at least 24 hours after their diarrhoea
has stopped and those who have been to a doctor and been specifically diagnosed with cryptosporidiosis should not
swim in public or shared swimming pools, including backyard paddle pools, for at least 2 weeks after their symptoms
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have stopped.

If any pool, spa or paddle pool is accidently contaminated by faeces make sure everyone immediately leaves the
pool and then remove the faeces (using gloves, a fine net or vacuum system). Wash your hands thoroughly
afterwards. Further information on how to decontaminate a public pool is available on the Environmental Health
factsheet on Cryptosporidium in swimming pools available at: http://health.nt.gov.au/Environmental_Health
/Water_Quality/index.aspx#RecreationalWater (http://health.nt.gov.au/Environmental_Health/Water_Quality
/index.aspx#RecreationalWater). For private and individual pools, it is recommended to contact a swimming pool
specialist for expert advice.

Children with diarrhoea should not attend childcare or school until 24 hours has passed since a loose bowel action.
People with diarrhoea should not prepare or handle food that will be eaten by others. Always wash your hands after
you go to the toilet and before preparing and eating food.

For more information, please visit www.health.nt.gov.au (http://www.health.nt.gov.au) and search for “crypto’.

Media Contact: Lorraine Hook 0427 596 954
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Gastro cases on the rise
11 July 2016

Territorians are reminded to be vigilant about hygiene following a rise in gastroenteritis cases across Darwin.

Anthony Draper from the Centre for Disease Control said that there has been an increase in viral gastroenteritis or
‘gastro’ cases in recent weeks.

“We have seen a couple of clusters of viral gastro which is often caused by norovirus — a virus that can spread
very easily so it is important for people to be vigilant to stop it. Viral gastro is usually associated with vomiting and
it is not very pleasant,” Mr Draper said.

“The best way to avoid catching or spreading gastro is to regularly wash your hands with soap and water and dry
your hands with clean towels, particularly after going to the toilet, and before preparing food.

“Store foods at their recommended temperatures, and if you're sick, don’t prepare food for others. Aussies have a
tendency to be pretty tough and stoic but you won't be very popular if you spread gastro to your friends and
colleagues. We advise you that if you have gastro, don’t go to work or public functions for at least 24 hours after
your symptoms have stopped”

Gastroenteritis is an illness caused by infection of the digestive tract that develops 1-3 days after exposure and
may last one or two days, or longer. Symptoms include nausea, vomiting, diarrhoea and/or stomach cramps.

“Although the symptoms might only last for 24 hours, it can really be an unpleasant experience.”

For those with gastro who have diarrhoea, they should:

. drink extra fluids to avoid dehydration
. not attend child care, school or work until the diarrhoea has ceased
. not prepare food for others
. not swim, wade or paddle in public pools
. see a doctor if they have prolonged or severe diarrhoea or have symptoms that concern them.

Children with diarrhoea who vomit or refuse extra fluids should see a doctor.

Food handling staff who have become ill with symptoms of gastro must not return to work until 48 hours after
symptoms have eased.

“Whether you're at home or travelling, it is really important to protect yourself from gastro,” Mr Draper said.
Those without access to water to wash hands should use an alcohol-based hand sanitiser.

CONTACT: Fred McCue 0401 119 792
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Early rains spark melioidosis warning

28 September 2016

The Wet Season is not quite here but Territorians are already being warned to protect themselves from the
potentially deadly soil-borne disease, melioidosis.

Director of the Centre for Disease Control, Dr Vicki Krause, said unseasonably heavy September rains along with
the prospect of more wet weather had sparked the melioidosis warning.

She said contact with pooled muddy water and aerosolised soil during heavy rain heightened the likelihood of
exposure to the melioidosis bacteria.

“During the dry season, melicidosis bacteria live deep within the soil but as the rains set in, larger amounts of the
bacteria come to the surface where they can come in to contact with humans,” Dr Krause said.

"The bacteria can invade the body through cuts and sores but it can also be breathed in if it's stirred up by the
wind.”

Dr Krause said melioidosis infection can sometimes lead to severe pneumonia and blood poisoning.

It can be a fatal disease with up to 15 per cent of those with the disease dying. Those with other chronic medical
conditions are most at risk of severe disease, Dr Krause said.

“Most commonly the disease presents with symptoms of fever, cough and breathing difficulties but melioidosis
presentations can vary greatly.”

The incubation period from when someone is exposed and infected to when they are acutely unwell can range
from 1 to 21 days. In some cases the onset of symptoms is slower and will include features like weight loss or
sores that do not heal.

“People with weaker immune systems, such as those with diabetes, kidney disease, lung disease, cancer and
treatment for cancer and people on steroid therapy are at greater risk of developing the disease if the bacteria
enters their body.

“People who consume large amounts of alcohol are at a greater risk of getting melioidosis and this also includes
people who binge drink.

“It's very important people in any of these categories stay indoors during heavy wind and rain,” Dr Krause said.

To avoid contracting melioidosis it's recommended to wear waterproof footwear around mud, soil and pooled
water and to wear gloves when handling soil or muddy items.

“People who work with soil such as gardeners and building tradespeople should always wear protective clothing,
as healthy people can get the disease if they are exposed to mud, pooled water or aerosolised soil.
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Monsoon increases melioidosis risk
Thursday, 05 January 2017

The monsocon has brought a wet and windy beginning to 2017 and people in the Northern
Territory need to be aware and protect themselves from the potentially deadly disease,
melioidosis.

Since October there have been 17 cases of melioidosis reported in the NT, including 1
death. This is higher than previous years.

The Centre for Disease Control is warning that contact with mud, puddles and
aerosolised soil during heavy rain increases the likelihood of exposure to the melioidosis
bacteria.

“During the dry season, melioidosis bacteria live deep in the soil, but during the wet
season, larger amounts of the bacteria come to the surface and the potential for contact
with people is increased.,” Centre for Disease Control Director, Dr Vicki Krause said.

"The bhacteria can invade the body through cuts and sores but it can also be breathed in if
it's stirred up by the wind.”

According to Dr Krause, an infection can sometimes lead to severe pneumonia and blood
poisoning and unfortunately 10-15 per cent of people who get infected die, even if they
receive the best medical care.

“We usually see symptoms of fever, cough and breathing difficulties but the symptoms of
melioidosis can vary greatly.”

People usually get sick 1 to 21 days after they become infected with the bacteria. In
some cases the onset of symptoms is slow and may include features like weight loss or
sores that do not heal.

Staying indoors during heavy wind and rain, particularly if you have a weakened immune
system is an important way to avoid exposure. . People with weaker immune systems,
such as those with diabetes, kidney disease, lung disease, cancer and treatment for
cancer, and people on steroid therapy are at greater risk of developing the disease if the
bacteria enter their body,” Dr Krause said.

“People who drink too much alcohol are at higher risk of getting melioidosis. This also
includes people who bhinge drink.”

To avoid melioidosis, wear waterproof footwear around mud, soil and areas of pooled
water and wear gloves when handling soil or muddy items.

“Gardeners, labourers and other people who work with soil should always wear
protective clothing, as healthy people can get the disease if they work in or are exposed
to mud, pooled water or aerosolised soil,“ Dr Krause said.

www.nt.gov.au/health
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“People using high pressure hoses around soil should use masks to prevent breathing in
the bacteria.”

Anyone concerned about melioidosis should contact their GP or hospital.
More information on melioidosis is available at:

https://nt.gov.au/wellbeing/health-conditions-treatments/bacterial/melioidosis

Media Contact: Joel Carter or Dmiitra Grehl (corporate comms to supply number)

www.nt.gov.au/health

39




Appendix 3. NetEpiT a solution for contact tracing during a measles
outbreak [poster]. Presented at the 2015 Public Health Association of
Australia Communicable Disease Control Conference, Brisbane 2015

NetEpi — a solution for managing contact tracing during a measles outbreak

Anthony Draper'?, Heather Cook’
1 Centre for Disease Control, Northern Territory Department of Health, Darwin, NT.
2 National Centre for Epidemiology and Population Health, Australian National University, Canberra, ACT.
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ABSTRACT

A single case of measles, let alone multiple cases can stretch the resources of a public health unit. An intensive contact tracing effort is
essential to reduce secondary cases and the subsequent costs to the health care system, loss of productivity in the community and well-
being of families. Contact tracing is labour intensive, with public health unit staff involved in telephoning contacts, arranging follow up,
undertaking enhanced surveillance and additional tasks that take them away from other duties. A measles outbreak results in a
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considerable financial, time and resource cost to the unit. Australian
National
After a large outbreak of measles in early 2014, the NT looked to use the internet based NetEpi® tool to manage contact tracing for University

future outbreaks. Using NetEpi® streamlined and simplified our subsequent measles outbreak workloads
BACKGROUND Figure 2. NT CDC staff contact tracing during measles outbreak, NT Measles Outbreak, Nov 2014
Jan-Mar 2014 E

NetEpi

- Developed in 2004 by the New South
Wales Department of Health, Australian
Government Department of Health and
Ageing and others available under a free,
open-source licence

- 3 cases (1/3 overseas imported)

Figure 5. Epicurve of NT measles outbreak by onset date, Nov 2014

[ e—

impocted

- Internet based program for data
ion and ment during
outbreaks

Nomber of cases

- Questionnaires easily created and
modified

- Allows for multiple users to enter data
concurrently at any location

- Requires limited training Onet
- Enables analysis of data and outbreak THE SOLUTION - NetEpi® used for contact tracing of 444 contacts
situational reports to occur in real time Implementation of NetEpi® - Real-time situational reporting possible
- Used as contact tracing recording tool - Allowed for ongoing resource requirements to
bl caligl Geeian i - Electronic questionnaire developed based on be evaluated
- 48 cases (6/48 overseas imported th i i
{ o ? . ) e - NetEpi® data readily and rapidly analysed
- Local transmission occurred in - Incorporated procedural elements

Table 1. Summary of data from NetEpi®, NT measles outbreak, Nov
- Standard report configured for instant 2014

outbreak status updates - | MNumber of measles contacts 303 (89%)
successfully contacted

households, shopping centres, waiting
rooms and child care centres

Figure 1. Epicurve of NT measles outbreak by onset date,
Jan-Mar 2014

- Logins issued to all contact tracing staff Time taken et
ime taken to complete Range: 0-23 days, Mean: 4

- Easily modifiable templates created for future imcing|f0r each individual days, Median: 4 days
Bbacal Acaired outbreaks contac
a4 Bmperted lcall | 2calls | 3 calls | Other®
. ; S -~
Figure 3. Measles contact questionnaire in NetEpf’ Number of phone calls
I e e required to reach contacts 263 e 14 75

5 i a1 s e

Number of contacts given .
MMR vaccine by CDC staff

Number of contacts referred

elsewhere for MMR vaccine 38

A1 AR R

Number of contacts given
NHIG by CDC staff

“COC staff provided community-based follow up of contacts

amongst the Darwin ‘long grass’ (itinerant) population

T

g

o

- Outbreak room established at Centre for
Disease Control (CDC) to coordinate CONCLUSIONS

contact tracing - NetEpi®
Approximately 3000 contacts followed - is a useful tool for contact tracing in a

up and CDC staff administered vaccines OUTCOMES USING NetEpi@ measles outbreak

and normal immunoglobulin (NHIG),

] - allows ion of I
investigated potential cases and Procedural benefits and operational information in a single
provided serology testing of contacts - Reduced staff and physical resources required dataset

L QIR i - enables rapid analysis of data

THE PROBLEM - Contactrll:raners.t;clnu'l:d op'erate fror: own office - can generate real-time situational reports
. or anywhere with internet connection

- Contacts followed up using paper-based il - allows staff resources to be more efficiently
questionnaire and entered post hoc into - Direct entry of records into NetEpi® led to utilised and further requirements more easily
a spreadsheet making it difficult to improved data quality and greater efficiency assessed
a!:alytge dT'a aniprowde ScEuste - Nominated contact tracer was easily identified - Pprovides an efficient means to manage
LTI M by anyone with NetEpi® access. This contact tracing during large outbreaks

- Contact tracing of multiple cases streamlined our receipt of calls from contacts

overwhelmed our resources, particularly replying to messages

staff time as documented elsewhere!
- Facilitates contact tracing workload to be

shared outside the individual public health
unit.

- An outbreak debrief recommended an
alternative method for future outbreaks

REFERENCES

1. Flego KL, Belshaw DA, Sheppeard V, Weston KM. Impacts of a measles outbreak in western

Sydney on public health resources. Commun Dis Intell. 2013; 37(3)
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Appendix 4. Lesson from the field exercise (November 2015)

Lesson from the Field
Anthony Draper i November 2015

Foodborne outbreak investigations
Estimating incubation periods and exposure times

This lesson from the field (LFF) exercise is a self-directed learning exercise and will be
available on Wattle from 11/11/2015.

Please email all answers to anthony.draper@nt.gov.au by Friday 20/11/2015.

If anybody has problems please call me on (08)89227635 or contact me by email.

Instructions

This LFF will require you to use Microsoft excel.

It consists of some simple data manipulation and use of pivot tables.

Instructions are highlighted with red titles, questions in blue.

The technique used in this LFF is based on the World Health Organisation publication,
AFoodborne Disease Outbreaks. Guidedines for
This document can be found at:

http://www.who.int/foodsafety/publications/foodborne disease/outbreak quidelines.pdf

You might also find the QLD Health document,i Foodb or ne pmanipbndigmne n s
for outbreak investigations i 2 0 1 Qseéful. It can be found at
http://www.health.gld.gov.au/ph/documents/cdb/30586.pdf

Learning objectives
By the end of this LFF you should be able to:
1 Create asimple epicurve using pivot tables in Microsoft excel.

1 Complete the following tasks for an outbreak where only the onset time of
illness is known (i.e. the pathogen, time of exposure and incubation
period are unknown);

o Calculate the range of onset times.

0 Usetherange of onset times and the median onset time to
estimate the probable exposure time of an outbreak.

o Estimate the median incubation period of an outbreak based on the
probable exposure time.

1 Determine the likely aetiology of an outbreak based on this estimated
incubation period and symptomology.

Note: The data used in this LFF is from a real outbreak in the Northern Territory but has
been modified to maintain confidentiality.
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Introduction to the LFF exercise

When investigating an outbreak of foodborne illness it is sometimes easy to determine
a particular meal or time of the day when people ate the food that made them sick. This
is usually the case when people who are otherwise unknown to each other are
exposed to contaminated foods at restaurants or at takeaways. These people come
from different suburbs and households and the only thing they have in common is that
they ate at that particular restaurant or takeaway at the same time.

Determining which particular meal or food made people sick becomes more difficult
when you deal with groups who have shared multiple meals together over multiple
days. This problem often presents when investigating outbreaks amongst members of
the same family, bus tour groups, school camping groups and people on cruise ships. If
you know the pathogen, you know the likely incubation period and can work back to
determine a likely meal. However in remote locations in particular, lab results can take
time to come back and it is important to determine a likely aetiology of an outbreak
rather than waiting for these lab results.

Background to outbreak

It is Thursday November 12" 2015. You are working in the surveillance section at the
Centre for Disease Control in Darwin. You receive a call from the headmaster at a
primary school in Darwin who tells you almost half of one particular class is away sick
from school. He also tells you that this class were on a school bus trip the week before.
You manage to contact all of the sick kids and you create a simple line-listing which is
attached to this LFF.

Instruction 1

1. Open the spreadsheet called ALFF Draper

. . . .
Using pivot tabl es, |l etbs create an epicur
2 Click into cell Al nd then click O6CTRL
3. Gotothe commandribbon i n Mi crosoft excel and sel
. . "
sel ect 6l nsert Pi vot Tabl eo.
Z v \FF Ovmper [verie L + Mcmsaht Locel
(2]
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5. I n

t he

newl

y opened pivot tabl e,
box on the right hand side into the Row Labels box belowit. Si mi | ar | y,
DATE®G into the Values box below it
ONSET DATE®G.
IxJ FER v LFF Doapar Enarcine 1 - Miroso Eacel R
0 Pormn St - =08
: o Ax Twll o S S e : A
M romtrorter B U S A BB R EE Gveseacow - el et | 2 e .
‘u’ L mow Latels
3 Wmdmvmu m:“"m““: Az
a3 i
L Ron Lt X e

drag O0ON
drag 06
Ensure t

6. Using the information from your newly created pivot table, create an appropriately
labelled epicurve of the outbreak.

Number of cases

5/11/2015

Epicurve of school bus trip gastro outbreak by onset date

6/11/2015

7/11/2015

]

8/11/2015 9/11/2015

Date

10/11/2015
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Question 1

a) What kind of outbreak does the shape of the epicurve suggest?

Point source outbreak

The WHO guidelines for investigating outbreaks of foodborne iliness state that if the
shape of the epidemic curve suggests a point source outbreak, we can use the median
onset time and range of onset times to determine the probable time of exposure:

approximate median incubation pericd
(time from onset of first to last case)
e
v ™
*-----——-===- + 2
3
Y
probable time of PR B > Time
EXpOSUne 50% 509
1 median time of onset of iliness

There are 3 steps
1) Determine the median time of onset of iliness.

2) Calculate the time between occurrence of the first and last case (width of the
epicurve).

3) Subtract this amount of time from the median onset time to obtain the probable time
of exposure.

Instruction 2

Rather than just looking at the data, try using Microsoft excel functions to answer the
following questions.

Question 2

a) What is the median onset date and time in this outbreak?
7/11/2015 11:59pm (Fy=median(E2:E26))

a) What is the earliest onset date and time in the outbreak?
7/11/2015 7:00pm (F,=min(E2:E26))

b) What is the latest onset date and time in the outbreak?
9/11/2015 8:00am (F,=max(E2:E26))

c) What is the range (in hours) of the onsets in the outbreak?
37hours (Fx=(latest onset time i earliest onset time)*24)

d) What is the probable exposure time in this outbreak using the method
outlined above?

6/11/2015 10:59am (~11lam)

Working: Exposure time = median onset time i range of onset times
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Instruction 3

Go back to your line listing. Add a new column called PROBABLE INCUBATION
PERIOD.

Calculate the PROBABLE incubation period for each case based on our probable time
of exposure.

Question 3

a) What is the median probable incubation period

37 hours

b) What is the range of the probable incubation period
33 hours to 69 hours.

Instruction 4

You are able to obtain a rough itinerary of the school bus trip from one of the teachers.
It is found below.

Friday 6™ November 2015

7.25 Arrive at school
8.30 Leave for Crocodile Creek
9.15 Arrive at Crocodile Creek
11.00 Lunch together
12.30 Leave for Humpty Dumpty camp site
2.30 Arrive at Humpty Dumpty camp siteSet up camp
3.30 Snack/Afternoon tea
Activities
5.00 Showers
6.00 Dinner
7.00 Activities
8.30 Supper & prayers

9.30 Bed (lights out, noise out 10pm)

Saturday 7" November 2015

7.25 Wake up, pack up and breakfast
8.30 Leave for Wallaby Flat

9.15 Arrive at Wallaby Flai swimming and free time
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11.00
12.30
2.30

3.30

5.00
6.00
7.00
8.30

9.30

7.30
8.00
9.30
12.30
1.30
4.30
6.00
7.30
9.00

9.30

7.30
8.00
8.00

9.00

Lunch together

Leave for Mt Alligator camp site

Arrive at Mt Alligator camp sité Set up camp
Snack/Afternoon tea

Activities

Showers

Dinner

Activities

Supper & prayers

Bed (lights out, noise out 10pm)

Sunday 8" November 2015

Wake up, shower, set up breakfast

Breakfast

Bus leaves Mt Alligator camp site

Lunch at Never Never Downs

Bus leaves Nevaxever Downs

Bus arrives at the Last Stop Roadhouset up camp
Dinner

Night stuff

Supper & prayers

Bed, lights out at 10 again.

Monday 9" November 2015

Wake up
Breakfast
Pack up camp

Depart Last Stop éadhouse for Alice Springs
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11.00

Arrive Alice Springs and set up camp

12.30 Lunch

1.30 Activities

2.30 Hiking excursion

6.00 Dinner

7.30 Night stuff

9.00 Supper & prayers

9.30 Bed, lights out at 10 again.
Tuesday 10" November 2015

7.30 Wake up

8.00 Breakfast

8.00 Pack up camp

9.00 Depart Alice Springs camp for airport

11.00 Arrive Alice Springs airport

12.30 Depart Alice Springs

6.00 Arrive Darwin Airport

6.30 Parents collect childreinend of camp

Question 4

a) Which meal is likely the cause of the outbreak?

Lunch on 7" November 2015

Question 5

Intheline-:l i sting, cases6 sympt oms

Complete the following table;
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Symptom Number with symptom % of cases with symptom

Fever 18/26 69%
Nausea 23/26 88%
Vomiting 11/26 42%
Abdo pain 24/26 92%
Lethargy 23/26 88%
Headache 21/26 81%
Diarrhoea 27/28 96%
Bloody diarrhoea 8/25 32%

Below is a table of common agents of foodborne disease and their incubation periods
and symptoms.

Agent Incubation period  Symptoms Duration of
illness
Salmonella spp. 6-72 hours Diarrhoea (often 2-5 days

bloody), abdominal pain,
fever, nausea, vomiting
Shigella spp. 12-96 hours Watery diarrhoea (often 4-7 days
bloody), abdominal pain,
fever, vomiting

Campylobacter 1-10 days Acute diarrhoea, 2-5 days
spp. vomiting, fever,

abdominal cramps
Norovirus 24-48 hours Sudden onset nausea, 1-3 days

vomiting, diarrhoea,
abdominal cramps,
myalgia, low grade fever
Rotavirus 24-72 hours Vomiting, watery 4-8 days
diarrhoea, malaise,
headache, low grade
fever

Question 6

Based on the probable incubation period you calculated earlier in Question 3b)
and the symptoms described in Question 5, what agent is the likely cause of the
outbreak?

Salmonella Spp.
END OF EXERCISE
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Appendix 5. Teaching exercise to firsyear MAE scholars (MAE 2017
cohort)

[ F] Australian
@g National

University

Surviving the Outbreak Interview

Alicia Arnott, Anthony Draper, Craig Thompson,
Tanyth de Gooyer, Tambri Housen and Jana Lai

The Team

* Anthony - OzFoodNet NT

+ Alicia — Department of Health and Human Services
(Communicable Disease) and Victorian Infectious
Disease Reference Laboratory (VIDRL)

* Craig — National Centre for Immunization Research and
Surveillance (NCIRS)

+ Tanyth — Department of Health and Human Services
(Environmental Health Unit / Water Program)

* Tambri — Médecins Sans Frontiéres, India

* Jana — Murdoch Childrens Research Institute, Lao PDR
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Objectives of the Session

By the end of this session you will be able to;

* Understand and apply some key principles to enhance
interviews as part of an outbreak investigation

* Create strategies to overcome three common challenges
faced when interviewing cases

Key Learning

You will be provided the opportunity to gain practical
experience to identify strategies for:

* maximising interviewee recall

+ keeping interviewees on topic

* handling interviewees privacy concerns raised during
outbreak interviews

https://www.youtube.com/watch?v=06gKLQpEkfY
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10 key principles

Practice
* Find a quiet space
* Be non-judgmental
+ Avoid leading the interviewee
+ Accurately record responses
* Ensure confidentiality
* Gently re-direct
* Probe
* Use interpreters if required

* Thank the interviewee and explain how the information
will be used

The Scenario

* You are an epidemiologist placed in the Victorian
Department of Health.

+ There have been a number of hepatitis A cases notified
over the past few months.

* You have been asked to undertake a hypothesis
generating questionnaire to determine possible exposure
sources

K

EEP

COLLECT
DATA
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You check Heymanns

* Hepatitis A — long incubation period with an average of
28-30 days (range 14-50 days)
* Faecal / oral transmission
+ Signs and symptoms
— Diarrhea
— Abdominal discomfort
— Jaundice
- Fever

— Nausea / loss of appetite

Heymann, D. 2015. Control of Communicable Disease Manual. American Public Health
Association Press, elSBN: 978-0-87553-274-5

We will give you....

* Outbreak brief
* Pathology result
* Calendar
* Screenshot from OzFoodNet
* Interview questionnaire
* Symptoms
* Exposure information
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Discussion Questions

+ What were the features of the person that you
interviewed?

* How did they behave?
* How did you respond?

* What you would do differently if you encountered this
person again?

Objectives of the Session

Recap

* Understand and apply some key principles to enhance
interviews as part of an outbreak investigation

+ Create strategies to overcome three common challenges
faced when interviewing cases
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An outbreak of salmonellosis associated with duck prosciutto at a Northern

Territory restaurant

An outbreak of SalmonellaSaintpaul gastroenteritis after attending a school

camp in the Northern Territory, Australia
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Prologue

| have been the OzFoodNet (OFN) epidemiologist in the Northern Territory (NT) since
2012 It is my role not only to conduct surveillance on foodborne disease but to
investigate outbreaks of enteric disease in the NT as well as participate in
multijurisdictional outbreak investigations (MJOI) when outbreaks affect multiple states

and territoris across Aus#lia.

During my time as a Master of Philosophy in Applied Epidemiology (MAE) scholar |
was the lead investigator in all local gastroenteritis outbreak and cluster investigations
in the NT. This involved conducting surveillance of foodboriseakse by traditional
laboratory methods as well as syndromic surveillaaicthe Royal Darwin Hospital
(RDH) Emergency Bpartment (ED). | also undertook investigations as a standard
response to public complaints and concerns about food premises. Thgdairmism
were referred to the Centre of Disease Control (CDC) from our colleagues at the NT

Department of Health Environmental Health (EH) Branch.

Over the duration of my student tenure | investigatedtal of 66 outbreaks of nen
foodborne and suspecteabfiborne gastroenteritis (as at 30 June R0MfTese outbreak
investigations varied in size and complexity. The smallest outbreak involved the
suspected persemw-person spread of norovirus within a single family. The largest
outbreak | investigated wasSalmonellaSaintpaul outbreak that affected 38 people at a
large construction plahtand was part of a large natiside MJOI associated with
contaminated bean sprodtdhe outbreak investigations | led ranged in complexity
from simple case series to cohstudies. | was also involved, in the investigation of
increased lead levels in Indigenous children in a cluster of 3 remote comnitanities

the investigation of an increase in acute rheumatic fever (ARF) in a single remote
Indigenous community> As part of my role with OFN, | accompanied EH officers on
their site inspections as part of outbreak responses when possible. | visited restaurants
and a school camp in response to local outbreaks and two melon farms as part of an
MJOI which determined that c&melons produced in the NT were responsibleSor

Hvittingfoss infections in multiple southern jurisdictions of Austrélia.

The body of this chapter consists of two papers | wrote during my time as an MAE
scholar. Both papers have been publishedammuicable Disease Intelligencdé The
first paper reports the investigation of an outbreak of gastroenteritis caus&d by

Typhimurium phage type (PT) 9 associated with eating duck prosciutto at a
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restaurant:’ The second paper reports an outbrea.&zntpaul gastroenteritis among
people who attended a school caifhis outbreak was investigated prior to
commencement of the MAE but much of the writing up occurred during the first six
months of my candidature. |1 gave oral presentations on both of thekeeaks at
various conferences and meetings nationally and internationally. These presentations are

included as appendices.
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Abbreviations

ARF
CDC
ED
EH
MAE
NT
OFN
PT
RDH

Acute rheumatic fever

Centre for Disease Control

Emergency Department

Environmental Health

Master of Philosophy (Applied Epidemiology)
Northern Territory

OzFoodNet

Phage type

Royal Darwin Hospital
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Abstract
Introduction

This chapter details two major public health investigations | investigated during my
time as a Master of Epidemiology (MAE) scholar. The first was an outbreak of
SalmonellaTyphimurium phage type 9 (STm9) at a Darwin restaurant. The second
outbreak was onehich occurred just prior to commencing the MAE but much of the
epidemiological investigation occurred while | was a scholar. It was an outbré&ak of
Saintpaul gastroenteritis amongst students who had attended a school camp in a remote
part of the Northen Territory.

Methods

Both outbreaks were investigated via an initial case series, environmental investigations
and a cohort study. We performed the retrospective cohort studies via telephone using
structured questionnaires developed from menus. Patrotise atestaurant outbreak
were contacted wusing the restaurantos e
name and phone number for each table as well as an itemised bill. Attendees at the

school camp were also asked about activities and other envirairagpbsures.

Data were collected and entered into Microsoft Excel 2010 (Microsoft, USA) and
analysed using Intercooled StatalC® 13 (StataCorp, USA). We calculated relative risks
(RR) with 95 per cent confidence intervals (Cl) and p values were considered
significant at the 0.05 | evel. Fi sher 6s
RR was infinite, exact logistic regression was used to calculate an odds ratio (OR) and
95% CI . The 62 test was used singtheaviaranl y s e
Whitney Wilcoxon rank sm test.

Results

Contaminated duck prosciutto was identified as the likely cause of the STm9 outbreak
and was consumed by all casBalmonellawas not detected in any food samples but
samples of duck prosciutto demonstrated badteaatamination. The restaurant used

inappropriate methodology for curing the duck prosciutto.

The epidemiological investigation of ttg& Saintpaul outbreak at the school camp was

inconclusive but suggestédatenvironmental contamination of food or dtinccurred.
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The environmental health inspection of the campground highlighted multiple

opportunities for contamination to occur.

Conclusions

These two outbreak investigations demonstrate the experience | gained during the MAE
program and my increased calgnce to conduct epidemiological investigations. We
publishedthe first reportedoutbreak of salmonellosis associated with duck prosciutto
and recommended that restaurants should consider purchasimggeecured meats, or

if preparing them on site, enguthat they adhere to safe methods of production. Our
second outbreak investigation highlighted the risks of food or drink being contaminated
with environmentaSalmonella and the importance of preparing food and drink safely

in campground settings.

Lessns learned

| had experience investigating outbreaks of enteric disease before | began the MAE but |
feelthatmy skills have been enhanced as a result of completing the course. | was able to
immediately apply my learnings from the unit POPH8316 Outbheadstigation into

my work practices. | have adapted the processes, templates and analysis methods |
learned during the coursblock and adopted a more systematic approach to

investigating outbreaks.

While investigating the outbreak & Typhimurium PT9associated with consuming

duck prosciutto, | learned of the usefulness of exact logistic regression analysis for
calculating 95% confidence intervals. In cohort studies, when a square in an
epidemi ol ogi st és 4 x ®4is unablb ltoedautate @ t9%% n s .
confidence interval. Exact logistic regression (commandxlogistic
outcomevariable exposurevariable) allows the degree of uncertainty
around relative risks to be communicated more effectively than simply stating that a

95% confidenceinteréda i s oO6undefinedd.

While investigating the outbreak 8f Saintpaul amongst attendees at the school camp, |
learned that it is important to compare the statistical outputs of a cohort study with the
biological plausibility of the potential exposure, the iemvmental assessment and the
timing of an outbreak. In this outbreak, we began the cohort study with no hypothesis
and included over 100 exposure variables. We were somewhat surprised that the cohort
study indicated that the consumption of cordial by cattgndees at one particular meal

61



was significantly associated with iliness. However, when we looked at the epicurve and
the timing of the outbreak, the EH teamb
biological plausibility that the cordial couldave been the vehicle f& Saintpaul
infection, it strengthened our belief that the cordial was indeed the most likely cause of

the outbreak.

Public health impact

The investigation of the outbreak of salmonellosis associated with eating duck
prosciuttoat the restaurant resulted in duck prosciutto being immediately removed from
its menu. The restaurant was served with formal legdices prohibiting it from
serving raw meat dishes prepared on. Jitee publication of this outbreak investigation
reportin a peer reviewed journaighlights the risk ofSalmonellainfection from duck

meat and in particular duck prosciutto. Novel foods like duck prosciutto are increasingly
emerging on to the Australian culinary scene and it is important that people and
restairants preparing these foods establish and implement food safety procedures in
order to limit the potential for such outbreaks to occur. Scientific principles underpin
safe food handling processand it is important not to deviate from safe methods,
particularly when handling raw high risk foods which are becoming increasingly
popular in Australian restaurants and homes. Restaurants should evaluate the benefit of

preparing higkrisk foods on site versus purchasing them from reliable suppliers.

The investigtion of the outbreak d&. Saintpaul among camp attendees resulted in the
camp proprietor being issued with a number of formal legal notices to address issues
identified by the EH team. The proprietor voluntarily closed the camp in order to
address the &ies identified. The camp proprietor was directed to treat the drinking
(bore) water with chlorine prior to its use as a potable drinking water supply and to
make significant refurbishments or replace the kitchen facilifies. publication of this
outbre& invedigation reporthighlights the risks of environmenté&@almonellaand the
lengths people must go to in order to ensure the safe production, processing and

consumption of food in camp settings.

Recommendations

It is important that people and restausapreparing foods establish and implement food
safety procedures in order to limit the potential outbreaks to occur. It is important not to
deviate from safe methods, particularly when handling raw high risk foods which are
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becoming increasingly popular Australian restaurants and homes. Restaurants should
evaluate the benefit of preparing highk foods on site versus purchasing them from
reliable suppliers.

The public needs to understand the risks of contaminating food or drinking water with
environmeatal SalmonellaThey can minimise the risk by undertaking safe production,
processing and consumption of food in camp settings and by appropriately maintaining

and sanitising facilities.
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Appendix 1.Journal article: An outbreak of salmonellosis associated
with duck prosciutto at a Northern Territory restaurant
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