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Presenter
Presentation Notes
Welcome to Module 5 of the Introduction to Outbreak Investigation course.  In this module we will be exploring descriptive epidemiology.  I am Julie Lenoch in Fort Collins, Colorado, and we’ll get started.


Outline

» Objectives for this module

» Review the steps in an outbreak
(epidemiological) investigation

» Descriptive epidemiology

» Hierarchy of evidence

» Describing an outbreak

» Mycobacterium bovis example
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The outline of this module: We will first state learning objectives and review the steps in an outbreak investigation. Through the use of descriptive epidemiology, additional information regarding the outbreak can be obtained. We will discuss the hierarchy of evidence in epidemiology and where descriptive information fits, and what conclusions we can draw after describing the outbreak. Using the occurrence of cases of bovine TB in California, we will describe the thought process and steps taken in a recent outbreak investigation.


Descriptive Epidemiology
Learning Objectives for this module:

1. Understand the steps used to describe an
outbreak

2. Understand the benefits and limitations of
descriptive epidemiology

3. Become familiar with the types of
descriptive studies and which one to use
depending on the situation.

4. Review an outbreak of bTB in California
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The learning objectives of the descriptive epidemiology module include understanding how to describe the outbreak in terms of narratives and graphical representation. This module will review the benefits and limitations of descriptive epidemiology, the types of studies and when to use them. At the end of this module, we will review the outbreak of bovine TB in California.  


O Steps of an Outbreak
Investigation

» Verify that an outbreak is occurring
Confirm the diagnosis

» Case definition

v Descriptive epidemiology

» Hypothesis generation
Analytic epidemiology

Preliminary control/ prevention
measure

Communicate findings

» Establish disease surveillance /
monitoring
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This slide shows the nine steps in conducting an outbreak investigation. Although the steps are listed in the general order that one would follow, it isn’t always the case. At this point of the outbreak investigation, the outbreak has been confirmed, the diagnosis has been made, generally using laboratory methods, and the cases have been defined.  These topics were covered in the first four modules of the course.  It is still important at this time to initiate preliminary control measures and prevention, and to communicate findings while the investigation is ongoing.


Continuing the Outbreak
Investigation

» At this point, we have:
- Established the existence of an outbreak
> Confirmed the diagnosis
- Defined a Case (case definition)

» Now: Perform descriptive epidemiology
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In the first three modules of the training series, we have reviewed how to establish the existence of the outbreak, confirm a diagnosis and reviewed case definition. We have established disease monitoring and surveillance to find new cases.  The next step in the outbreak is to perform descriptive epidemiology to characterize important aspects such as the extent of the outbreak and the population affected or at risk.  This generally involves gathering additional information and performing basic analysis. 


Types of Epidemiological Research

» Descriptive Epidemiology:

- Provides information on the frequency and
distribution of disease

- No preconceived hypothesis
» Analytic Epidemiology:
- Observational: More in depth studies to validate (or
reject) a hypothesis

- Experimental: Deliberate control of an exposure to
evaluate the response and monitor its effect

- More on these in upcoming modules
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There are two general types of epidemiology research: Descriptive, which is covered in this module and analytic, which will be covered in a later module in the series. Descriptive epidemiologic studies are used to gather additional information about the outbreak and explore the associations, provide clues in assisting testable hypotheses. The results of a descriptive analysis point investigators toward factors which might be important for an in-depth, targeted analytic study. The analytic study is then conducted to determine whether our hypothesis is correct or not. 



»
Epidemiology Describes:

o Who? (what
population?)

o What?

o Where?

o When?

0 W’IY?

o How?
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Epidemiology seeks to answer multiple questions. These include who, or in veterinary epidemiology, which animals, operations, or populations of animals are affected, what are they affected with (going back to the case definition), where the cases are located, and the relative timing of when the cases were detected. Eventually, the cause of disease and conditions surrounding the outbreak will be important to understand, and this involves answering the questions why and how.  


»
Descriptive
Epidemiology

Fig. 1. Distribution of cases of bovine spongiform encephalopathy (BSE) in Great Britain, by date of onset of dlinical signs
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Describes:

o Who? (what
population?)

o What?

o Where?

o When?

0 W’IY?

o How?
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Descriptive epidemiology provides the initial information of who, what, where, and when, while analytic epidemiology attempts to answer the why and how of the outbreak.



Descriptive Epidemiology

Describing the outbreak
» Narrative summaries
» Summary statistics
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In addition to displaying data graphically, such as with an epidemic curve of the timeline of case detections, exploratory analysis of descriptive epidemiology data usually includes some types of summary statistics.  Examples are means, medians, standard deviation, ranges, frequency counts, or per cents (proportions) of animals within a category.  Confidence intervals can be produced for some estimates. These summary statistics can be displayed with a box-and-whisker plot that displays percentiles and outliers, and can be informative if compared by subgroups,  for example, all animals by gender or by age group, etc.


Descriptive Epidemiology
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Presentation Notes
Data from descriptive findings can be presented in a variety of ways, including maps, histograms, line graphs, and bar charts.  Information gathered during the initial phases can be invaluable as the outbreak investigation continues.  This map depicts the location of rabies positive wildlife in relation to a college town in a recent outbreak investigation.  


Descriptive Epi- Benefits

» Can be performed with relatively little data

» Usually not expensive or time consuming

» Can use small study population (Cases)

» Useful when little is known about the disease
» May detect disease outbreak patterns

» Useful to generate hypotheses
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This slide reviews the benefits of descriptive epidemiology studies. Descriptive epi can be used at the beginning of an outbreak to evaluate associations and enable researchers to form a hypothesis.  They can be performed with relatively little data, and this is important as there might not be much information available early on in the outbreak.  These studies are typically less expensive and less time-consuming compared with analytic studies, and can be done with a small study population.


Descriptive Epi—- Limitations

» Explore associations to narrow the focus and
develop hypotheses

Does not generate specific risk factor or odds
ratio quantification

» Does not establish causation
» Limited use for generalizability
» Further studies are almost always needed

» Generally thought of as “weaker” evidence on
the hierarchy of evidence

v
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The limitation of descriptive studies is that they do not generate estimates such as relative risk or odds ratios for risk factors, and they do not establish causation.  Descriptive studies can, however, help narrow down the list of potential risk factors.  These studies are generally thought of as weaker in the evidence hierarchy.  Further studies are almost always needed once a hypothesis has been generated.  


Hierarchy of Evidence

A Systematic review/
meta-analysis

Increasing
evidence
strength
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This pyramid model shows the strength of various types of epidemiologic studies. Results of bench top research, animal model/lab animal research and opinion is considered the weakest evidence in investigating causation. Descriptive epi includes case reports and case series, which fall in the middle of the evidence hierarchy.  They are limited in generalizability, and the results do not prove causation.  Analytic studies, including case-control, cohort and randomized clinical control trials provide a higher level of evidence. The best evidence for causation is generated through experimental studies, if they can be conducted ethically, and by systematic reviews and meta-analyses.


Types of Descriptive Epi Studies

» Ecologic studies
» Case reports

» Case series

» Survey
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We’ll now go into the types of descriptive epidemiology studies.  We’re going more in detail on the different types of studies.  We’ll review examples of each, so that you as the investigator can determine which would be most appropriate based on the initial data gathered during the outbreak investigation. There are four types of descriptive epidemiologic studies that can be performed: ecologic studies, case reports, case series, and follow-up surveys to learn more about these cases.


Types of Descriptive Epi Studies

» Ecologic studies
- Environmental / population exposure
- Fracking article - Bamberger
- Ecological fallacy

» Case reports

» Case series

» Survey
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We’ll start by discussing ecologic studies. These studies use information that is collected at a population or herd-level and associations are evaluated to determine if there is a relationship between the factor or exposure of interest and the disease. These studies are useful for investigating environmental exposures.  It’s important to keep in mind that these are population-level studies and they should not be used to attribute risk to an individual level due to ecological fallacy.  


Ecologic Studies

» One of the simplest/ easiest studies to do

» Data is collected at population level vs
individual level

» Subject to bias and confounding

» Evaluate association but not causation
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The benefits and limitations of ecologic studies are as follows.  These are relatively simple study designs.  We’re simply looking at associations and correlation between two factors, to determine if a particular risk is worth investigating any further.  Examples are generally collected at a population rather than at the animal level. Because data are collected from population level, there is a potential for misclassifying exposures at the individual animal level.  This can lead to misclassification bias and confounding.  Again, ecologic studies cannot prove a causation.  Descriptive studies such as summary statistics are a starting point.  Statistics measuring correlation are Pearson’s correlation statistics (for normally distributed data) and Spearman’s rank correlation (for data that are not normally distributed, based on ranks).  



Ecologic studies
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Here is a recent ecological type of study in the news regarding the health of livestock in areas of oil and gas hydrologic fracturing, or “fracking,” operations.  Individual livestock health concerns may be attributed to exposure to environmental contaminants, without measuring specific individual animal exposures.  Studies such as these may prompt further investigation of risk factors at the farm or animal level.  


Types of Descriptive Epi Studies

» Ecologic studies

» Case reports

- Reporting to authorities (e.g. situation report) -
collecting data

- Publishing case characteristics (e.g. journal article)

» Case series

» Survey
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We’ll now move on to another type of descriptive epidemiologic study- a case report.  Although this is a type of epidemiologic study, in Veterinary Services the term is also used to describe information reported to authorities such as a situation report. The term “case report” is also used to describe published articles that describe a case in detail in journals.


Case Reports

» Interface between clinical medicine and
epidemiology

» Report of a single case of a new/ interesting/
previously unreported disease.

» May alert others to case/ increase awareness
when published

» Need to be timely
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Case reports are important in epidemiology because they link epidemiology to clinical medicine and they may be sentinel events. Case reports are used to describe disease in a single animal, with an alarming or atypical presentation. Although we tend to think of a case report as arising from veterinary medical records, they can also come from histopath reports, toxicology or necropsy reports from a teaching institution.  Reports may also come from public sources. One example is ProMED, a moderated emerging disease reporting system.  Other sources are social networks, blogs, etc., that could be monitored by clinicians or individuals with other interests, however, these may not considered “official” unless there is confirmation of disease. Case reports need to be timely to be relevant.   As they are typically unusual cases, their relevance to typical “real-world” conditions may be limited.  


Case Reports

Case Report
MANAGEMENT OF PELVIC FRACTURES IN DOG

SHARMA, A.K', SHIVENDRA KUMAR AND L.L.DASS
Dept. of Surgery and Radiology, College of Veterinary Science and Animal Husbandry,
Birsa Agricultural University, Kanke, Ranchi-834006

=‘gCort'uespom:ling author: Email: arshaml0 @ rediffmail.com; Tel: 4916512450883

INTRODUCTION

Pelvic fractures are common sequelae of major traumatic injury of dogs and cat
which, comprise of at least 25% of all fractures in veterinary practice (Piermattei et
al., 2006). Fracture of ilium, the most common fracture seen in the pelvis account
for 46 % of all pelvic fracture (Henry, 1985; De Camp, 2005). Whereas, acetabular
fracture comprises 12 % of pelvic fractures in dogs (De Camp, 2005). In smaller
dogs, most of the pelvic fractures recover without surgery. But immediate surgery is
required within 72 hours if the fracture is unstable (Harasen, 2007). We hereby
report the successful surgical management of unstable fracture of ilium and ischium
of pelvis in a Spitz dog.
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Here is a published case report in a medical journal.  This case was reported due to the unusual body size and type of surgical repair that was needed.


Summary Report

Summary Report

California Bovine Spongiform
Encephalopathy Case Investigation

July 2012

U.S. Department of Agriculture, Animal and Plant
Health Inspection Service, Veterinary Services

SDA fems g
e -—-—/ Veterinary Services
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Here is another example of a case report. A single case of bovine spongiform encephalopathy, or “mad cow,” is worthy of a case report in the United States, due to its unusual (and alarming) location.
A case report from Europe, which has had BSE since the 1990’s, would not have been appropriate to publish in 2012.   


Summary Report
Food Safety News

Breaking news for everyvone s consumption

Home Foodborne Illness Outbreaks Food Recalls Food Polities Events Subscribe About s

Investigation Underway for Bovine Tuberculosis Case in CA

EY JAMES ANDREWS | FEERUAFEY 12, 2013

Agriculture officials in California are currently investigating
cases of bovine tuberculosis in a dairy cow herd first reported
last Wednesday.

The bacteria that causes bowvine tuberculosis (TB) can spread
to humans via raw millk, but the cow belonged to a dairy in
Tulare County which pasteurizes all of its milk, thus
eliminating the risk of tuberculosis transmission.

The problem was originally detected at a slaughter vard where
a cow from the dairyv had been sent. Routine slanghter testing
found TB in that cow, and follow-up testing by the California Department of Food and Agriculture (CFAD) found
the presence of TB among the cow’s dairy herd.

While state veterinarians perform genetic sub-typing of that herd’s infections, they are also conducting a
traceback investigation on the cows at the slanghter yvard with which the infected dairyv cow might have been in
contact, a CFAD spokesman told Food Safety News.

In an email to associates in veterinary science and epidemiology, California State Veterinarian Annette Jones said
that this most recent case was most likely not associated with multiple cases of bovine TB discovered in San
Bernardino County dairy cows throughout 2o11.

“We are just beginning to look into how this TB case was introduced and if it has spread — testing for TE is a long
and arduous task with less than perfect tests at our disposal.”™ Jones wrote, “so it mayv be weeks to months before

e hasre additiomnal informatiom to sharae #
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Here is a report about an investigation into a specific case of TB in California.  Again, case reports are appropriate to share including an unusual presentation, a newly infected species, a new location, or some other unusual factor.  Since there is only a single case, no summary statistics can be generated from a case report.


Types of Descriptive Epi Studies

» Ecologic studies
» Case reports

» Case series
- Accumulation of multiple cases

» Survey
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We’ll now move on to the next type of epidemiologic study- a case series, which is an accumulation of multiple case reports.


Case Series

» Similar to Case Report, but requires pooled data
of multiple cases

» Report of a group or population with the same
diagnosis

» Generally used to present a description of the
usual clinical course, by grouping several similar
cases together

» May help researches form a hypothesis about
causal/risk factors, but no statistical association
is established. Descriptive statistics can be
applied.
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Case series are typically pooled data from multiple similar cases.  They may provide information about the disease source, a response to treatment, or prognosis, and may also help further generate hypothesis if some causal or associated risk factors can be identified.  Descriptive statistics can apply here.  Examples may include age, mean, median, range, standard deviation by the full set or by the subset depending on the number of cases included.  


Case Series

A case series of unilateral orbital aspergillosis in three cats and
treatment with voriconazole

Lynsey N. Smith* and Stacey B. Hoffmant

*Eye Care for Animals, Houston Texas, 17395 Tomball Pavkway #3-H, Houston, TX 77064, USA, tVet Care Internal Medicine Specialists, Scottsdale,
AZ, USA

Address communications to: Abstract

L. N. Smith Feline orbital aspergillosis is increasingly described in the published reports and may
Tel: (281) 820 3937 be an emerging disease. Orbital mycotic infections were diagnosed in three cats with
Fax: (713) 456 3323 exophthalmos, significant dorso-temporal globe deviation and pronounced resistance

e-mail: lsmith@eyecareforanimals.  to retropulsion. Advanced imaging was performed in all three cases to evaluate the
com

extent of disease as well as to obtain guided orbital biopsies in two cases. Surgical
intervention in the form of a lateral orbitotomy was pursued in the first case with the
other two cases treated with enucleation or medical management alone. The available
published reports concerning sino-orbital aspergillosis are reviewed. Oral therapy with
a novel triazole, voriconazole, was instituted in two cases. Although voriconazole was
apparently effective against the fungal organisms, it is also resulted in adverse
reactions.
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This slide shows an example of a published case series of patients with feline aspergillosis.  These three cases were published to warn of a possible emerging disease in cats, and to suggest possible treatment options.  Following a case series publication, other clinicians may be more alert to identify similar cases. 



Ulster Med J 2007; 76 (1) 37-38

Case Report

Bowel perforation caused by swallowed chicken bones —

a case series

S Akhtar, N McElvanna, KR Gardiner, ST Irwin

Accepted 6 December 2006

INTRODUCTION,

Most foreign bodies pass through the gastrointestinal
tract without any consequence. A very small percentage
perforate the bowel, leading to acute abdomen and requiring
surgical intervention. In most cases, the cause is discovered
peroperatively. Foreign bodies such as dentures, fish bones,
chicken bones, toothpicks and cocktail sticks have been
known to cause bowel perforation. Three cases of bowel
perforation caused by swallowed chicken bones within a
period of one year are presented.

CASE 1

A 59 year old woman was admitted with a painful
irreducible incisional hernia. There was a past history of left
hemicolectomy for a diverticular stricture, hysterectomy and
bilateral salpingo-oophorectomy, hypothyroidism, chronic
obstructive pulmonary disease, hypertension, depression and
morbid obesity. Examination revealed a tender, erythematous
and irreducible large incisional hernia. It was felt that this
was a strangulated incisional hernia. At operation, the hernial
sac contained small bowel that had been perforated due to a
chicken bone. A small bowel resection was performed with
end to end anastomosis and the incisional hernia was repaired.
The patient made an uncomplicated recovery (fig 1).

CASE 2

A 46 year old man was admitted as an emergency with a 12
hour history of severe colicky abdominal pain and vomiting
which had become constant and aggravated by coughing.
There was a past medical history of diverticular disease,
chronic constipation and peptic ulcer disease. On examination
there was generalised abdominal tenderness and guarding
with rebound tenderness in the right iliac fossa. There was an
associated leucocytosis (13,000/mm’) and raised inflammatory
markers (CRP 22mg/L). Erect chest X-ray showed free
subdiaphragmatic air. A laparotomy revealed a perforation of
the sigmoid colon due to a chicken bone in a diverticulum.
The chicken bone was removed and the sigmoid colon was
repaired. The patient made an uneventful recovery.

CASE 3

A 38 year old man with a previous end-colostomy for
faecal incontinence (secondary to cauda equina syndrome)
presented as an emergency with a six day history of fever,
decreased stoma output and a painful parastomal swelling.
On examination he was obese, pyrexic (40 °C), tachycardia
and had generalised abdominal tenderness and cellulitis

R
Figure I: Gross specimen of bowel showing the chicken bone.

over a large irreducible parastomal hernia. He was thought
to have a strangulated parastomal hernia and underwent
emergency laparotomy. At operation he was found to have a
parastomal abscess secondary to a colonic perforation within
the hernia caused by a chicken bone. The stoma was revised
and the parastomal hernia repaired. The patient made a full
recovery.

DISCUSSION

There are more than 300 cases' of bowel perforation caused by
foreign bodies reported in the literature. Fish bones, chicken
bones and dentures are the commonest objects followed by
toothpicks and cocktail sticks.>!" The majority of patients
do not recall ingesting the foreign body, it being discovered
either on investigation (abdominal X-ray or CT scan), or
during operation. The greater risk is at extremes of age,’
in those wearing dentures (dentures cover the most tactile
area of the palate and the foreign body goes unnoticed) or in
patients with previous bowel pathology (diverticular disease,
intestinal stricture). Alcoholics and psychiatric patients are
also at increased risk. The clinical presentation may include
frank peritonitis, localised abscess formation, enterovesical
fistula, intestinal obstruction and intestinal hemorrhage."”

Department of Colorectal Surgery, Royal Victoria Hospital, Belfast, BT12
G6BA, UK

Correspondence to Mr Gardiner

Email: keith.gardiner(@royalhospitals.n-i.nhs .uk
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And we thought this only happened to dogs! Here is a case series published of people swallowing chicken bones with subsequent bowel perforations.  Remember, a case series is appropriate to study if there are multiple similar cases with an unusual or emerging pattern.


Types of Descriptive Epi Studies

» Ecologic studies
» Case (Situation) reports

» Case series

» Survey
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We’ll move on to our final type of descriptive study- the use of surveys.


Surveys

» Surveys are used to determine the frequency
of disease along with related factors at a
point in time - usually time-sensitive

» Attempt to find a source to stop the outbreak
or the spread of an infectious agent

» Random sampling of population is used to
measure differences in exposure to
determine who may get the disease
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Surveys can be used to estimate prevalence of risk factors and outcomes at one point in time.   These can be repeated (such as by sending the same survey out annually) to monitor for changes over time. 
A sampling protocol is important to consider.  
Data-collection instrument and methodology is also important.  Self-reporting can cause an issue if the outcome could have other implications, such as a prompt for regulatory action.
In the context of an outbreak investigation, surveys are time-critical.  Prompt application of a survey and questionnaire may be beneficial to finding the source of an outbreak.  


Surveys

» Estimate prevalence of disease of interest and
populations with increased exposure (risk)

» Prevalence = the number of cases at a single
point in time in the population of interest.

» Repeat surveys can be used to monitor
changes in prevalence or exposures over time
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Surveys can provide prevalence data- the number or proportion of cases at a single point in time in the population of interest.


Surveys

Original Paper Veterinarni Medicina, 51, 2006 (11): 512-522

A prevalence study of bovine tuberculosis by using
abattoir meat inspection and tuberculin skin testing
data, histopathological and IS671710 PCR examination
of tissues with tuberculous lesions in cattle in Ethiopia

J.E. SHITAYEY2, B. GETAHUN?, T. ALEMAYEHU?, M. Skoric?, F. TREMLZ,
P. FictTum?, V. VRBAs!, I. PavLik!

1\a’?eterinar‘g.r Research Institute, Brno, Czech Republic

2Univer5ity of Veterinary and Pharmaceutical Sciences Brno, Czech Republic
3Addis Ababa Abattoirs Enterprise, Addis Ababa, Ethiopia

“Shola Veterinary Clinic and Laboratory, Addis Ababa, Ethiopia

ABSTRACT: Post mortem surveillances, for the detection of tuberculous lesions in particular depend on the
work load time and the diligence of the inspector conducting the examination. The first aim of the study was to
determine the trend of occurrence of tuberculous lesions in two abattoirs in Addis Ababa and Debre-Zeit (Ethio-
pia). The second aim of the study was to determine prevalence of the tuberculin skin test results in 10 dairy farm
areas in Addis Ababa. The third aim was to detect tuberculous lesions and causal agents from tissue samples
of the respiratory tract and mesenteric lymph nodes of the slaughtered cattle. The ten year (1996-2005) retro-
spective analysis of the meat inspection of 2 455 289 slaughtered animals showed that 707 (0.028%) were found
with tuberculous lesions in parenchymatous organs of which were 699 (0.052%) of 1 336 266 cattle, 4 (0.001%)
of 534 436 sheep, 3 (0.001%) of 573 767 goats and 1 (0.009%) of 10 820 pigs. The tuberculous lesions found in
cattle were statistically highly significant (P < 0.01) than in other animals. The bovine tuberculin skin tests were
conducted in Addis Ababa in 10 farm areas in 85 dairy farms having 2 098 cattle. Positive reactions were obtained
from 9 farm areas in 41 (48%) herds which included 392 (19%) of the animals. In a current study, tuberculous
lesions were found in 34 (3.5%) animals by the meat inspection surveillance of 984 cattle. Histopathologically,
granulomatous inflammation was evident in 3 (8.8%) animals with tuberculous lesions. A highly sensitive PCR
(IS6110) was positive in 4 of 34 (11.8%) animals with tuberculous lesions and in 1 (2.9%) of animal without

lesions. The analyzed data and these study findings indicated that tuberculosis in cattl{rjgron gdsioretprodtbreak Investigation 30
in Ethiopia which needs to be solved.
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This slide shows an example of a survey of the prevalence of tuberculosis in Ethiopia.


Summary- Descriptive Epi Studies

» Ecologic studies
» Case reports

» Case series

» Survey
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We have discussed four types of descriptive studies.  To review: ecologic studies, case reports, case series, and surveys.   We have reviewed examples of each and discussed the appropriate use of each type of study.
Remember, descriptive studies are used in the initial phases of the outbreak investigation, and should help generate one or more hypothesis.


»
Descriptive Epidemiology

Example

» California M. bovis infection in dairy cattle
- 11 affected dairies since 2002

» Where would you start?

» What data would you need?

» What type of descriptive study would you use?
» Other information?
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We’re now going to look into a real world example of an outbreak, and how descriptive studies were used.  California has had 11 dairy herds affected with bovine tuberculosis since 2002.  Using the tools we’ve learned about in descriptive epidemiology, what additional information would you collect?  How would you use this data?  What type of descriptive study would you perform?  And are there any other questions that might be relevant?


Descriptive Epidemiology
Example

» California M. bovis infection in dairy cattle
- 11 affected dairies since 2002

» Where would you start?
o Verify the outbreak, confirm the diagnosis as cases
o Describe the cases

» What data would you need?
o Who, what where, when

» What type of descriptive study would you use?
o (Case series

» Other information?
- Management practices from survey, intensity of detection
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The first place to start to better understand each individual case – the who, what where and when. This information could be organized into a case series that allows comparisons among the affected dairies. Other information that might be valuable includes management information from these dairies.  A question that was posed during the initial outbreak is whether California had a higher prevalence of bovine tuberculosis than other western dairy states, or whether they had a more intense bovine tuberculosis detection program in place. 


M. bovis Dairy Herds
(2002-2012)
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This histogram shows the number of affected dairies in California compared to all other states from 2002 to 2012. California had 11 affected herds while the remainder of the US had 17. One interesting observation is that California has detected a case of bovine tuberculosis in 4 of the last 5 years and detection appears to be increasing, while the number of herds in other states appears to be declining. This is just one simple observation, and no statistical tests have been performed.


Descriptive Epidemiology
Example
| Poarameter  CAHerdSize  OtherHerdsize  CAReactors  OtherReactors

Mean 4185 1749 19.5 20.3
Standard Error 987 770 9.4 11.8
Median 3300 543 2 1.5

Mode N/A N/A 1 1
Standard Deviation 32723 3080.3 31.0 47.1
Kurtosis 1.0 8.7 1.2 7.9
Skewness 1.1 2.8 1.6 2.8
Range 10875 11965 88 172

Minimum 573 35 1 1
Maximum 11448 12000 89 173
Sum 46031 27987 214 324

11 16 11 16
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Presentation Notes
Here is an example of the power of descriptive statistics that can be easily calculated using data analysis tools in Excel. One notable difference is that the mean herd size in California is more than twice as large compared to the dairy herds that have been affected by tuberculosis. The mean number of reactors is similar between California and the other states. Some of the parameters that we calculated in Excel weren’t particularly helpful in this situation. 


Descriptive Epidemiology
Example

» California M. bovis infection in cattle - Plan
v'Verify the outbreak - Aistogram
v'Confirm the diagnosis - NVSL
v'Case definitions - already in place
v'Describe outbreak - case series
v'Conduct a producer survey to gather more
information - /n progress
v'Compare slaughter submission rates
v'Large western dairy states
v'Compare caudal fold test response
v Expected false positive rate
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Presentation Notes
Let’s go back to the beginning to the slide with the outbreak investigation.  This should look familiar by now.  Our initial plan was to
verify and confirm the outbreak in California (yes, more cases have been reported since 2002 than were reported prior to 2002)
Second- confirm the diagnosis of TB (this was confirmed by slaughter house verification and by caudal fold test).  We developed our case definition (the case definitions for TB were already in place and are specified as a positive herd) and then use existing data to publish our case series.  A case series is appropriate here because several dairies converted to TB-positive status during the time period and we could pool the data. In addition to a case series we are conducting a survey of California dairy producers and western states that have large dairy operations.  We are also currently investigating the intensity of detection by evaluating slaughter submission rates and caudal fold test response rates.


Hierarchy of Evidence

A Systematic review/
meta-analysis

Increasing
evidence
strength
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I want to review this evidence hierarchy.  Descriptive studies are in the middle tier of the hierarchy of evidence, and allow for us to formulate hypotheses for analytic studies.  Once we conduct case-control or cohort studies, which are going to be covered in a later module, the amount and quality of evidence increases, allowing us to test hypotheses and moves us closer to determining causation. 


Outbreak Investigation

» Descriptive Epi seeks to answer the following:
» Who?

» What?
» Where?
» When?

Trying to establish:

population, place, time, type of outbreak,
clinical signs, etc
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Presentation Notes
Remember, during the outbreak investigation, we are initially trying to answer the questions: Who is affected?   What are the presentation and clinical signs?   Where are the cases located?  And, in what time frame have the cases occurred?  Answering these questions can be accomplished with data collection instruments such as case reports and surveys.  By applying the tools we have learned here, such as summary statistics, graphs, and timelines, we can describe the outbreak quite quickly.  Producing basic maps of occurrences of cases and herds is also pretty helpful.     


O Steps of Outbreak Investigation

Prepare for field work

Establish the existence of an outbreak

Verify the diagnosis

Define & identify cases

Perform descriptive epidemiology

Develop hypotheses

Perform analytic epidemiology

Refine hypotheses & conduct additional studies
mplement control & prevention measures
Communicate findings

VVVVV\VVVV

) After descrlﬁtlve study, we can move on to
developing hypotheses
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Presentation Notes
We have reviewed the types of descriptive studies, when to use each one, and the benefits and limitations of these studies.
We have also looked at a recent real world example of a tuberculosis outbreak, and have reviewed what type of study was generated from the data (a case report series).  
After a descriptive study, we’re ready to develop hypotheses.
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