EPI(DEMIOLOGY)
SAVES THE DAY

KEEP
CALM

CALL AN

EPIDEMIOLOGIST

Dr. Meredith Faires BSc(Agr), DVM, MSc, PhD



Presenter
Presentation Notes
Thank you for the introduction.

Over the next 40 minutes, I will be talking about epidemiology – but in a big picture context. I will also be discussing how epidemiology is expanding to address health challenges that we are facing in our hospitals and long-term care facilities.
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Presentation Outline

FUN ANIMAL FACTS!
d What is epidemiology (Epl1)?
1 Examples of Traditional Epi

d Examples of Epi in the field
ad Epi Expanded
A Questions

i LOVE this stick!1!
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For my presentation, I will start off explaining what exactly is epidemiology, followed  by examples of traditional epidemiology and epidemiology used out in the field.
For the second half of my presentation, I am going to focus on the expansion of epidemiology into other scientific areas of study.
And lastly, I will end my presentation addressing any comments or questions you may have.
And just like last year’s presentation, I will also include some fun animal facts – because everyone likes animals – how could you not – look at this cutie!





e —————————————————————
Epidemiology is NOT

d The study of insects (entomology)

1 The study of skin diseases (dermatology)

d Diagnosis and treatment of foot disorders
(podiatry)

d Anatomy, functions, and diseases of the
eye (ophthalmology)

A Proctology
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So to start with, it is important to point out what Epidemiology is not – because the majority of people don’t know what epidemiology is and the following points are actual responses from people when I told them I study epidemiology

- I will rectal cattle but I will not rectal old men


S
el
Epidemiology — What Is it?

d The study of the frequency, distribution,
and determinants of health and disease
within populations...

and

d ...the application of this study to the
control of health problems

d CDC: Disease Detectives
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- So we know what epidemiology is not – let’s look at what epidemiology actually is
And  the CDC uses the term “disease detectives” on their public website
And when people think of epidemiologists as disease detectives – the majority of people picture epidemiologists involved in outbreak investigations – which is certainly true



SARS 2003: DEADLY VIRUS

774 deaths and 8,096 infections reported from November 2002 to July 2003

Canada
251 cases

. Infections

only

- Infections
and deaths

Some of the changes that have been implemented post-Sars

CANADA

B Public health
reform, including
the creationof a
federal-level health
agency

B Three national
disease-related
surveillance
networks to
monitor emerging
infectious diseases

Source: WHO

— \-\"

T cases
1 death

South Africa

CHINA

B Robust online
reporting system that
allows hospitals to
report suspected
disease cases directly
to the authorities

B Laws amended

or added to allow
central leaders to act
swiftly to deal with
outbreaks

~— Germany

Sweden

g

Thailand
9 cases
2 deaths

&

1case
1 death

Malaysia
5 cases
2 deaths

SINGAPORE —
238 cases

Mongolia

~o-

China
5,327 cases
349 deaths

Hong Kong
1,755 cases
~ 299 deaths

Taiwan
346 cases
37 deaths

.

";f e

i -
. -

.

33 deaths

HONG KONG

B Face masks
commonly used
and public toilets
dilligently cleaned

B Heavy
investments to
redesign hospital
wards to minimise
infection.

SINGAPORE

B New
infectious
disease hospital
by mid-2018

B Every new
school-going
child gets an
oral digital
thermometer

Vietnam
63 cases
S deaths

Philippines
14 cases
2 deaths

Australia

TAIWAN

B Better personal
hygiene encouraged,
staying home when
ill, courtesy bowing
in place of
handshakes

B Constant cleaning
and sterilisation of
public transport
during pandemics
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- And epidemiologists are definitely disease detectives when they are involved in investigating outbreaks  - and outbreaks are what most people will associate with epidemiologists
- And when we talk about outbreaks  it could be outbreaks that affect populations globally such as the SARS outbreak in 2003 that spread to Canada and had a significant effect on Toronto


SYNOPSIS

Outbreak of HIV Infection Linked
to Nosocomial Transmission,
China, 2016-2017

Pan,! Jianmin Jiang,' Qiaoqin Ma, = e Yang, Wanjun Chen,
obei Ding, Qin Fan, Zhihong G 2 . 5 ] u W2

v meeting with departm
help from the Zheji

Emerging Inf
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- Or it could be outbreaks affecting populations in facilities – for example an HIV outbreak among women receiving treatment for recurrent miscarriages in a hospital in China – which resulted in 5 patients contracting HIV because of the re-use of a contaminated piece of laboratory equipment


Hierarchy of Scientific Evidence
Strongest

Meta- Observational
Tl REe Studies

& systematic
reviews

Randomlzed

Cohort studies
Case control studies
Cross sectlonal studies

Weakest
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However outbreaks aren’t the only investigations that epi’s are involved in
Epi’s are also involved in conducting research studies
When we look at the different types of research studies – epi’s can be involved in all these studies, but there is a group of studies they are particularly engaged in conducting – cross sectional, case-control, and cohort studies – these types of studies are also known as Observational Studies – meaning we aren’t influencing the natural course of events – we are just oberving the study subjects
Now when we look at where these observational studies sit in the hierarchy of scientific evidence – these studies are located in the middle. 
Randomized controlled trials and systematic reviews with a meta-analysis provide stronger scientific evidence then the observational studies
But in some cases – results can only be obtained using an epidemiological approach – For example…


————————————
Example of Epidemiology Iin Action

Q 1957: Scientists describe neurodegenerative disease
called Kuru

» Headache & joint pain, loss of coordination, difficulty
walking, tremors, dementia, unresponsive

> Fore people, Okapa district, Papua New Guinea

> 60% adult females, 2% adult males, 38% children both
sexes

> 4 —60years of age
> Disposal of dead — consumption by family

= Female and children: eat whole body (including brain)
= Males (adults, >7 years): rarely consumed
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4235695/pdf/pathogens-02-00472.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2577135/pdf/rstb20080071.pdf
https://emedicine.medscape.com/article/220043-overview

Transmissible spongiform encepalopathy – prion disease. Theory that an individual was consumed that had a TSE. Cannabalism stopped and the number of kuru cases declined substantially Last person to die of kuru was in 2005.

There is no way that a randomized controlled trial could be conducted in this scenario – you have one group ok you guys eat human meat and another group – ok you guys eat beef and we will see what happens a couple of years down the road. Many ethical and moral issues with this type of study.


International Journal of Epidemiology, 2019, 1-9
'@‘ doi: 10.1093/ije/dyz089
N

Original article

Original article

Preterm birth and selection in utero among
males following the November 2015 Paris
attacks

Tim A Bruckner,"* Elodie Lebreton,? Natalie Perrone,®
Laust H Mortensen* and Béatrice Blondel®

Abstract

Background: On 13 November 2015, coordinated terrorist attacks swept through Paris. This
large stressor, like earlier terrorist attacks in the USA, may have perturbed the health of
pregnant women. We test whether the attacks preceded an increase in the risk of preterm
parturition among live-born males as well as excess male loss in utero. We focused on males
on the basis of previous findings of elevated male frailty following population stressors.



Presenter
Presentation Notes
Preterm births among males rose, and the number of live male births fell, in months immediately after the attacks
Unexpected population shocks may induce perinatal stress responses that disproportionately affect males in utero
-  And this type of observation can help develop future research studies of perinatal health responses to unexpected stressors that is sex-specific 


https://watermark.silverchair.com/dyz089.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAmowggJmBgkqhkiG9w0BBwagggJXMIICUwIBADCCAkwGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMa7foJiVjzNhEa5yrAgEQgIICHePSRyLHkUoAQ3yF1VSf03GxJAv-qp8cZsG8mCuDyoOXMphP_55NtcDsGeTg1xbbAalt5QLeBUSVGASduPwAliYcSiIrJJXT6dF5LoKE1jrOg-ukcG5DaUsIIYJLlxlhyCEYungJj2l5sDCG8P56GImP90_BjD1TTIbwQ5vK3S43HwcOcnDEWZZXHizLio7wL6HvMNcrHulh7LIYR-8R9idSMk4QupBULlxmClu6cKE7w_eTZMLMtsIGdJZzBfLJAwSNQFVPZGUvXbpeLjpbrOrXPNjkqLxp19zvL9ttGixCF5lzw2cOgegZD33vP2ocd815s-YLFoQoGfyE-GCExNrnPqKA86M8Rw2FR7Ys9ZvtjE_ki1nPupDSgZ2p1JmZr7kPD_EwBqpMLqzThTJo1KtNH3dWkp_S_17lXBxPnmWvcuTB_ApgOsFTdKNvltIDmugI7nAo3jsr36n8OL4oohVdtLv7U5GMXAc1MT7YKpzWUWuqoxxPigXeSuWilMKhReE7g-GLAWY7STUfU-QW7TPdjhEhvlmQRH6Rbb1oKsrG1YfJtb-D41BkBf3_K9vIXcKvcarPyg6f-doNLe7HD_M3tGBG3OGppc3BE7aLIcabtRVgsvTR-W-FneqEvWSUe5wQHges731_8B4vIdqidXX2yzPubOp6Ck8tp8bNufBZYgK3HblzwrAE7xtC01864KvJHie1X3eI2kUZnWY



The Journal of Infectious Diseases

SUPPLEMENT ARTICLE

The Epidemiology of Carbapenem-Resistant
Enterobacteriaceae: The Impact and Evolution
of a Global Menace

Latania K. Logan'? and Robert A. Weinstein®?

)SA

Infections Diseases Society of America  hiv medicne associotion

"Section of Pediatric Infectious Diseases, Department of Pediatrics, “Division of Infectious Diseases, Department of Intemal Medicine, Rush Medical College, Rush University Medical Center, and
3Cook County Health and Hospitals System, Chicago, Illinois

Carbapenem-resistant Enterobacteriaceae (CRE) are a serious public health threat. Infections due to these organisms are associated
with significant morbidity and mortality. Mechanisms of drug resistance in gram-negative bacteria (GNB) are numerous; B-
lactamase genes carried on mobile genetic elements are a key mechanism for the rapid spread of antibiotic-resistant GNB worldwide.
Transmissible carbapenem-resistance in Enterobacteriaceae has been recognized for the last 2 decades, but global dissemination of

carbapenemase-producing Enterobacteriaceae (CPE) is a more recent problem that, once initiated, has been occurring at an alarming
pace. In this article, we discuss the evolution of CRE, with a focus on the epidemiology of the CPE pandemic; review risk factors for
colonization and infection with the most common transmissible CPE worldwide, Klebsiella pneumoniae carbapenemase-producing
K. pneumoniae; and present strategies used to halt the striking spread of these deadly pathogens.

Keywords. epidemiology; gram-negative bacteria; Enterobacteriaceae infections; carbapenemases; drug resistance; antibacterial

agents; carbapenems; adult; child; global health.

The prevalence of multidrug-resistant organisms (MDROs), a
major public health threat, continues to increase on a global
level and is associated with significant morbidity and mortality.
Historically, MDROs have affected patients in hospital settings,
where exposure to antibiotics, frequent and/or long-term hospi-
talization, use of in-dwelling devices, and host factors provide
risks for acquisition [1, 2]. However, the distinction between
multidrug-resistant healthcare-acquired and community-onset

bacterial infections has become blurred over the last 2 decades,

There is a dearth of drugs capable of treating MDR GNB in-
fections [7]. As carbapenem-resistant Enterobacteriaceae (CRE)
have become increasingly prevalent worldwide, carbapenems,
long a last line of defense, more and more are challenged by
MGEs harboring carbapenemases and other drug resistance
genes [8]. As the molecular mechanisms of resistance continue
to evolve, the epidemiology of CRE is changing, and growing
numbers of people worldwide are being affected by these dan-

gerous nrganisms.
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Besides outbreak investigations and research, epi’s are also involved in surveillance
For example, epidemiology is used to describe new organisms or how organisms are changing over time or disseminating at the local, national, or global level
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This graphic is displaying the global distribution of carbapenemases in Enterobacteriaceae



CONTROLLING THE SPREAD OF CRE IN
HEALTHCARE SETTINGS
Interventions to curtail the spread of CRE in healthcare facilities

most often have involved bundled infection control measure

the success of one individual measure cannot simply be com-

on multiple studies include using patient cohorts, contact isola-
tion, and dedicated staffs; daily bathing of all patients with chlor-
hexidine; educating and training staff; limiting use of invasive
devices; shortening the duration of mechanical ventilation; im-
proving hand hygiene rates and antimicrobial stewardship; and,
in some studies, enhancing environmental cleaning [84, 85, 94].
In high-prevalence areas, regional surveill
7 useful when paired with the sharing of patient informa-
tion among faciliti strategy recommended by the CDC is to
“detect and protect” through early identification of patients
infected with CRE, followed by prevention of transmi
through implementation of infection control precautions [95].
An example of this is the statewide registry of extensively drug-
resistant organisms in Illinois, an interactive public health
informatics tool that provides a mechanism for standardized re-
porting of CRE-carrier patients from all healthcare facilities
throughout the state. This unique partnership of public health,
academia, and non-profit organizations aids in decr
spread of CRE through communication, which allows for
early detection and intervention by receiving facilities [96].
Potential interventions in US facilities where CRE rates are
still low include screening high-risk patients for CRE carriage
on admission, such as patients transferred from long-term
acilities; while awaiting screening results, hospitals may
use preemptive contact precautions for such admi

cially if rates are high in ring facilities.
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And with this knowledge, epi is being used to inform people what they can do to protect themselves or others



FUN ANIMAL FACT #1

Sea otters hold hands while they sleep so they don’t
drift apart!
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Why are these sea otters holding hands?
Sea otters hold hands while they sleep so they don’t drift apart
Sea otters will also wrap themselves in kelp so they don’t drift out to sea


—————————————————
Epi Expanded

d Geographical Epi

d Molecular Epi
A Social Network Analysis
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Now, people have taken epidemiology and combined it with other scientific fields – to help describe, investigate, determine what the issue or issues may be or to simply answer the question “what is going on here”?
And examples of fields where epi has expanded into – or epi has been combined with – includes geographical epidemiology, molecular epidemiology, and social network analysis.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3337680/

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8-bmn7fjiAhWuT98KHR4DABIQjRx6BAgBEAU&url=https%3A%2F%2Fimgbos.com%2Fimg%2FWhat-Will-The-Meerkat-Be-Used-For-Meerkats-17-Animals-Amazingly-Adapted-To-Thrive-In-Deserts-Mnn-556699%2F&psig=AOvVaw3ouExyrB-bzr1Q-T0APIDv&ust=1561147366400071

—————————————————
Geographical Epidemiology

d Describe the spatial distribution of health/disease

» Rooms, houses, neighbourhoods, cities, provinces
Birthplace

Workplace

Natural boundaries (e.g., river, canyon)

Political boundaries

U U N B

Environmental factors
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the description and examination of disease and its geographic variations


e
Where Is the disease?

ad Go for a ‘walkabout’
A Visually inspect maps for clustering
Q Statistical packages

d Remember John Snow and the Pump!
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For statistical packages: To determine whether the disease occurs in areas more frequently than expected

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8-bmn7fjiAhWuT98KHR4DABIQjRx6BAgBEAU&url=https%3A%2F%2Fimgbos.com%2Fimg%2FWhat-Will-The-Meerkat-Be-Used-For-Meerkats-17-Animals-Amazingly-Adapted-To-Thrive-In-Deserts-Mnn-556699%2F&psig=AOvVaw3ouExyrB-bzr1Q-T0APIDv&ust=1561147366400071
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8-bmn7fjiAhWuT98KHR4DABIQjRx6BAgBEAU&url=https%3A%2F%2Fimgbos.com%2Fimg%2FWhat-Will-The-Meerkat-Be-Used-For-Meerkats-17-Animals-Amazingly-Adapted-To-Thrive-In-Deserts-Mnn-556699%2F&psig=AOvVaw3ouExyrB-bzr1Q-T0APIDv&ust=1561147366400071
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj8-bmn7fjiAhWuT98KHR4DABIQjRx6BAgBEAU&url=https%3A%2F%2Fimgbos.com%2Fimg%2FWhat-Will-The-Meerkat-Be-Used-For-Meerkats-17-Animals-Amazingly-Adapted-To-Thrive-In-Deserts-Mnn-556699%2F&psig=AOvVaw3ouExyrB-bzr1Q-T0APIDv&ust=1561147366400071

FCALE 30 INGHES TO A MILE,
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John Snow’s name is inextricably linked with cholera and the story of his role in identifying it as a water-borne disease by studying an outbreak in Soho, London has gone down in the annals of medicine. In fact, Snow first came across cholera when he was a young surgeon-apothecary in Newcastle between 1827 and 1833 when he witnessed the first epidemic of the disease in Britain.
He grew to be suspicious of the pervading theory that cholera was spread through the air – the so-called “miasma” idea. When an outbreak occurred around Broad Street in 1854 which killed more than 550 people within two weeks, it was an opportunity to test his idea that it may have something to do with the water supply becoming contaminated with sewage waste. He plotted the cholera cases on a street map of the area and bang in the middle was the well of Broad Street where people drew water using a pump on a long handle.
“With regard to the deaths occurring in the locality belonging to the pump, there were 61 instances in which I was informed that the deceased persons used to drink the pump water from Broad Street, either constantly or occasionally...,” Snow wrote in a letter to the Medical Times and Gazette. “The result of the inquiry, then, is, that there has been no particular outbreak or prevalence of cholera in this part of London except among the persons who were in the habit of drinking the water of the above-mentioned pump well.”
He presented the evidence and successfully lobbied the Board of Guardians of St James’s parish on the evening of 7 September 1854. The following day the handle of the pump was removed. The action quickly brought the epidemic under control. It appeared that the well had become contaminated with a nearby cesspit, which were routinely built under the houses at the time to collect human waste. It was a nail in the coffin of the miasma theory and a vindication of the new science of epidemiology.



Enoch et al. J Hosp Infect, 2008

Investigation of an
outbreak of
multidrug-
carbapenem-
resistant
Acinetobacter
baumannii in an UK
hospital ICU
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Map of the adult neuroscience critical care unit of the hospital. Gray bed = indicates the initial patient affected. The black bed indicate patients that acquired the pathogen. Black lines indicate physical barriers. Did not ascertain what the source was – but guesses?
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FUN ANIMAL FACT #2

Yes, Bees Get Sexually
Transmitted Diseases Too

And when they do get a sexually transmitted disease, the bees’ immune system launches an

efficient response to protect their sperm—and ultimately their queen—against the disease.

AsianScientist (Aug. 10, 2016) — Scientists in Australia are a step closer to protecting honey bees
from a sexually transmitted disease that causes dysentery and weakens hives considerably.

The study was published in the Journal of Proteome.
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A team at The University of Western Australia’s Center for Integrative Bee Research (CIBER) investigated how male honey bees (Apis mellifera) responded to an infection with the sexually transmitted fungal parasite Nosema apis. The researchers unraveled how sick males mounted a highly specific immune response against the parasite, by suppressing the parasite in the ejaculate using immune molecules in the seminal fluid.  Read more from Asian Scientist Magazine at: https://www.asianscientist.com/2016/08/in-the-lab/male-bees-sexually-transmitted-diseases-nosema-apis-parasite-infection/


—————————————————
Molecular Epidemiology

A Epidemiology and medical science
A Looking at the molecular level

A Improves understanding of pathogenesis
of disease by identifying pathways and
genes
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Molecular epidemiology is a branch of epidemiology and medical science that focuses on the contribution of potential genetic and environmental risk factors, identified at the molecular level, to the etiology, distribution and prevention of disease within families and across populations.[1] This field has emerged from the integration of molecular biology into traditional epidemiologic research. Molecular epidemiology improves our understanding of the pathogenesis of disease by identifying specific pathways, molecules and genes that influence the risk of developing disease.[2][3]



B
————————————————————
Example of Molecular Epidemiology
|n Actlon

(Price et al., Molecular epidemiologic estigatio anthrax outbreak among he ers, Europe. Emerg Infect Dis 2012;18(8))

ad 2009: 2 cases |nject|onal anthrax, heroin users,
Scotland

ad 14 anthrax deaths, 119 suspected cases, England and
Germany

ad All cases had same strain
ad Afghanistan produces 90% world’s heroin

AQ Anthrax spores accidentally introduced into heroin
supply in Turkey before smuggled in Europe

ad Animal-derived cutting agent (bone meal) or
wrapping heroin in animal hide for transporting
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A cutting agent is a chemical used to dilute the drug
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Gram-Negative Bacteria That Produce Carbapenemases Causing Death
Attributed to Recent Foreign Hospitalization

Jasmine Ahmed-Bentley,*” A. Uma Chandran, A. Mark Joffe,*< Desiree French,” Gisele Peirano,” Johann D. D. Pitout®®

University of Alberta.? DynalIFE,,” and Royal Alexandra Hospital,” Edmonton, Alberta, Canada; Division of Microbiology, Calgary Laboratory Services,” and Departments
of Pathology and Laboratory Medicine, Microbiology, and Immunology and Infectious Diseases, University of Calgary,® Calgary, Alberta, Canada

Overseas travel, as a risk factor for the acquisition of infections due to antimicrobial-resistant organisms, has recently been
linked to carbapenemase-producing Gram-negative bacteria. Multiresistant Klebsiella pneumoniae, Escherichia coli, and Acin-
etobacter baumannii strains were isolated from a wound of a Canadian patient with a recent history of hospitalization in India.

This resulted in the initiation of outbreak management that included surveillance cultures. Epidemiological and molecular in-
vestigations showed that NDM-1-producing K. pneumoniae ST16 and OXA-23-producing A. baumannii ST10 strains were
transmitted to 5 other patients, resulting in the colonization of 4 patients and the death of 1 patient due to septic shock caused by
the OXA-23-producing A. baumannii strain. The high rate of false positivity of the screening cultures resulted in additional

workloads and increased costs for infection control and clinical laboratory work. We believe that this is the first report of an in-
fection with carbapenemase-producing Gram-negative bacteria resulting in death attributed to a patient with recent foreign hos-
pitalization. We recommend routine rectal and wound screening for colonization with multiresistant bacteria for patients who
have recently been admitted to hospitals outside Canada.
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In 2012, a woman was vacationing in India and unfortunately fractured her femur. She underwent surgery to repair the fracture and later developed a deep infection at her surgical site. Unfortunately, the infection did not respond to treatment. She then discharged herself from the hospital, flew home to Edmonton and was admitted to the hospital because of her surgical infection. She was placed in a patient room with three other patients. Over the next month – 5 additional patients, including two of her roommates, were identified with the same CPO as the index patient and one of these patients died as a result of a bloodstream infection and organ failure. 






4 Comparison with the Number of Biting Injuries Occurring Annually in New York City

Dog bites human

Wild rat bites human

Raccoon bites human
Horse bites human
Gerbil bites human
Lab rat bites human
Monkey bites human
Snake bites human
Bat bites human
Ferret bites human
Guinea pig bites human
Parrots bite human
Blue Jay bites human
Spider bites human
Skunk bites human
Parakeet bites human
Opossum bites human
Sea lion bites human
Licn bites human
Ocelot bites human

Lion fish stabs bumap

SHARK INJURIES IN U.S.A. 12 14 12 6 13

e ————— e —
* Information not available.



Sharks vs. Home Improvement
Injuries

A Comparison with the Number of Injuries Associated with Home-Improvement

Equipment: 1996

EQUIPMENT

NUMBER OF INJURIES

Nails, screws, tacks, and bolts
Ladders

Toilets

Pruning, trimming, edging

Chain saws

Pliers, wire cutters, and wrenches
Manual-cleaning equipment

Power grinders, buffers, and polishers
Buckets and pails

Room deodorizers and fresheners

198,849

138,894

43,687

36,091

13,458

15,957

14,386

13,458

10,907

2,599

Toilet-bow! products

Paints or varnish thinners

SHARK INJURIES AND DEATHS IN U.S.A.




——
Social Network Analysis

1 Social networks: family, work, play

d Examines the structure of social
relationships in a group to uncover the
iInformal connections between people
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-Connections could be among people who know each other or who don’t know one another
Social network analysis [SNA] is the mapping and measuring of relationships and flows between people and/or groups
- SNA can be used to study the transmission of communicable diseases including outbreak investigations


———————
TB Example

d Increase in TB rates in Canadian city

1 Men
» Construction workers
> Business men — financial district

0 Traditional Epi: cortd&tion
d Social Network Analysis

> Sexual orientation

> Bar
= TB transmission
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Using traditional epi – could not determine the connection between these 2 distinct populations 
So they turned to Social Network Analysis – to see if this methodology could assist in uncovering the connection between these two populations by asking them where they go to eat, drink, work out, hang out
During their investigations, they identified two important things:
The construction workers were heterosexual and the business men were homosexual
Upon further investigation, it was determined that the construction workers would frequent this bar after work to have a couple of drinks and then head home. Later on in the evening, that particular bar would turn into a gay bar for men – in which the business men would visit. So here we have the connection between the construction workers and the business men
The investigators believed that TB transmission took place at the bar and when investigators visited, they noticed that the bar was dark, dank, with poor air flow. 




Syphilis Example

d Atlanta in 1996, cluster of cases
d Investigation started by public health

4 Initial assessment — LOTS of people

» 10 cases
= 6 females (< 16 years), 4 males (16, 17, 19 years)

» Home of one cases - parents absent

» Use drugs (marijuana, cocaine) and drink
» Sexual interactions — multiple partners

» Complex picture



Presenter
Presentation Notes
A small cluster of people with syphilis was first detected in the spring of 1996 by a nurse who staffs a part-time STD clinic in a suburban county that is part of the Atlanta metropolitan area. The nurse reported these cases to the regional public health office staff that provides disease investigation services for the county and to the Georgia Division of Public Health. Initial assessment suggested that the outbreak involved a substantial number of people, with groups of people who interacted sexually on a regular basis. Additional help for disease investigation was mobilized from a larger nearby county STD control program. At the onset, an attempt was made to take a network-oriented approach to the outbreak by interviewing as many people as possible who might be involved in transmission (whether infected or not), and by attempting to record information on standard epidemiologic forms (Centers for Disease Control and Prevention [CDC] 73.54) for use in network analysis. This report summarizes information on 99 people and 10 cases of syphilis, and presents an ethnographic assessment based on follow-up interviews with key participants. 
In 1996, a public health nurse in Atlanta noted a small cluster of syphilis cases. So an investigation was conducted and what they found out was syphilis was diagnosed on 6 females and 4 males (all under the age of 19 years). Group of young girls that met periodically and to use drugs and have a variety of sexual interactions with several groups of boys. Where they did this – at one of the girls houses when the parents were out for the evening. Young women continued to be sexually active with multiple partners. Conducted a social network analysis to visualize cases
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Presentation Notes
The total number of young people exposed in this syphilis outbreak was more than 200 people.
Syphilis was diagnosed in six white female subjects (four of whom were younger than 16 years of age), two white male subjects (both 17 years of age), and two African-American male subjects (ages 19 and 16 years). Based on routine contact interviewing and investigation of infected and uninfected people, and special ethnographic interviews with key participants, a complex picture of sexual interaction, starting at least 1 year before the diagnosis of the first syphilis cases, emerged. At the center of this outbreak was a group of young white girls (two thirds of whom were 16 years of age or younger) who, in various combinations, met periodically to use drugs and have a variety of sexual interactions with several groups of slightly older boys. The venue was usually the home of one of the girls whose parents were out for the evening. The two major groups of boys differed in their ethnic and economic background. One group was a more affluent set of whites 17 to 21 years of age; the other was a predominantly African-American group of similar age but of less affluent background. The two groups did not commingle at the parties. The drugs of choice were blunts (short, mild cigars), to which marijuana or cocaine had been added, and alcohol. Multiple accounts corroborated the fact that injectable drugs were not used. Sex was usually public and communal; the girls would have sequential and simultaneous sex partners, experiencing vaginal, anal, and oral sex, occasionally at the same time, and occasionally with more than one partner at a particular orifice. The girls also had sex with each other, and numerous sexual encounters outside the party environment were also documented. During the initial outbreak investigation, we were unable to document the extent of parents' knowledge or understanding (or possible participation) in these activities. 


————————————————————
So what have we learned...

d Epidemiology = outbreaks
d Epidemiology is much more!

d EpI + other fields
» Geographical epi
> Puzzle pieces \ &,
» Understanding c.onnectlons m“"“".

d Teenagers studying

d Think twice visiting New York
» Tetanus shot
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Epidemiologists
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What grandma thinks | do What | think | do What | really do
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Presentation Notes
For individuals who know what an epidemiologist is, the following images are what people picture when they hear the term epidemiologist


Thank You — Questions?

9 year-old bulldog ate his owner’s false teeth
(teeth were returned to owner)
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