Statistics for Epidemiology                 Nicholas P. Jewell 

Solution Set: Chapter 2
Question 2.1 
(i) Incidence proportion (D) for [50,60)   

= # individuals developing D between ages 50 and 60
   # of individuals at risk at age 50

= 0/3 = 0 for ages 50 to 60 years

(ii) 

(a) Incidence proportion (D) for [60,70) = 5/14 = 0.36 for ages 60 to 70

(b) Incidence proportion (D) for [70,75) = 5/11 = 0.45 for ages 70 to 75

(you might use 4/11 in (b) if you argue that one individual contracts D just after they turn 75)

(iii)

(a) Incidence rate (D) for [50,60)   

= # individuals developing D between ages 50 and 60
   total observation time accumulated by all those

   individuals at risk at some time from ages 50 and 60

= 2/(10+9+4+…+9+10+10) = 2/105 = 0.0190 cases per year

(b) Incidence rate (D) for [60,70) 

= 5/(2+10+2+…+5+1+6) = 5/123 = 0.0407 cases per year

(c) Incidence rate (D) for [70,75) 

= 5/(5+4+5+…+3+5+1) = 5/41 = 0.1220 cases per year

(again you might use 4 in the numerator here)

 (iv) Comments:

Both the incidence proportions and incidence rates show a striking increase in disease occurrence as age increases. It is perhaps more apparent with incidence rates which use additional information on individuals who are at risk at some point during the interval if not at the beginning; of course, this information assumes that different age periods in the same larger interval carry the same rate. 

It is tempting to use information about the disease to infer that individuals 

were disease-free at the beginning of the interval even though they were not under observation. However such individuals may not have been at risk of the disease at such times (think of an instantaneous exposure). Be sure to always write the units for incidence rate, the specified interval for incidence proportion, and the specific time for point prevalence.

Question 2.2 

(i)  Point prevalence


The time scale is age. The index is a point prevalence at t=0. One 

could also argue that it is an incidence proportion over the interval t=0 to 

t=1 month, say. However, this disguises the fact that the outcome always is 

counted "at birth".

(ii)  Incidence proportion


The time scale is calendar time. The index is an incidence proportion 

over the year 2002.

(iii)  Point prevalence

The time scale is calendar time. The index is a point prevalence at 

the midpoint of the year (July 1, 2002).

(iv)  Incidence rate



The time scale is calendar time. The index is properly interpreted as 

an incidence rate since the denominator attempts to measure the amount of 

observation time by multiplying the length of the interval of interest (1 year) 

by the mid-interval population size.

Question 2.3 

Many answers are possible for each case here. For (i) we can consider any chronic disease whose risk increases with age, for example, heart disease in males over the time interval from age 50 to age 70. For (ii), a disease associated with an acute exposure (eg radiation, anthrax) where the risk is at its peak soon after exposure but declines subsequently. For (iii), one might consider disease  mortality from an acute disease (eg pneumonia) where the risk increases but then declines (particularly if treatment is allowed). Alternatively, at a population level, this kind of hazard is seen during an epidemic where the outcome is infection; in the early stages of the epidemic the infection hazard increases as susceptibles are exposed to growing numbers of infectives; after the epidemic peaks the hazard of infection begins to decline. Finally, for (iv), the human mortality curve follows exactly this pattern over the human lifespan—see Figure 2.3. 

