Lab 9 – Measures & Age-adjustment. Total points: 57

 SEQ CHAPTER \h \r 1
Youngtown and Oldtown

In the following examples, assume that Youngtown, Oldtown and Midtown are three cities in California.  Although each shows a 1970 population of 200,000 (100,000 males and 100,000 females), their age-distributions differ markedly. The age and gender-distributions for Youngtown and Oldtown are provided in Tables 1 and 2.
	Table 1.  

Population of Youngtown by age and sex.
	
	Table 2.  

Population of Oldtown by age and sex.

	Age
	Male
	Female
	
	Age
	Male
	Female

	<5
	12,000
	11,000
	
	<5
	6,000
	4,500

	5-19
	30,000
	27,000
	
	5-19
	21,000
	19,000

	20-64
	52,000
	52,000
	
	20-64
	62,000
	62,500

	65+
	6,000
	10,000
	
	65+
	11,000
	14,000


1. How many school-age children (5-19) lived in Youngtown in 1970?
a. 57,000 (30,000+27,000)
b. 23,000 (12,000+11,000)
c. 80,000 (57,000+23,000)
d. None of the above
2. Throughout 1970, 570 cases of measles were recorded for school-age children in Youngtown.  What was the incidence (cumulative incidence) of measles per 1,000 students during 1970?
a. (570/23,000) x 1,000 = 24.8 per 1,000
b. (570/80,000) x 1,000 =   7.1 per 1,000 
c. (570/57,000) x 1,000 = 10.0 per 1,000
d. None of the above 
3. Throughout 1970, 570 cases of measles were recorded for school-age children in Youngtown.  Can the cumulative incidence of measles be stated in terms of 100,000 persons even though only 57,000 children lived in the town?
a. No, we have to use a reference (denominator) that is lower than the population we are surveying
b. Yes, the reference (denominator) is not dependable on the population we are surveying
c. The cumulative incidence of measles is 71 per 10,000 children
d. The cumulative incidence of measles is 1000 per 100,000 children
e. b and d above
f. a and c above
g. None of the above
 
4. Among the school-age children in Youngtown, the boys experienced 300 cases of measles, while 270 cases were reported for girls.  What was the measles incidence for each sex per 1,000 students during the year? Please match the following statements with the appropriate calculation below. 


a.        
Measles incidence in boys

b.        
Measles incidence in girls
A. 300/12,000 = 25 per 1,000 

B. 300/30,000 = 10 per 1,000 
C. 300/42,000 = 7.1 per 1,000

D. 270/38,000 = 7.1 per 1,000 
E. 270/11,000 = 24.5 per 1,000  
F. 270/27,000 = 10 per 1,000
5. Compare the cumulative incidence of measles in males and females.  
a. The cumulative incidence was higher in girls 
b. The cumulative incidence was higher in boys
c. The cumulative incidence was the same in boys and girls
d. From the data given we cannot compare the results for males and females
6. From the information given, is it possible to state whether or not an epidemic of measles occurred among the school-age children of Youngtown during 1970?  
a. Yes, the incidence of measles seems to be much higher than the endemic (normal) “rate” among school-aged children of Youngtown during 1970
b. No, the incidence of measles seems to be lower than the endemic (normal) “rate” among school-aged children of Youngtown during 1970
c. The incidence of measles was about normal among school-aged children of Youngtown during 1970
d. From the data given we do not know whether there was an unusual high incidence of measles among school-aged children of Youngtown during 1970  
 
7. Tables 3 a and b give the deaths from coronary heart disease (CHD) by age-groups and gender.  Please calculate for Youngtown and Oldtown the age-specific CHD mortality in males per 100,000. Please match the following statements with the appropriate calculation below.


a.       
Youngtown males < 5 years of age

b.       
Youngtown males 5-19 years of age

c.        
Youngtown males 20-64 years of age

d.       
Youngtown males 65+ years of age

e.       
Oldtown males < 5 years of age

f.       
Oldtown males 5-19 years of age

g.       
Oldtown males 20-64 years of age

h.       
Oldtown males 65+ years of age
A. 300

B. 0

C. 3,000
D. 350

E. 2,000

8. Tables 3 a and b give the deaths from coronary heart disease (CHD) by age-groups and gender.  Please calculate for Youngtown and Oldtown the age-specific CHD mortality in females per 100,000. Please match the following statements with the appropriate calculation below. 

a.       
Youngtown females < 5 years of age

b.       
Youngtown females 5-19 years of age

c.        
Youngtown females 20-64 years of age

d.       
Youngtown females 65+ years of age

e.       
Oldtown females < 5 years of age

f.       
Oldtown females 5-19 years of age

g.       
Oldtown females 20-64 years of age

h.       
Oldtown females 65+ years of age
A. 1,500

B. 100

C. 72
D. 0

E. 1,800

9. Compute and interpret the relative risk of death from CHD among Youngtown males 65 or older as compared to Youngtown females the same age.
a. RR = (220/11,000) / (210/14,000) = 1.33. Males aged 65+ have 33% higher risk of dying from CHD than females 65+.
b. RR = (180/6000) / (180/10000) = 1.67.  Males aged 65+ have 67% higher risk of dying from CHD than females 65+. 
c. RR = (180/362) / (180/232) = 0.64. Males aged 65+ have 36% lower risk of dying from CHD than females 65+.
d. RR = 362/232 = 1.56. Males aged 65+ have 56% higher risk of dying from CHD than females 65+.
e. None of the above
10. Compare the risk of CHD death observed for men in Youngtown 20-64 years with that among men 65 years or older.
a. RR = (182/52000) / (180/6000) = 0.117.  In Youngtown, males 20-64 years old have almost 90% lower risk of dying of CHD than men 65+ years.
b. RR = (182/362) / (180/362) = 1.01. In this population males 20-64 years old have about the same risk of dying of CHD than men 65+ years.
c. RR = 186/220 = 0.845. .  In this population males 20-64 years old have about 15.5% lower risk of dying of CHD than men 65+ years.
d. None of the above
11. During 1970, a total of 594 individuals in Youngtown died from CHD, whereas 661 persons died from the same cause in Oldtown.  What factors were likely responsible for the differences in CHD mortality observed?  List these factors in descending order of their probable contribution to CHD mortality by matching the following statements with the appropriate answer below.

a.       
The most important reason for the difference in CHD mortality

b.       
The second most important reason for the CHD mortality difference

c.       
The third most important reason for the CHD mortality difference

A. Oldtown had a higher proportion of females 65+ who also had higher risk of CHD
B. Oldtown had a smaller proportion of persons < 20 years old who had close to no risk
C. Oldtown had a higher proportion of males 65+ who had the highest risk of CHD
	Table 3a.  Risk of death from coronary heart disease in two cities by age and sex, 1970. MALES.

	Age-stratum
	AGE
	Males



	
	
	Youngtown
	CHD/

100,000
	
	Oldtown
	CHD/

100,000

	1
	<5
	0/12,000
	
	
	0/6,000
	

	2
	5-19
	0/30,000
	
	
	0/21,000
	

	3
	20-64
	182/52,000
	
	
	186/62,000
	

	4
	65+
	180/6,000
	
	
	220/11,000
	

	
	
	
	
	
	
	

	Deaths/
Total pop
	
	362/100 000
	
	
	406/100,000
	


	Table 3b.  Risk of death from coronary heart disease in two cities by age and sex, 1970. FEMALES.

	Age-stratum
	AGE
	Females

	
	
	Youngtown
	CHD/
100,000
	
	Oldtown
	CHD/

100,000

	1
	<5
	0/11,000
	
	
	0/4,500
	

	2
	5-19
	0/27,000
	
	
	0/19,000
	

	3
	20-64
	52/52,000
	
	
	45/62,500
	

	4
	65+
	180/10,000
	
	
	210/14,000
	

	
	
	
	
	
	
	

	Deaths/
Total pop
	
	232/100 000
	
	
	255/100,000
	

	TOTAL
	
	594/200,000
	
	
	661/200,000
	


12. What advantage does the information provided in Table 3 offer regarding comparison of CHD mortality between Youngtown and Oldtown? For example, what do you know now that you didn't know before? All of the following is correct, EXCEPT:
a. We know the CHD mortality “rate” in each city
b. We know the age-specific “rates”, and can easily compare risk in each stratum
c. We know race-specific “rates”, and can easily compare risk in each stratum 
d. We know gender-specific “rates” and can easily compare risk in each stratum.
13. For each gender, how does the crude CHD mortality for Youngtown compare to the same measure for Oldtown?  
a. Youngtown has higher crude CHD mortality among males
b. Oldtown has higher crude CHD mortality only among females
c. Youngtown lower crude mortality only among men
d. Oldtown has higher crude CHD mortality both among males and females  
14. What is the relative risk of CHD death (using crude mortality) among males in Oldtown compared to Youngtown? 
a. (220/11,000) / (180/6,000) = 0.67
b. (186/62,000) / (182/52,000) = 0.86
c. (2,300/100,000) / (3,350/100,000) = 0.69
d. (406/100,000) / (362/100,000) = 1.12

e. None of the above
.
15. What is the relative risk of CHD death (using crude mortality) among females in Oldtown compared to Youngtown?
a. (45/62,500) / (52/52,000) = 0.72

b. (255/100,000) / (232/100,000) = 1.10
c. (1,572/100,000) / (1,900/100,000) = 0.83

d. (210/14,000) / (180/10,000) = 0.83

e. None of the above 

When comparing populations, there are several ways to eliminate bias stemming from age or sex differences.  The simplest includes restriction of comparisons to groups that are similar regarding their ranges of age, sex, or some other variable. This method, called stratification, ensures that the stratified variable is not driving any differences in outcomes being compared.  Risk among persons in a narrowly defined category within one population, such as 25-29 years of age, are compared to those derived for persons within the same age-category obtained from another population.  Simple stratification is easy to perform, and, with certain limitations, represents a useful and intuitive means of controlling bias.

Stratum-specific comparisons can be difficult to interpret for populations having more than a few stratum categories.  Comparison of rates or proportions between populations having an assortment of confounding factor categories, such as five-year age-groups, may be  more easily accomplished using adjustment (age-adjustment), also known as standardization.

Several methods of standardization may be used to make unbiased (unbiased by age-distribution differences) summary comparisons of proportions derived from two or more populations.  The direct method of age-adjustment is the most intuitive and is discussed below.  This example is limited to the removal of the effects of age and sex.  The same basic procedure may be used to control the unwanted effects produced by variables other than age (e.g. ethnicity, socioeconomic status, other risk factors, etcetera).
Adjustment is done in relation to the age-distribution of a standard population, typically a census population.  If no such is available, one can also use the sum of the two populations being compared as the standard population.

We calculate first the mortality per 100,000 in each of the populations being compared.  The we calculate what the expected # of deaths would be in each age-stratum of the two populations if they had the age-distribution of the standard population. 

	Table 4. Age-adjustment using the California 1970 Census as the standard population. 

	MALES

	Age
	CA 1970 pop
	Youngtown

CHDdeath/

100,000
	Expected CHD deaths in Youngtown
	Oldtown

CHDdeath/100,000
	Expected CHD deaths in Oldtown

	
	a
	b
	a*b/100,000
	c
	a*c/100,000

	< 5
	1,600,000
	0
	
	0
	

	5-19
	5,800,000
	0
	
	0
	

	20-64
	10,800,000
	350
	
	300
	

	65+
	1,800,000
	3000
	
	2000
	

	Total
	20,000,000
	
	
	
	

	Age-adjusted CHD deaths:
	
	
	
	

	FEMALES

	< 5
	1,600,000
	0
	
	0
	

	5-19
	5,800,000
	0
	
	0
	

	20-64
	10,800,000
	100
	
	72
	

	65+
	1,800,000
	1800
	
	1500
	

	Total
	20,000,000
	
	
	
	

	Age-adjusted CHD deaths:
	
	
	
	


16. In table 4, please calculate expected CHD deaths in each age group for Youngtown and Oldtown in males. Please match the following statements with the appropriate calculation below.


a.       
Youngtown males < 5 years of age

b.       
Youngtown males 5-19 years of age

c.        
Youngtown males 20-64 years of age

d.       
Youngtown males 65+ years of age

e.       
Oldtown males < 5 years of age

f.       
Oldtown males 5-19 years of age

g.       
Oldtown males 20-64 years of age

h.       
Oldtown males 65+ years of age
A. 54,000
B. 37,800
C. 0
D. 36,000
E. 32,400
17. In table 4, please calculate expected CHD deaths in each age group for Youngtown and Oldtown in females. Please match the following statements with the appropriate calculation below. 


a.       
Youngtown females < 5 years of age

b.       
Youngtown females 5-19 years of age

c.        
Youngtown females 20-64 years of age

d.       
Youngtown females 65+ years of age

e.       
Oldtown females < 5 years of age

f.       
Oldtown females 5-19 years of age

g.       
Oldtown females 20-64 years of age

h.       
Oldtown females 65+ years of age
A. 7,776

B. 27,000
C. 10,800
D. 32,400
E. 0
18. Please calculate age-adjusted mortality for each gender in both Youngtown and Oldtown and match the following statements with the appropriate answer below.


a.       
Age-adjusted mortality for males in Youngtown

b.       
Age-adjusted mortality for males in Oldtown

c.       
Age-adjusted mortality for females in Youngtown

d.        
Age-adjusted mortality for females in Oldtown

A. 216/100,000 
B. 342/100,000 
C. 174/100,000 
D. 459/100,000
19. You now have age-adjusted mortality for CHD that are lower in Oldtown for both genders.  What factor can you say are not responsible for the differences seen between Youngtown and Oldtown? 
a. Gender

b. Race

c. Age

d. Socio-economic status
e. None of the above
20. Use the relative risk to compare the age-crude (ac) (in question 14) and age-adjusted (aa) (in question 18) CHD mortality computed for males in Oldtown with those computed for Youngtown.  What conclusions do you reach regarding the comparative risk of death from CHD in Oldtown and Youngtown before and after age-standardization?
a. RRac = 0.69 vs. RRaa = 0.82. Age-adjusted CHD mortality in Oldtown is 18% lower than in Youngtown, while crude mortality was 31% lower in Oldtown
b. RRac = 1.12 vs. RRaa = 0.75. Age-adjusted CHD mortality in Oldtown is 25% lower than in Youngtown, while crude mortality was 12% higher in Oldtown
c. RRac = 0.86 vs. RRaa = 1.10. Age-adjusted CHD mortality in Oldtown is 10% higher than in Youngtown, while crude mortality was 14% lower in Oldtown
d. RRac = 0.67 vs. RRaa = 0.93. Age-adjusted CHD mortality in Oldtown is 7% lower than in Youngtown, while crude mortality was 33% lower in Oldtown      


21. Use the relative risk to compare the age-crude (ac) (in question 15) and age-adjusted (aa) (in question 18) CHD mortality computed for females in Oldtown with those computed for Youngtown.  What conclusions do you reach regarding the comparative risk of death from CHD in Oldtown and Youngtown before and after age-standardization?
a. RRac = 1.10 vs. RRaa = 0.81. Age-adjusted CHD mortality in Oldtown is 19% lower than in Youngtown, while crude mortality was 10% higher in Oldtown
b. RRac = 1.12 vs. RRaa = 0.74. Age-adjusted CHD mortality in Oldtown is 26% lower than in Youngtown, while crude mortality was 12% higher in Oldtown
c. RRac = 0.93 vs. RRaa = 1.42. Age-adjusted CHD mortality in Oldtown is 42% higher than in Youngtown, while crude mortality was 7% lower in Oldtown
d. RRac = 0.84 vs. RRaa = 1.10. Age-adjusted CHD mortality in Oldtown is 10% higher than in Youngtown, while crude mortality was 16% lower in Oldtown  

22. When is it appropriate to use adjusted effect measures?
a. When you only have age-stratified data, because they do not give similar information

b. When the magnitude of the effect measure (e.g. mortality) is not affected by the underlying population distribution

c. When you want to avoid masking inconsistencies in trends (e.g. of mortality) among the specific population rates

d. When you need a one-number overview of risk of mortality in a population.
e. When you need several numbers to relate to (e.g. several age strata)
23. When is it not appropriate to use age-adjusted measures? 
a. When comparisons between two populations may be distorted because of other differences between them
b. When you need absolute numbers (e.g. of deaths) to assess specific needs, such as health care needs or burial space
c. When you need unbiased comparisons between defined populations
d. When you need a convenient overall measure of occurrence 
e. When you need a measure that do not vary in magnitude depending on the standard population used
