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The Influence of Test-Retest Interval on the Significant Change Indices

Minji Song, M.A., Jihyang Kim, M.A.*, Kyung Ryu, Ph.D.", Jihyun Kim, Ph.D.},
Juil Rie, Ph.D.%, Yeonwook Kang, Ph.D.**

Department of Neurology, Hallym University Chuncheon Sacred Heart Hospital, Chuncheon; Department of
Neurology*, Hallym University Sacred Heart Hospital, Anyang; Hallym University Institute of Aging®, Chuncheon;
Department of Psychology*, Hallym University, Chuncheon, Korea

Background: The Mini-Mental State Examination (MMSE) has been commonly used to measure cogni-
tive change over time. The aim of present study was to investigate the normative rates of change for the
MMSE across test-retest intervals. Methods: We administered the Korean MMSE (K-MMSE) to 1055
community-dwelling middle aged and older adults three times over 6 years. Based on the Christensen’s
health screening criteria (1991), 234 middle-aged healthy adults (104 men, 130 women; mean age 55.95
+6.20 years; age range 45-64 years; mean education 7.63+4.06 years) and 505 healthy elderly (200
men, 305 women; mean age 71.00 +4.62 years; age range 65-79 years; mean education 5.61 +5.12
years) were selected for the statistical analysis. Reliable change indices were computed using two differ-
ent statistical methods, the Reliable Change Index adjusted for practice effects (RClee; Chelune et al.,
1993) and the Standardized Regression-Based Change Index (SRBCI; McSweeny et al., 1993). Results:
For the middle-aged healthy adult group, the 90% confidence intervals of the RCle: and SRBCI were the
same such as £4 in 2-year, =5 in 4-year, and +6 in 6-year test-retest intervals. For the healthy elderly
group, the 90% confidence intervals of the RClre were -5 and +4 in 2-year interval and -7 and +5 in 4- &
6-year intervals. The 90% confidence intervals of the SRB change index were +4 in 2-year interval and
+6 in 4- & 6-year intervals. Conclusions: The result provides the normative data of the reliable change
scores for the K-MMSE for the middle-aged and older adults. It shows that the reliable change indices
were varied across different age groups as well as test-retest intervals.

Key Words: MMSE, Test-retest interval, Reliable change index, Standardized regression based change index
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Table 1. Reliable change scores and their formulas

Reliable change score Formula
RClpe Tz’(TH»D)/SED
SRBCI T To/SEE

RClee, Reliable Change Index adjusted for Practice Effect; SRBCI, Standardized Re-
gression-Based Change Index; Ty, score at Time 1; T, score at Time 2; D, mean of dif-
ference of score at Time 2 and score at Time 1; SED, Standard Error of the Difference;
T, predicted score at Time 2 based on the regression model; SEE, Standard Error of
the Estimate of the regression model.
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Participants Test Mean (SD) Range F
<65 yearsold (n=234) Baseline test (2003) 2730 (2.44) 16-30 369"
1st retest (2005) 2693 (2.72) 16-30
2nd retest (2009) 2689 (3.16) 11-30
> 65 years old (n=505) Baseline test (2003) 24.88 (4.38) 12-30 31.50%
1st retest (2005) 2468 (4.27) 12-30
2nd retest (2009) 23.82(5.13) 2-30
Participants Contrast Comparison Mean Difference Score? (SD)  Range  Percent of Baseline Score® (SD) Range F
<65yearsold (n=234) Baseline test vs. 1st retest -0.38(2.10) -13-4 9882 (7.68) 55.17-116.00 7.54%
1st retest vs. 2nd retest -0.04 (2.89) -15-11 10032 (12.01) 42.31-168.75 0.04
Baseline test vs. 2nd retest -041(2.69) -15-5 98.71(10.32) 42.31-125.00 556"
> 65 years old (n=505) Baseline test vs. 1st retest -0.19 (2.50) -89 99.92(11.22) 66.67-164.29 305
1st retest vs. 2nd retest -0.87 (347) -19-11 96.77 (16.02) 11.11-191.67 31.35%
Baseline test vs. 2nd retest -1.06 (3.51) -19-9 3(15.82) 10.53-150.00 46.12*

*Mean difference score was calculated by subtracting the baseline (earlier) score from the retest (later) score; "Percentages of baseline scores was calculated by dividing the re-

test (later) score by the baseline (earlier) score.
*p<0.05,Tp<001,% <0001,
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Table 3. Number (%) of participants on each difference of score
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Difference of score
Participants Test comparison
>-5 -4 -3 -2 -1 0 +1 +2 +3 +4 >45
<65yearsold  Baseline test vs. 1t retest 8(34) 4017)  17(73) 50) 37(158) 54(23.1) 41 (175) 23(98) 11(47) 4(17) 0(0.0)
(n=234) 1st retest vs. 2nd retest 13(56) 7300 16(68) 0 35(150) 45(192) 42(179 18(77) 17(73) 10(43) 10(43)
Baseline test vs. 2nd retest 16 (6.8) 51 14(60) 4)  35(150) 62265 34(145 2085  20(85) 4(17) 2(09)
>65yearsold  Baseline test vs. 1st retest 25(500 16(32) 50099 3)  76(150) 94(186) 76(150) 58(115 31(61) 19(38) 13(26)
(n=505) 1st retest vs. 2nd retest 62(123) 27(53) 44(87) 13) 66(13.1) 76(150) 60(119) 40(79) 38(75 17(34) 18(36)
Baseline test vs. 2nd retest 71(14.1) 25(0) 39(77) 37) 63(125) 72(143) 66(13.1) 49(9.7) 1632 14(28) 21(42)
100
<65 years old
80 | -
60 - [ - —
40 -
20
0 — — — — —
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B Baseline test vs. Tst retest

Fig. 1. Number of participants on each difference of score.
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Participants Test-retest interval (years) RClee (90% prediction interval) RC- RC+ SRBCI (90% prediction interval)
<65 yearsold (n=234) 2 +345 -383 307 +329

4 +4.75 -4.79 4.71 +434

6 +443 -4.84 402 +430
>65 years old (n=505) 2 +411 -4.30 392 +371

4 +571 -6.58 484 +537

6 +577 -6.83 471 +536

Table 5. Significant change scores across test-retest intervals and number (%) of participants who showed significantscore change in the K-MMSE

Participants Significant change index Testretest interval Pecreased Increased
(years) Score n (%) Score n (%)
<65yearsold (n=234) RClpe 2 4 4(17) 4 4(1.7)
4 5 7(3.0) 5 4(17)
6 5 7(3.0) 5 2(09)
SRBC 2 4 4(17) 4 4(17)
4 5 7(30) 5 4(17)
6 5 7(3.0) 5 2(09)
> 65 years old (n=505) RClpe 2 5 10 (2.0) 4 19(3.8)
4 7 5(1.0) 5 9(1.8)
6 7 12 (24) 5 8(1.6)
SRBCI 2 4 16 (3.2) 4 19(3.8)
4 6 16(32) 6 4(08)
6 6 15(3.0) 6 9(1.8)
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