Dear writer,
Let me give you an update on meeting of the Statisticians today for the methodology segment. 
1. This was taken from another article. ( Fischer JE, Bachmann LM, Jaeschke R. A readers’ guide to the  interpretation of diagnostic test properties: clinical example of sepsis. Intensive Care Med 2003;29:1043e1051). This is on how to do  the Sensitivity and specificity of the CPOT tool. 

EXAMPLE:

Measures of test accuracy

Sensitivity and specificity 

Originally 2¥2 tables were defined to analyze dichotomous outcomes (e.g., death vs. survival, infected vs. noninfected) and their association with an equally dichotomous predictor variable (e.g., surfactant given vs. no surfactant, or a positive vs. a negative blood culture). Most authors still summarize test results into a 2¥2 table (Fig. 1). In the situation of dichotomizing outcomes, when the test provides quantitative results, a cutoff must be chosen that distinguishes negative from positive test results. The choice of the cut-off has an important bearing on the calculated measures of test accuracy, an issue discussed below. For the moment it is assumed that an appropriate cutoff has been chosen. Once the data are tabulated, the sensitivity describes the proportion of patients with positive test results among those who are infected. The specificity denotes the proportion of patients with negative test results among those who are not infected. Calculation of sensitivity and specificity requires knowledge about the presence or absence of infection,
determined by an independent gold standard (columns in the 2¥2 table). However, in the clinical setting physicians do not know whether infection is present or absent
when tests are ordered. Physicians need to make inferences about the presence or absence of infection from an obtained test result (rows in the 2¥2 table). There are
two ways to quantify this inference: predictive values and likelihood ratios.

Values and likelihood ratios

Likelihood ratios and predictive values provide information about the probability that a patient with a given test result is actually infected [9, 10]. The traditional concept of predictive values (Fig. 1) presents the absolute probability that infection is present (positive predictive value) or absent (negative predictive value). Figure 2 illustrates that a major determinant of the predictive values is the
prevalence of infection [12]. The same hypothetical test yields a predictive value of 85% when the prevalence is 47% but a predictive value of only 13% when the prevalence
is 2.2%. Thus the predictive values depend not only on the test’s properties but also on the prevalence of disease in the population. Therefore they do not offer a
single measure to describe the test’s inherent accuracy. To remove the difficulty arising from interpretation of predictive values decision analysts have suggested an alternative method to assess the predictive properties of a test: the likelihood ratio [10, 13, 14, 15]. Conceptually the likelihood ratio is the ratio of two probabilities, namely the probability that a specific test result is obtained
in patients with the disease divided by the probability of obtaining the same test result in patients without the disease. Returning to the example provided in Fig. 1,
the probability of obtaining a C-reactive protein (CRP) value exceeding 20 mg/l in patients with infection is 23/26, or 0.88. The probability of obtaining a CRP value
exceeding 20 mg/l in patients without sepsis is 20/145, or 0.17. The likelihood ratio of 6.41 is obtained by dividing the two numbers. As Fig. 2 illustrates, increasing the number of controls and thereby decreasing the prevalence does not alter the likelihood ratio. This theoretical independence from prevalence (unlike predictive values) is the first advantages of likelihood ratios. A commonsense translation of a likelihood ratio of 6.41 would be: a CRP value exceeding 20 mg/l is obtained approximately six times more often from a patient with sepsis than from a patient without sepsis. A likelihood ratio of 1 implies that the test result is equally likely to occur among patients with the disease as in patients without the disease.
In the case of dichotomous test measures, the likelihood ratios have a direct relationship to sensitivity and specificity: the likelihood ratio for a positive test result (LHR+) could be calculated as sensitivity divided by 1 minus the specificity value. The likelihood for a negative test result (LHR-) is obtained as (1-sensitivity) divided by specificity. Figure 1 provides the mathematical equations; Fig. 3 shows a simple conversion graph for readers wanting to convert sensitivity and specificity data to likelihood ratios. 
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This is for the paper we are doing for: 
Using this diagram to talk about it and explain

	2x2 Contingency Table
	Assessed by Self report of pain
	Totals

	
	Pain Present 
	Pain Absent
	

	CPOT test
	Positive
	a
	b
	a+b

	
	Negative
	c
	d
	c+d

	
	
	a+c
	b+d
	a+b+c+d


Sensitivity: a / (a + c) (true positive / total pain present)
Specificity: d / (b + d) (true negative / total pain absent)
Positive predictive value: a / (a + b) (true positive / total test positive)
Negative predictive value: d / (c + d) (true negative / total test negative)
Likelihood ratio positive test: sensitivity / (1-specificity)
Likelihood ratio negative test: Specificity / (1-sensitivity)

Know the cut off score for the CPOT to be consider as pain or not in pain

2. The gold standard would be the self reporting of the patient.

3. Have a specific inclusion and exclusion criteria.

Purpose: To make the sample as specific to reduce the compounding factors.	

Have a restriction for the age group, reason being different age group have different pain threshold.
Patients will be from the general ICU from the acute hospitals. 
[bookmark: _GoBack]
Example 
Inclusion: Singapore citizen or PR patients who are intubated, 
Exclusion: Not all patient who undergo procedure.

Follow the Chinese article to do the inter rater reliability and test and retest reliability.

4. Have the train nurse to do the CPOT assessment. (Chinese article have mention this.)

5. According to the Chinese article they have used the spearmen coefficient as well. We do not need to use that. We can either use the cohen kappa coeff (purpose: to check for agreement between the 2 raters) or ICC. 

a. For this one see which one you would be able to do better and just use one of it.

6. You can delete about the cultural and ethnic group. Cause it is no longer base on Indian and Malay population only. It is going to be done for Singapore citizen or PR intubated patient.

Thanks
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