
	Box 7.3: Understanding the difference between ORs and LRs
If we start with the prior probability of disease, P(D+), we can convert to prior odds, Odds(D+), and then multiply by the LR(+) or LR(−) to get the posterior odds:
Odds of disease given a positive test or exposure = Odds(D+|+) = Odds(D+) × LR(+)
Odds of disease given a negative test or no exposure = Odds(D+|−)
= Odds(D+) × LR(−)
The OR is the ratio of the posterior odds in those who test positive (or are exposed to a risk factor) to those who test negative (or are unexposed). Because the prior odds cancel out of that ratio, the OR is just LR(+)/LR(−).
OR = Odds(D +|+)/Odds(D +|−) = [Odds(D+) × LR(+)]/[Odds(D+) × LR(−)]
= LR(+)/LR(−)
If you want the odds of disease in a patient with a positive test result or exposure to a risk factor, you can either multiply the odds of disease in the overall population by the LR(+), or multiply the odds of disease in the test-negative or unexposed population by the OR. In other words, if you start with the overall odds of disease, you use the LR(+); if you start with the odds of disease in the test-negative or unexposed group, you use the OR. The only time the OR approximates the LR(+) is when the prevalence of a positive test or an exposure is so low that it doesn’t significantly affect the population prevalence of disease. In that case, the  LR(−) will be very close to 1.]
It is customary makes more sense to use odds ratios (or risk ratios) for risk factors that cause the disease and likelihood ratios for test results that are caused by the disease.  A good reasons to avoid LRs for causal risk factors is that they will vary with the prevalence of the risk factor.
The difference between ORs and LRsThis is illustrated in Figure 7.9. Consider a disease that has a strong risk factor, the prevalence of which varies widely in different populations. An example one of us has studied is urinary tract infections (UTIs) in young febrile infant boys with fevers (Newman et al. 2002). [1] The OR for UTI in uncircumcised boys, compared with circumcised boys, is about 10. What would be the LRs? The answer is that the LRs will depend on the proportion of the population that isboys in the population are circumcised. In Figure 7.9A, most of the boys in the population are circumcised. Therefore, the prior odds of UTI in a febrile boy will be low, and if he is circumcised (which we are calling being unexposed to the risk factor), the odds will not decline very much because they already start out low. On the other hand, if he is one of the few who is uncircumcised, the LR+ will be high and significantly increase his posterior odds.
Now consider the situation in a population where hardly any boys are circumcised (Fig. 7.9B). The prior odds start out much higher, reflecting this high prevalence of a strong risk factor for UTI. However, in this case, the odds change much more if the boy is circumcised than if he is not. Thus, for this type of clinical situation For causal risk factors like circumcision, LRs have the disadvantage that they are unlikely to be generalizable from one population to another. No wonder a systematic review of predictors of UTI in febrile infants reported a wide range of LR for circumcision in different studies.[2]
This is not the case for the sort of predictive factors that LRs were designed for: clinical tests, such as laboratory and imaging tests that are caused by the disease rather than causes of it. For example, the prevalence of abnormality on laboratory tests (like the urinalysis) does not vary widely in populations as the prevalence of circumcision does. Hence, LRs for laboratory tests are more likely to be generalizable than LRs for risk factors or behaviors, the prevalence of which may vary widely across populations.
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