2016 Chapter 2 problems answer key  (DRAFT)
2-4.  A brave group of investigators (Sinal, Lawless et al. 1997) examined inter-rater reliability for diagnosing sexual abuse in pre-pubertal girls.  Experienced clinicians (N=7) rated sets of colposcopic photographs on a 5-point scale (1, normal; 2, nonspecific findings; 3, suspicious for abuse; 4, suggestive of penetration; 5, clear evidence of penetration). [9 points]

a.  The published unweighted Kappa in this study was 0.20; the published weighted kappa (using quadratic weights) was 0.62.  Why do you think there is a big difference? Which is preferable? [2]


b.  The data collection form for the study included a 6th category, "unable to interpret." Most of the Kappa values published for the study were based on the subset of 77 (55%) of 139 sets of photographs that were "interpretable" by all 7 clinicians.  

	i.) Did the exclusion of this group probably increase or decrease kappa? [1]



	ii.) How else could they have handled that 6th "unable to interpret." category? [2]

 

1. The practitioners who participated in this study were all trained in evaluating suspected sexual abuse, with a minimum experience of 50 previous cases.  (6 of 7 had seen more than 100 previous cases).  How does this affect the generalizability of the results and your conclusions? [2]
 
 

1. The authors actually assessed interobserver agreement in two groups of clinicians both with and without blinding them to the patients' histories.  Results are shown below:

	(Unweighted) Kappa values for interpretation of colposcopic photos on a 5-point scale

	
	Blinded (N=456)*
	Provided History (N=510)*

	Group 1
	0.22
	0.11

	Group 2
	0.31
	0.15


*These "N=" values indicate the number of pairwise comparisons in which both clinicians considered the photograph to be interpretable.

What are some possible explanations for the higher kappa values when observers were blinded to the history? [2]



2-8.  Agreement on Colposcopic Photograghs for Child Sexual Abuse (part 2) [ 5 pts]
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 (write out your answer as a matrix), and justify it. [2]
 




2-12.  Adapted from a question called “Everybody Poops” by Dr. Jacob Robson (MAS 2014). [9 pts total]
When it is bad, ulcerative colitis causes frequent, bloody stools and abdominal pain. However, due to modesty (and general disgust with talking about poop), patients have trouble quantifying their symptoms sufficiently to help their clinicians make treatment decisions. Therefore, Turner et al(Turner, Otley et al. 2007) created a Pediatric Ulcerative Colitis Activity Index (PUCAI ) with specific questions about symptoms.  However, it’s time consuming for physicians to go through the PUCAI with patients/parents. Wouldn’t it be great if the patients could reliably report the PUCAI directly to their doctors?  Lee et al. (Lee, Colman et al. 2011) looked at this very question in 2011, dividing the PUCAI scores into 3 disease activity groups.  Results are shown in Table 2 below.


[image: ]

a. What was the observed percent complete agreement in this study? [1]


b. What percent complete agreement would be expected from the marginals? [1]


c. The researchers report an unweighted Kappa statistic of 0.78. Is their calculation correct ( 0.01)? [1]


d. Explain in words what this Kappa signifies. [2]


e. Is the disagreement between patient- and physician-completed PUCAI scores balanced?  Support your answer with numbers from the table and explain in what this means and why it may have occurred. [2]
  

f. The researchers are disappointed that, based on their Kappa, their agreement is only “substantial.”  They feel like they deserve half credit when ratings are off by one category, such as when the MD classifies the disease as inactive and the patient classifies it as mild.  Calculate a weighted Kappa using that weighting scheme. [2]
 
2-11.   (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 in Kampala, Uganda, 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 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 decided to study the problem further.    To estimate the reproducibility of the needle tap procedure, 60 consecutive (consenting) patients have the test repeated by the senior 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.           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. 


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

	 
	Blood
	Possible
	Indeterminate
	Dry

	Blood
	1
	0.5
	0.5
	0

	Possible
	0.5
	1
	1
	0.5

	Indeterminate
	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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TABLE 2. Comparison of the patient-completed PUCAI with the physician-completed PUCAI by disease activity groups (n = 70)

Patient-completed PUCAI"

Inactive (n=30) Mild (n=24) Moderate/severe (n=16) Kappa (95% CI)
Physician-completed PUCAI 0.787 (0.65-0.90)
Inactive (n=236) 30 (100%) 6 (25%) 0 (0%)
Mild (n=20) 0 (0%) 17 (71%) 3 (19%)
Moderate/severe (n= 14) 0 (0%) 1 (4%) 13 (81%)

CI = confidence interval; PUCAI = Pediatric Ulcerative Colitis Activity Index.

* Percentages are based on column totals.
' Scale of agreement: poor (<0), slight (0.01-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80), and near perfect (0.81-0.99) (12).










