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Problems 5.03, 5.07, 5.09, 5.11
You may use whatever tools you like, including Excel, an online calculator, and Stata.  But please respond clearly and directly to the questions.  Do not paste Stata output or something else that your section leader has to decipher.
[bookmark: _GoBack]Ch5.03.Q Observed Agreement < 0.5, but kappa >0
Make a 2x2 table (2 observers rating a sample of patients as either positive or negative for a finding) where the observed agreement is less than 50%, but Kappa is nonetheless more than 0.

Ch5.07.Q.  Agreement on Elements of History in Chest Pain Patients
Cruz et al(Day and Schriger 2009) studied the agreement between research assistants (RAs) and emergency physicians (MDs) on the presence or absence of certain symptom characteristics in patients presenting to the emergency department with chest pain.  The following table shows responses to the question “Was the quality of the chest pain crushing?”  

Note to non-clinicians: "crushing" chest pain suggests a possible myocardial infarction -- heart attack), which is something doctors always worry about in people with chest pain.


	“Crushing” Pain?
	MD Recorded "Yes"
	MD Recorded "No"
	

	RA recorded yes
	117
	6
	123

	RA recorded no
	18
	2
	20

	Total
	135
	8
	143

	
	
	
	


a) What is the observed percent agreement?



b) What is expected agreement based on the marginals?


c) What is Kappa? 



d) What does it mean when we say the disagreements were "not balanced" in this study?  



e) Why do you think there was imbalance in the direction observed in this study?




Ch05.09.Q.  Agreement on Mammogram Readings
In an often-quoted paper, Elmore et al (Elmore, Wells et al. 1994) reported on the inter-rater reliability and accuracy of mammograms for diagnosing breast cancer. They selected a stratified random sample of 150 mammograms, based on the original interpretation of the radiologist: "normal" (N=54, of whom 1 had cancer, sampled from ">3000"); "abnormal, probably benign" (N= 61, of whom 7 had cancer, sampled from 567); and "abnormal suggestive of cancer" (N=35, of whom 19 had cancer, sampled from 124).  They compared the readings by 10 radiologists.

Here is a simulated table comparing the mammogram readings of Radiologist A and Radiologist B.  

	
	Radiologist B

	
	Normal
	Benign
	Indeterminate
	Malignant
	Total

	Radiologist A
	
	Normal
	35
	6
	2
	2
	45

	
	Benign
	34
	15
	4
	2
	55

	
	Indeterminate
	0
	0
	4
	1
	5

	
	Malignant
	1
	19
	0
	25
	45

	
	Total
	70
	40
	10
	30
	150



a) How many complete disagreements were there?  Express this as a percent of the total. 


b) How many complete agreements were there?  Express this as a percent of the total. 


c) How many complete agreements were expected based on the marginals?  Express this as percentage. 


d) What is (unweighted) kappa? 


The authors reported a linear weighted kappa of 0.49. 

e) In the table below, show the weighting system used to calculate linear weighted kappa.

	Weights
	
	Radiologist B

	
	
	Normal
	Benign
	Indeterminate
	Malignant

	Radiologist A
	Normal
	
	
	
	

	
	Benign
	
	
	
	

	
	Indeterminate
	
	
	
	

	
	Malignant
	
	
	
	




f.) What is the linear weighted kappa for these data? 



g) Why is linear weighted kappa higher than unweighted kappa? 


05.11.Q. Culdocentesis Agreement
 (Adapted from a problem submitted by 2012 students Miriam Laker, Natasha Din,  & Jesus Valdez)
One of the surgical emergencies in the Obstetrics and Gynaecology department Uganda, a resource-constrained country, is an acute ruptured ectopic pregnancy. A case triaged as suspicious for an acute ruptured ectopic pregnancy would routinely have a pelvic ultrasound to confirm or rule out the diagnosis. However in public (government owned) hospitals ultrasound scans are available only from 8:00am to 5:00pm on weekdays. 

Cases arriving after ultrasound working hours are diagnosed by the intern doctors- Junior House officers (JHO) and the Resident on call. The diagnosis is based on finding blood in the peritoneal space (hemoperitoneum) by using a needle to aspirate the abdomen. If blood is found, the patient gets an immediate operation, if not she is monitored until ultrasound services become available. Possible findings of the needle aspiration procedure are: 1-blood return, 2-Possible blood, 3-indeterminate and 4-dry tap (no blood).   

After some false positive taps (leading to unnecessary operations, presumably due to the JHO hitting a blood vessel) and false negative taps (in which either a hemoperitoneum was missed or there was an ectopic pregnancy that did not have that finding) the staff decide to do study the problem further.  
To estimate the reproducibility of the needle tap procedure, 60 consecutive (consenting) patients have the test repeated by the resident after it has been done by the JHO.  Results of this study are shown below: 


	Resident 

	JHO 
	Blood
	Possible
	Indeterminate
	Dry
	Total

	Blood
	10
	1
	0
	0
	11

	Possible
	4
	3
	1
	0
	8

	Indeterminate
	3
	1
	3
	3
	10

	Dry
	5
	3
	3
	20
	31

	Total
	22
	8
	7
	23
	60





a.  What are observed agreement, expected agreement, and Kappa for this procedure? 

 


b. It looks like there is unbalanced disagreement.  Explain how you can tell this by looking at the table and provide at least two possible explanations for what might have caused it.






c.  	The investigators show their results to a statistician, who suggests a weighted kappa would be appropriate.  Furthermore, she proposes the following weights:

	 
	Blood
	Possible
	Indeter-minate
	Dry

	Blood
	1
	0.5
	0.5
	0

	Possible
	0.5
	1
	1
	0.5

	Indeter-minate
	0.5
	1
	1
	0.5

	Dry
	0
	0.5
	0.5
	1



Why might the statistician propose this weighting scheme, as opposed to linear weights? 
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