Clinical Epidemiology 2013
Chapter 2 Homework

Reliability and Measurement Error

Write out (your own) answers to problems 2.2 and 2.4 in the text.

Additional problems:

2.7.  Agreement on Elements of History in Chest Pain Patients

Cruz et al1()
 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? [1]
b) What is expected agreement based on the marginals? [1]
c) What is Kappa?  [2]
d) Are disagreements balanced in this study?  Explain what this means. 



e) Extra credit (+1).   Explain why the direction of imbalance is not unexpected.


2-8.  Agreement on Culposcopic Photograghs for Child Sexual Abuse
Problem #4 in Chapter 2 reports on the inter-rater reliability of experienced clinicians reviewing culposcopic photographs for child sexual abuse on a 5 point scale with (1=normal; 2=nonspecific findings;3=suspicious for abuse; 4=suggestive of penetration; 5=clear evidence of penetrating injury).  Simulated data from this study are reproduced below (pretending there were just 2 observers):

	 
	 
	 
	Obs#2
	 
	 
	 

	Obs #1
	1
	2
	3
	4
	5
	Total

	1
	12
	4
	0
	1
	0
	17

	2
	8
	6
	4
	4
	1
	23

	3
	4
	4
	6
	4
	2
	20

	4
	0
	1
	2
	5
	2
	10

	5
	0
	0
	1
	4
	2
	7

	Total
	24
	15
	13
	18
	7
	77


a.  What is the observed % agreement? [1]

b.  What % agreement would be expected based on the marginals? (Show your work.) [1]

c. What is (unweighted) Kappa? [1]

d.  In the published study, the authors used quadratic weights.  Looking at the definitions above, do you think that was reasonable?  Propose an alternative weighting scheme, and justify it.  [3]
(1, normal; 2, nonspecific findings; 3, suspicious for abuse; 4, suggestive of penetration; 5, clear evidence of penetration).
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11.   (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
	Indeter-minate
	Dry
	Total

	Blood
	10
	1
	0
	0
	11

	Possible
	4
	3
	1
	0
	8

	Indeter-minate
	3
	1
	3
	3
	10

	Dry
	5
	3
	3
	20
	31

	Total
	22
	8
	7
	23
	60





a.  What are observed agreement [1], expected agreement [1] and Kappa [1] for this procedure?   (OK to check with Stata but show your work.) [3 total]
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. [3]



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? [2]


















