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I. Introduction

A. Key issue—How does a practitioner demonstrate statistically significant change in an individual to authenticate the clinical utility of an intervention with this person?

B. Graphic illustration of the issue

C. Presenters

D. Organization of presentation

1. Independent but coordinated presentations

2. Same symbols and equations
3. Some content overlap; repetition of key points

4. PowerPoint slides to be available on the web at www.???

II. Challenges in change assessment

A. Key tasks

1. Differentiate error in measurement from clinically significant change

2. Identify and minimize the effects of systematic bias on clinically significant change

B. Common sources of bias and error in serial assessment (Lineweaver and Chelune 2003)
1. Bias – sources of systematic change

a. Intervening variables

(1) Interventions

(2) Extraneous events

b. Practice effects

(1) Memory for content

(2) Procedural learning

(3) Other factors

(a) Familiarity with testing context and examiner

(b) Performance anxiety

c. Demographic considerations

(1) Age (maturational effects and aging)

(2) Education

(3) Gender

(4) Ethnicity

(5) Baseline ability

2. Error – sources of random change

a. Statistical errors

(1) Measurement error (SEM)

(2) Regression to the Mean (SEest)

b. Uncontrolled events

III. Guidelines for selecting tests (Groth-Marnat 2003), p. 10; Lezak, et al, 2004, pp. 108-110)

A. Determine examination goals

B. Examine instrument options for type of data generated—nominal, ordinal, interval, or ratio.  Remember that only interval and ratio data can be used with RCI and SRB analyses.

C. Appraise validity.  Assure that measure can be applied to someone with your patient’s characteristics.  Consider sensitivity and specificity.

D. Appraise reliability.  Internal consistency is basic.  Stability over time is essential to change assessment. 

E. Take reading ability, time, and costs into account

IV. Two Basic Approaches to Assessing Clinical Change

A. Assessment of Group Differences

1. Assessment of Statistically Reliable Change

a. “Does the treatment yield significant benefits for groups of patients?”

i. i.e., do average scores at T1 and T2 come from different distributions

b. this approach describes the average rate of change over groups primarily

c. it is accomplished with repeated measure ANOVA

d. Problem:  You could have a statistically significant difference with a very small effect size, but it might not be a clinically meaningful change

B. Assessment of Individual Differences

1. Assessment of Clinically Meaningful Change

a. “Did the patient’s change in performance at T2 exceed base rates of change?”

i. i.e., did the individual show change that exceeded expectations based on measurement error, practice effects, and regression to the mean?

b. Describes the base rate of change

i. Change that is not in the base rate is not normal, and is therefore clinically meaningful

c. Our focus is on the assessment of clinically meaningful change in individuals, but this method can be applied to group data as well

V. Assessment of Clinical Change for Individuals

A. How do you establish the base-rate of change

1. it would be improbable to obtain the exact same score twice

2. there is no perfect test-retest error because of

a. measurement error

b. regression to the mean

c. practice effects

B. Two methods of establishing base rates of change

1. Reliable change Index scores

a. “Does change exceed what would be expected based on measurement error alone?”

b. This method is based on Reliability of measurement

c. It is used for typical performance tests

i. i.e., attitude, personality, psychopathology, etc.

2. Standardized Regression-Based Change Scores

a. “Does change in scores exceed expectations based on T1 (baseline) scores?”

b. This method is based on a validity coefficient (i.e., what T2 score is predicted by the T1 score)

c. It is used for maximal performance tests

i. i.e., IQ, neuropsychological, etc.

VI. Reliable Change Index Scores

A. Elaborated by Jacobson and Truax (1991)

1. Based on the standard error of the difference

a. Which in turn is based on the reliability coefficient

2. This reflects the sampling distribution of difference scores

3. it implies the magnitude of differences between two test scores that vary by chance alone

B. Standard Normal Curve and the distribution of the SE diff

1. Differences within 1 standard error of the difference are highly likely (68% of differences fall between 1 and -1 SEdiff)

2. Differences greater than 1.96 SE diff are unlikely (95% of differences between scores fall between 1.96 and -1.96 SE diff)

3. Differences exceeding this cutoff are clinically meaningful

C. Reliable Change Index--method

1. To use the RCI, you must compute a confidence interval for change scores

2. for 95% confidence, you multiply 1.96 * SEdiff

3. for 90% confidence, you multiply 1.60 * Sediff

4. does the raw score change between T2 and T1 exceed the confidence interval?

a. If so, it represents change that exceeds the base rate expected based on measurement error

i. Thus, clinically meaningful change has occurred

b. If not, then the change is consistent with the base rate expected based on measurement error

i. Thus, no clinically meaningful change has occurred

D. An example

1. Ferguson et al. (2002)

a. SF-36 in CABG patients

i. RCI was established on the normative group reliability coefficient

ii. Raw change scores of CABG patients were computed

iii. Show Table

i. Clinically meaningful change occurred on only some scales

VII. Standardized Regression Based Change Scores

A. Elaborated by Charter (1996)

1. Used primarily for maximal performance tests

2. The RCI of Jacobsen and Truax is used for typical performance tests

a. It assumes that errors between test scores at baseline and time 2 are uncorrelated

b. This assumption is untenable in maximal performance tests because of practice effects

3. Based on the standard error of prediction

a. Which in turn is based on the validity coefficient of relationship between scores at T1 and T2

i. Give formula

4. This reflects the sampling distribution of predicted scores

5. it implies the range of scores that might be expected at time two that may be expected from the baseline score and prediction error

6. This method requires you to compute the estimated true score

a. The T2 score is prone to error, and the estimated true score permits us to compute what score is expected based on the T1 score and regression to the mean

7. the SEpred is used to compute a confidence interval around the estimated true score

B. Standard Normal Curve and the distribution of the SE pred

1. time two scores that fall within 1 standard error around the estimated true score are highly likely (68% of obtained scores fall between 1 and -1 SEpred around the estimated true score)

2. Time two scores that fall outside of the 1.96 SE pred around the estimated true score are unlikely (95% of obtained scores fall between 1.96 and -1.96 SE pred)

3. Obtained scores that exceed this cutoff are clinically meaningful and unlikely due to chance alone

C. Standardized Regression Based Change Scores (SRB)--method

1. To use the SRB, you must compute the estimated true T2 score

2. Compute the confidence interval around this estimated true T2 score

3. for 95% confidence, you multiply 1.96 * SEpred

4. for 90% confidence, you multiply 1.60 * SEpred

5. does the obtained T2 score fall outside the confidence interval around the estimated true score for T2?

a. If so, it represents change that exceeds the base rate expected based on measurement error, regression to the mean, and practice

i. Thus, clinically meaningful change has occurred

b. If not, then the change is consistent with the base rate expected based on measurement error, practice, and regression to the mean

i. Thus, no clinically meaningful change has occurred

D. An example

1. Basso et al. (2002)

a. WAIS-III test-retest
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