HS 261 Exam 1—March 14, 2007


Name: _____________________________________     

Instructions: (1) Answer questions in your blue book. Number each response. (2) Write your name on this test and on the cover of your blue book. (3) Allowed: calculator and official formula sheets (4) Time limit: 1¼ hours. (e) Each question is worth one point unless [otherwise specified]. Best of luck!
Screening for disease
The first three questions address this scenario: Two independent raters rate individual as positive or negative. The following results are observed:
	
	Rater B
	

	Rater A
	+
	−
	Total

	+
	65
	31
	96

	−
	28
	102
	130

	Total
	93
	133
	226


1) Calculate the kappa statistic for these data.

2) Is the agreement between raters random, fair, or excellent? 
3) What is the advantage of using kappa as opposed to a simple “percent in agreement”?

The next series of questions is based on this scenario: A screening test for a type of cancer has sensitivity 0.90 and specificity 0.96. The test is used in a population of 100,000 people. The prevalence of disease in this population is 0.001. 
4) How many people in the population have disease? 

5) How many true positives will the test uncover?
6) How many true negatives?
7) How many false positives?
8) What is the predictive value of a positive test result?  

9) True or False? The predictive value of a positive test is so low is because of the low prevalence of the condition in the population.
10) [M/C] In a multiple-stage screening program intended to find all cases, we want the initial phase of screening to have high: 

(a) specificity


(b) sensitivity
(c) predictive value negative 
(d) predictive value positive.
Incidence and prevalence

The next series of questions is based on this scenario: A cohort composed of 2000 individuals is recruited for study. Two-hundred (200) of the individuals have the condition being studied at the initial screening. The remaining individuals agree participate in the study. The study runs 5 years, during which time 100 cases arise. 

11) What is the prevalence of disease at the initiation of the study?

12) What is the incidence proportion over the course of study?

13) What is the incidence rate over the course of the study?
The next series of questions is based on the schematic, below, in which D represents a period of disease and “-” represents a period of wellness.

Person 1 D|DDDDDDD--------------|--
Person 2 -|--------------------D|DD
Person 3 -|---------------------|--
Person 4 -|---DDDDDDDDDDDDDDDDDD|DD
Person 5 -|---------------------|--
          |                     |
         Jan1                 Dec31

14) What is the prevalence on Jan 1? 

15) What is the prevalence on Dec 31? 

16) Estimate the one-year risk of developing illness.

17) An open population that maintains the same size- and age-structure over time is said to be __________________.
18)  What will happen to the prevalence of a condition if the incidence remains the same over time but the average duration of survival increases?
19) Under what conditions will the one-year incidence rate be equal to the one-year risk?

20) A study follows 30 people for a year, 20 people for 2 years, and 10 people for 3 years. We observe 14 incidents over this period. What is the rate of disease? 

Rate adjustment

The next series of questions address this data: 

	
	
	Region 1
	
	
	Region 2
	

	Age
	Deaths
	Population
	Rate 
(per 1000)
	Deaths
	Population
	Rate 

(per 1000)

	Young
	164
	54,600
	(Q21)
	3,379
	1,084,500
	3.11

	Old
	99
	2,300
	(Q22)
	10,246
	243,300
	42.11

	Total
	263
	56,900
	(Q23)
	13,625
	1,327,800
	10.26


21) Calculate the age-specific rate per 1000 for the young-age strata in Region 1.
22) Calculate the age-specific rate per 1000 for the old-age strata in Region 1.
23) Calculate the crude rate per 1000 in Region 1.
24) Why is the crude rate so much higher in Region 2 even though the age-specific rates in the populations are comparable?   [One sentence.]
25)  True or false? Two populations with the same age-specific rates will have the same age-adjusted rates.
26) What does it mean when we say a comparison is confounded?  [One sentence.]
The next series of questions address this study population:

	Age
	Deaths
	Population

	Young
	?
	54,600

	Old
	?
	2,300

	Total
	263
	56,900


27) A reference population experiences a rate of 0.00311 / year in the younger age category. How many cases are expected in the study population’s young age category?

28) The reference population experiences a rate of 0.04211 in the old age category. How many cases are expected in the study population’s older age group? 
29) What is the SMR for the study population?  
Measures of association and impact

30) [Multiple choice] Which of the following is a measure of the absolute effect of an exposure? 

(a) RR 

(b) RD 
(c) AFp

31) [M/C] Which of the following is a measure of the relative effect of an exposure? 

(a) RR 

(b) RD 
(c) AFp

32) [M/C] Which of the following is a measure of population based impact? 

(a) RR 

(b) RD 
(c) AFp

The next series of questions address this scenario: A study is conducted to learn about the relation between exposure E and disease D. There were 36 cases of disease D in a cohort of 1200 exposed individuals. There were 30 cases of disease D in a cohort of 1500 people who were non-exposed. 
33) Calculate the RR associated with exposure

34) Interpret your RR. [One sentence]

35) Calculate the RD associated with exposure.

36) Interpret your RD. [One sentence]

37) Which of the above measures quantifies the strength of the association? 
History, background, causality
The word “epidemiology” is based on three Greek roots.
38) What does the Greek rood “epi” mean?
39) Define “demos”

40) Define “ology”
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