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Today…. HSS4303B – Intro to Epidemiology Standardization



Last time…



Standardization



• Incidence/Prevalence • Mortality rates • Surveillance systems



So What Can We Do To Eliminate the Uncertainty?



Consider the following… • There is concern that the nuclear power plant in Raywatville (which is a beachfront community in Florida) is causing cancer. • Death rates due to cancer are computed and compared to death rates due to cancer in a similarly-sized control community – Gomesland– in Alaska. • The rates in Raywatville are indeed higher than the rates in Gomesland • What can you conclude?



Standardization • A way to make two populations more comparable by adjusting one or both of them to conform to an external standard – Age – Sex – etc



What is this an example of?



Con…..



Age-Adjusted Rates • if you want a measurement of mortality that can be used either to compare different populations (states, counties, cities, etc.) or to compare the mortality experience over time for one area with a changing population, it is advisable to adjust or standardize the effects of such factors as age and/or sex in these groups. – Age is the most commonly used adjustment factor – Thus age-adjusted rates are the most common form of standardization



Standardization • First step is to define a reference population, which serves as the “standard” against which the test populations will be set – Often select the national census – Sometimes select one of the two test populations to be the standard



Two Kinds of Age Standardization 1. Direct



•estimates the rate that would have been observed if the study population had had the same age structure as the reference group



1. Indirect



Two Kinds of Age Standardization There are three major components that are needed to perform adjusted mortality rate calculations:



1. Direct



•commonly used in reports of vital statistics (e.g., mortality) or disease incidence trends (e.g., cancer incidence). Invented in 1899.



1. Indirect •computes the number of cases of disease that would have been expected if the disease rates from the reference population had applied in the study population.



http://www.paho.org/English/SHA/be_v23n3-standardization.htm



Direct Standardization



1.the number of deaths 2.the population 3.a "standard" population



•Commonly used in studies of occupational disease or studies of place and time-limited environmental catastrophes. Can be computed from SMR (standardized mortality ratio). Invented in 1844.



http://www.paho.org/English/SHA/be_v23n3-standardization.htm



Raywatville



Gomesland



The steps



Reference Pop.



• We are going to standardize each population (Raywatville and Gomesland) individually against the reference (standard) population • Multiply the age-specific rate for the test population against the size of standard population in each age stratum • Add ‘em all up and divide by the total number of people in the standard population



Directly Standardized Rate for Raywatville (Miami) is…



Directly Standardized Rate for Gomesland (Alaska) is…



Compare Age-Standardized Rates Before age-adjustment:



• Raywatville = 8.92 deaths/ 1000 people • Gomesland = 2.67 deaths/ 1000 people After age-adjustment:



• Raywatville = 6.92 deaths/ 1000 people • Gomesland = 6.71 deaths/ 1000 people



?



Some Thoughts on Direct Standardization • Because we are multiplying age-specific rates by the age-specific populations in the standard population, the final age-adjusted rate is a weighted average, with the weights being the proportion of people in each age stratum of the standard population • We have a term for each such product: expected – For direct standardization, the expected number of deaths is what we get when we multiply the known rate by the standard population – The observed number of deaths is the actual number of people who died



Choice of Standard Pop



Gomesland



Raywatville



• We chose the US national survey as an objective standard population • What if we had simply chosen to adjust the Gomesland rates by applying the Raywatville population as a standard? • Shall we try?



Compare Age-Standardized Rates Age group



Raywatville population (weight)



Gomesland age-specific rate






114350 80259 133440 142670 92168



1.59 0.9 1.13 6.02 39



Gomesland age-adjusted deaths



Age group



Raywatville population (weight)



Gomesland age-specific rate



Gomesland age-adjusted deaths






114350 80259 133440 142670 92168



1.59 = 0.9 = 1.13 = 6.02 = 39 =



181816.5 72233.1 150787.2 858873.4 3594552



TOTALS



562887



x x x x x



Before age-adjustment:



• Raywatville = 8.92 deaths/ 1000 people • Gomesland = 2.67 deaths/ 1000 people



?



4858262.2 After age-adjustment:



Directly standardized rate = 4858262.2 / 562887 = 8.63 deaths / 1000 pop



Indirect Age Standardization



• Raywatville = 8.92 deaths/ 1000 people • Gomesland = 8.63 deaths/ 1000 people



SMR



• Involves the computation of a Standardized Mortality Ratios (SMR)



• SMR is a ratio, therefore is given simply as a number or as a percentage, but has no units



• SMR= observed number of deaths per year expected number of deaths per year



• The ratio of observed to expected deaths



SMR for tuberculosis Table 4-13. Computation of a Standardized Mortality Ratio (SMR) for Tuberculosis, All Forms (TBC), for White Miners Ages 20 to 59 Years, United States, 1950 Estimated Population for White Miners



Age (yr)



•For indirect standardization, the expected number of deaths is what we get when we multiply the standard rate by the sample population •The observed number of deaths is the actual number of people who died



(1)



Death Rate (per 100,000) for TBC in Males in the General Population



Expected Deaths from TBC in White Miners if They Had the Same Risk as the General Population



Observed Deaths from TBC in White Miners



(2)



(3) = (1) ×(2)



(4)



20-24



74,598



12.26



9.14



10



25-29



85,077



16.12



13.71



20



30-34



80,845



21.54



35-44



148,870



33.96



98



45-54



102,649



56.82



174



55-59



42,494



75.23



112



Totals



534,533



22



181.09



436



SMR = observed deaths for an occupation – cause – group / expected deaths for occupation – cause – group x 100 SMR = 436/181.09x100 = 241



SMR for tuberculosis Table 4-13. Computation of a Standardized Mortality Ratio (SMR) for Tuberculosis, All Forms (TBC), for White Miners Ages 20 to 59 Years, United States, 1950 Estimated Population for White Miners



Death Rate (per 100,000) for TBC in Males in the General Population



Expected Deaths from TBC in White Miners if They Had the Same Risk as the General Population



Observed Deaths from TBC in White Miners



(1)



(2)



(3) = (1) ×(2)



(4)



Compute SMR for Occupation A: Age (yr) 20-24



74,598



12.26



9.14



Age 25-29



Compute SMR for Occupation A:



10



85,077



16.12



13.71



20



30-34



80,845



21.54



17.41



22



35-44



148,870



33.96



50.56



98



45-54



102,649



56.82



57.3



174



55-59



42,494



75.23



31.97



112



Totals



534,533



181.09



436



Standard rate



Population from A Expected deaths



40-49 50-59 Total



Age



Standard rate



Population from A Expected deaths



40-49 50-59 Total



0.001 x 0.003 x



1000 = 5000 =



1 15 16



SMR = (observed deaths) / (expected deaths) = 22 / 16 = 1.38



SMR = observed deaths for an occupation – cause – group / expected deaths for occupation – cause – group x 100 SMR = 436/181.09x100 = 241



Using SMR to compute age-adjusted rate



Compute SMR for Occupation B: Age



Standard rate



Indirectly standardized rate = SMR x [crude death rate in the standard pop]



Compute SMR for Occupation B: Population from B Expected deaths



40-49 50-59 Total



Age



Standard rate



Population from B Expected deaths



40-49 50-59 Total



0.001 x 0.003 x



5000 = 1000 =



5 3 8



SMR = (observed deaths) / (expected deaths) = 14 / 8 = 1.75



Using SMR to compute age-adjusted rate



What if I’d done DIRECT standardization?



Summary of indirect standardization • Unadjusted crude mortality rates: – Occupation A: 22/6000 = 0.0037 – Occupation B: 14/6000 = 0.0023



Age group



Rate from Occupation A



Standard population



Expected deaths



40-49



0.002 x



30000



60



50-59



0.004 x



40000



160



70000



220



total



Crude death rate in standard pop = 150/70000 = 0.002 or 2 per 1000 pop



Age-adjusted rate = 220/70000 = 0.0031



• Adjusted mortality rates: SMR =



1.38



1.75



Indirectly Standardized Rate =



1.38 x 0.002 = 0.0028



1.75 x 0.002 = 0.0035



– Occupation A: 0.0028 – Occupation B: 0.0035



Age group



Rate from Occupation B



Standard population



Expected deaths



40-49



0.002 x



30000



60



50-59



0.004 x



40000



160



70000



220



total



Age-adjusted rate = 220/70000 = 0.0031



Let’s Compare Occupation



Crude death rate



Age-adjusted death rate (indirect)



Age-adjusted death rate (direct)



A



0.0037



0.0028



0.0031



B



0.0023



0.0035



0.0031



So which one do we use?



Two Kinds of Age Standardization 1. Direct



1. Indirect



•Use the populations from the reference (standard) population, and the rates from the test population



•Use the rates from the reference (standard) population, and the populations from the test population



In general, the direct method is preferred, however indirect is more common. Why?



http://www.epidemiolog.net/evolving/Standardization.pdf
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