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8 I : 2K9 7)), A9V IFHEO T RAA7R
Table I-A: RX&wIHDFHEUZ MPAI-4 BEBaNFEEHS T A7 ADTIRER
(FE19{@E=50. SD=10) (K> 7))

ESE TAa7 E TAa7 EJE TAa7
0 -38 38 43 76 62
1 -16 39 44 17 63
2 -4 40 44 78 63
3 2 4] 45 79 64
4 7 42 45 80 65
5 11 43 46 81 65
6 13 44 46 82 66
T 16 45 47 83 67
8 18 46 47 84 67
9 20 47 47 85 68

10 21 48 48 86 69
11 23 49 48 87 69
12 24 50 49 88 70
13 25 51 49 89 71
14 26 52 50 90 T2
15 217 53 50 91 73
16 28 54 51 92 74
17 29 55 51 93 75
18 30 56 52 94 76
19 31 57 52 95 7
20 32 58 53 96 78
21 33 59 53 97 79
22 33 60 54 98 80
23 34 61 54 99 81
24 35 62 55 100 82
25 35 63 55 101 84
26 36 64 56 102 85
27 37 65 56 103 817
28 37 66 57 104 88
29 38 67 57 105 90
30 39 68 58 106 92
31 39 69 58 107 94
32 40 70 59 108 97
33 40 71 59 109 99
34 4] T2 60 110 102
35 4] 73 60 111 106
36 42 T4 61

37 42 75 62
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Table I-B: %W IJHEFHE U7 MPAI-4 BEAREDZRRHS T A AP ADEHTR
(FF9E=50. SD=10) (XTI )
e TAa7Y e TAa7y R TAaY
0 -4 17 48 34 66
1 12 18 49 35 68
2 21 19 50 36 69
3 25 20 51 37 71
4 29 21 52 38 73
5 31 22 53 39 74
6 34 23 54 40 77
7 35 24 55 4] 79
8 37 25 56 42 81
9 39 26 57 43 84
10 40 217 58 44 88
11 4] 28 59 45 92
12 42 29 60 46 99
13 44 30 61 47 109
14 45 31 62
15 46 32 63
16 47 33 65
Table I-C: RX%w IJHEFHE U7z MPAI-4 BISREDZRRHNS T A AP ADETR
(FEHE=50. SD=10) (£XKT 7))
F TAa7 EJ} TZ2a7 EJ] TZ2a7y
0 -6 16 46 32 62
1 10 17 47 33 63
2 19 18 48 34 64
3 24 19 49 35 65
4 28 20 50 36 67
5 30 21 51 37 68
6 33 22 52 38 70
7 35 23 53 39 71
8 36 24 54 40 73
9 38 25 55 41 75
10 39 26 55 42 78
11 4] 27 56 43 80
12 42 28 57 44 84
13 43 29 58 45 88
14 44 30 59 46 94
15 45 31 60
49
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Table I-D: X% IHFHE L7z MPAI-4 SINIREDFERHLS T A AP ANDZEHER
(FFiFE=50. SD=10) (£XKY 2 T))

e TAa7 EJ TAa7 R TAa7
0 7 11 40 22 52
1 19 12 41 23 53
2 25 13 42 24 55
3 28 14 43 25 57
4 31 15 44 26 59
5 33 16 45 217 62
6 34 17 46 28 65
T 36 18 47 29 69
8 37 19 48 30 74
9 38 20 49

10 39 21 50
50
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R0 : XA IF—OU_wIH T, A5V IFHED T A7

Table II-A: X&YW IHFHEL = MPAI-4 #ER/BRDZREHN S T A AP ADEHTR
(FEE=50. SD=10) (Mayo TF 7))

F TAa7 F TAa7y F TAa7
0 42 38 46 76 70
1 -19 39 46 77 71
2 -7 40 47 78 72
3 0 41 48 79 73
4 5 42 48 80 74
5 9 43 49 81 74
6 12 44 49 82 75
7 14 45 50 83 76
8 16 46 51 84 7
9 18 A7 51 85 78

10 20 48 52 86 79
11 21 49 53 87 80
12 23 50 53 88 81
13 24 51 54 89 82
14 25 52 55 90 83
15 27 53 55 91 84
16 28 54 56 92 85
17 29 55 56 93 86
18 30 56 57 94 87
19 31 57 58 95 89
20 32 58 58 96 90
21 33 59 59 97 91
22 34 60 60 98 93
23 34 61 60 99 94
24 35 62 61 100 96
25 36 63 61 101 97
26 37 64 62 102 99
27 38 65 63 103 101
28 38 66 63 104 103
29 39 67 64 105 105
30 40 68 65 106 107
31 41 69 65 107 110
32 41 70 66 108 113
33 42 71 67 109 116
34 43 72 68 110 119
35 44 73 68 111 123
36 44 74 69

37 45 75 70
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Table II-B: X% w IHFHEL /= MPAI-4 BEAREDZR=HS T A AP ADEHTR
(FE5E=50. SD=10) (Mayo > 7Ib)
e TAa7 e TAa7y e TAaY
0 1 17 52 34 75
] 15 18 54 35 71
2 22 19 55 36 79
3 217 20 56 37 80
4 30 21 57 38 81
5 33 22 58 39 85
6 35 23 60 40 87
7 37 24 61 41 90
8 39 25 62 42 93
9 41 26 63 43 96
10 42 27 65 44 100
11 44 28 66 45 105
12 46 29 67 46 111
13 47 30 69 47 121
14 48 31 70
15 50 32 72
16 51 33 73
Table I1I-C: X% v IHFEEULT= MPAI-4 BEISREDFZRSHNS T A A7 ADEER
(FE19E=50. SD=10) (Mayo H>FIV)
F TAaY FE TZ2a7 e} TRy
0 -14 16 45 32 65
| 4 17 46 33 67
2 13 18 47 34 69
3 18 19 49 35 70
4 22 20 50 36 72
5 25 21 51 37 74
6 28 22 52 38 76
7 30 23 53 39 78
8 32 24 55 40 81
9 34 25 56 41 84
10 36 26 57 42 87
11 38 217 59 43 90
12 39 28 60 44 94
13 41 29 61 45 100
14 42 30 63 46 107
15 43 31 64
52
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Table II-D:

25w INHIE U= MPAI-4 SINREDFZR=HS T A A7 ADEK
(*FE19(E=50. SD=10) (Mayo 17> )L)

S TZAa7 EJ T2y EJ} TZ2a7y
0 15 11 44 22 57
1 24 12 45 23 59
2 29 13 46 24 60
3 32 14 47 25 62
4 34 15 48 26 64
5 36 16 49 21 67
6 38 17 51 28 69
7 39 18 52 29 73
8 40 19 53 30 78
9 41 20 54

10 42 21 56
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I : XA IF—O U _wIH T, BHEEEBCITMED T XI7XR

Table III-A: BCFHED MPAI-4 #2813 RDFR=HDS T A AP ADEHE
(FE19(E=50. SD=10) (Mayo > IL)

e TAa7 e TAa7y R TAaY
0 -4 38 51 76 63
] 10 39 51 77 63
2 18 40 51 78 63
3 23 41 52 79 64
4 26 42 52 80 64
5 28 43 52 81 65
6 30 44 53 82 65
7 32 45 53 83 65
8 33 46 53 84 66
9 35 47 53 85 66

10 36 48 54 86 67
11 37 49 54 87 67
12 38 50 54 88 68
13 39 51 55 89 68
14 39 52 55 90 69
15 40 53 55 91 69
16 41 54 56 92 70
17 41 55 56 93 70
18 42 56 56 94 71
19 43 57 57 95 71
20 43 58 57 96 72
21 44 59 57 97 72
22 44 60 57 98 73
23 45 61 58 99 74
24 45 62 58 100 75
25 46 63 58 101 75
26 46 64 59 102 76
27 46 65 59 103 71
28 47 66 59 104 78
29 47 67 60 105 79
30 48 68 60 106 80
31 48 69 60 107 81
32 48 70 61 108 81
33 49 71 61 109 84
34 49 72 61 110 86
35 50 73 62 111 88
36 50 74 62
37 50 75 62
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Table III-B: BCFHMED MPAI-4 BEAREDFR=HNS T AP ADEHR
(FE5E=50. SD=10) (Mayo > 7Ib)
e TAa7 e TAa7y e TAaY
0 7 17 51 34 65
1 20 18 52 35 66
2 27 19 53 36 67
3 32 20 53 37 68
4 35 21 54 38 69
5 37 22 55 39 70
6 39 23 56 40 72
7 41 24 56 41 74
8 42 25 57 42 75
9 43 26 58 43 78
10 45 27 59 44 80
11 46 28 59 45 83
12 47 29 60 46 88
13 48 30 61 47 96
14 49 31 62
15 49 32 63
16 50 33 64
Table III-C: BCiHMED MPAI-4 #EREDR=EHNS T A A7 ADEHR
(FEEHE=50, SD=10) (Mayo B> FIL)
F TAa7 FE TZ2a7 e} TRy
0 12 16 49 32 61
1 23 17 50 33 62
2 29 18 51 34 63
3 33 19 52 35 64
4 35 20 53 36 65
5 37 21 53 37 66
6 39 22 54 38 67
T 4] 23 55 39 68
8 42 24 55 40 69
9 43 25 56 4] 70
10 44 26 57 42 72
11 45 27 58 43 73
12 46 28 58 44 75
13 47 29 59 45 78
14 48 30 60 46 81
15 49 31 60
55
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Table III-D: BCFHMED MPAI-4 SIMREDFRSHNS T AP ADEHR
(FE5E=50. SD=10) (Mayo > 7Ib)
e TAa7 EJ TAa7 e TAa7
0 4 11 49 22 66
1 20 12 51 23 68
2 28 13 52 24 70
3 33 14 54 25 72
4 36 15 55 26 T4
5 39 16 56 217 17
6 4] 17 58 28 81
7 43 18 59 29 85
8 45 19 61 30 91
9 46 20 62
10 48 21 64
56

MPAI-4 HAFERR



RV : XM=V v IO T, EnELMhEFED T X7

Table IV-A: BhERMhETHED MPAI-4 8B RDREHNS T AP ADZEH:
(FE19{E=50. SD=10) (Mayo B> IV)

e TAa7 EJ TAa7 F TAa7
0 -9 38 48 76 61
1 -5 39 49 77 61
2 14 40 49 78 62
3 19 41 49 79 62
4 22 42 50 80 63
5 25 43 50 81 63
6 27 44 50 82 63
7 29 45 51 83 64
8 30 46 51 84 64
9 32 47 51 85 65

10 33 48 52 86 65
11 34 49 52 87 66
12 35 50 52 88 66
13 36 51 53 89 67
14 37 52 53 90 67
15 37 53 53 91 68
16 38 54 54 92 68
17 39 55 54 93 69
18 39 56 54 94 69
19 40 57 55 95 70
20 41 58 55 96 71
21 41 59 55 97 71
22 42 60 56 98 72
23 42 61 56 99 73
24 43 62 56 100 74
25 43 63 57 101 74
26 44 64 57 102 75
27 44 65 57 103 76
28 45 66 58 104 7
29 45 67 58 105 78
30 45 68 58 106 80
31 46 69 59 107 81
32 46 70 59 108 83
33 47 71 59 109 84
34 47 72 60 110 86
35 47 73 60 111 89
36 48 74 60

37 48 75 61
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Table IV-B: EB:EGMETED MPAI-4 BEHREDFR=HNS T A A7 ADE#H:
(FE5E=50. SD=10) (Mayo > 7Ib)

e TAa7 EJ TAa7 e TAaY
0 4 17 50 34 65
1 18 18 51 35 66
2 25 19 52 36 67
3 30 20 53 37 68
4 33 21 54 38 70
5 36 22 54 39 71
6 38 23 55 40 73
7 39 24 56 4] T4
8 4] 25 57 42 76
9 42 26 57 43 79
10 43 21 58 44 82
11 45 28 59 45 85
12 46 29 60 46 90
13 47 30 61 47 98
14 48 31 62
15 49 32 63
16 49 33 64

Table IV-C: BnR7MthESHED MPAI-4 BIEREDZ=HS T RIAPADLTHR
(Ft9iE=50. SD=10) (Mayo > IL)

S TZAa7 EJ TZAa7 e} TZ2a7y
0 6 16 47 32 59
1 18 17 48 33 60
2 26 18 49 34 61
3 30 19 50 35 62
4 32 20 50 36 63
5 35 21 51 37 64
6 37 22 52 38 65
7 38 23 53 39 66
8 40 24 53 40 68
9 4] 25 54 4] 69

10 42 26 55 42 71
11 43 27 55 43 73
12 44 28 56 44 76
13 45 29 57 45 79
14 46 30 58 46 83
15 47 31 59
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Table IV-D: BhEQRMhETHED MPAI-4 SIIREDZR=HS T A A7 ADZEHE
(FE13=50. SD=10)
e TAa7 F TAa7y F TAa7
0 10 11 46 22 58
] 22 12 47 23 60
2 29 13 48 24 61
3 34 14 49 25 63
4 35 15 50 26 65
5 38 16 51 27 67
6 39 17 52 28 69
7 41 18 53 29 73
8 42 19 54 30 71
9 43 20 56
10 44 21 57
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Reference data (&7 —4& © [RXHKE)

Data are available from two samples for comparison purposes. These data sets were both obtained for
adults with ABI and, as such, do not represent true “normative” data, that is, these data are not
referenced to a non-ABI sample. Data for the first larger (n=386) National sample was obtained from
staff ratings of adults with ABI served through the Learning Services Corporation, Rehab Without Walls
and Mayo-Rochester. Characteristics of this National sample are described in Table 2. Data for the
second sample for adults evaluated only at Mayo-Rochester includes ratings made by staff, people with
ABI, and their SO. Characteristics of the Mayo sample are described in Table 3.

Table 2: National sample characteristics (n = 386)
Gender: Male 73%
Female 27%
Age (years): Mean = 38.0
SD = 12.4
Median = 38.0
Interquartile range = 29.0-47.3
Range = 14 to 77
Time since injury (years): Mean = 6.9
SD = 7.5
Median = 5.0
Interquartile range = 1.1t0 10.0
Range = 0 to 40
Race: African American 07 %
Asian/Pacific Is. 02 %
Caucasian 80%
Hispanic 06%
Native American 02%
Other 03%
Education: <12 years 23%
12-15 year 66%
>16 years 11%
Type of injury: TBI 88%
CVA 6%
Other 6%
Severity: Mild = 05%
Moderate = 29%
Severe = 39%
Undetermined = 26%
Geographic location: Southeast 30%
Midwest 28%
Southwest/Mntn 21%
California 21%
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Following scoring of the MPAI-4, raw scores for staff ratings may be converted to 7T-scores with
reference to either the National or the Mayo sample or both. Tables for 7-score conversion referenced to
the National sample are provided in Appendix I. Reference data for MPAI-4 raw scores obtained from
inventories completed by adults with ABI and their SO are available only for the Mayo sample. Tables
for T-score conversion referenced to the Mayo sample are provided in Appendix II-IV.

T-score conversion is accomplished simply by finding the raw score for the Full Scale or subscale Index
in the appropriate Tables in the Appendices and recording the 7-score next to the raw score. T-scores
have a mean of 50 and a standard deviation of 10 with reference to the sample on which they are based.

Table 3: Mayo sample characteristics (n = 134)

Gender 61% male
39% female
Race 92% white
8% non-white (African American, Native American, Hispanic, mixed)
Education 18% less than HS, HS with spec ed, GED

51% high school degree, high school + some college

31% college degree, advanced degree

Type of 65% traumatic (TBI)

injury 15% cerebrovascular accident, other vascular

8% resected tumor

5% encephalitis, infection

7% other (including anoxia, toxic exposure, multiple sclerosis)
Severity of 29% mild

TBI 12% moderate
(n=87) 44% severe
15% unknown
Age Mean = 38.8 yrs SD =13.5 yrs Mdn =38 yrs Range = 17-77 yrs
Time since Mean= 5.3 yrs SD= 8.4yrs Mdn=1.8 yrs Range =1 mo —43.4 yrs
injury/ Onset

Test interpretation: Case examples. Interpretation of the results of the MPAI-4 is straightforward.
Ratings reflect actual behaviors and restrictions of interest to rehabilitation. Scoring and use of 7-
scores, contrasting results of subscale Indices, and comparing results obtained from people with ABI,
their SO, and staff may inform the rehabilitation planning process, as the following case illustrate.

Case #1 is a 25 year old woman named Jane who was injured in motor vehicle accident. In addition to
lower extremity fractures, she sustained a relatively severe traumatic brain injury with an initial
Glasgow Coma Scale of 8, coma lasting about 1 week, and initial head CT scan showing multiple
cerebral contusions and small hemorrhages.

She was seen for an initial rehabilitation evaluation about 9 months after her injury by an outpatient
team that included a rehabilitation physician, a neuropsychologist, a PT, and an OT. Completing the
MPAI-4 by consensus, this team rated her in the mild-moderate range on the Ability Index (raw score =
12; National 7-score = 42; Mayo T-score = 46) noting mild problems with hands, nonverbal
communication, and novel problem-solving, and more significant problems with attention and memory.
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Social and emotional adjustment, self-awareness, and family support were judged to be relatively good,
resulting in a low score on the Adjustment Index (raw score = 7; National 7-score = 35; Mayo T-score =
30). Restrictions were noted on the Participation Index, however, in social and recreational
involvement, independent living, transportation, and money management. Jane was also unemployed.
Her score on the Participation Index was also in the mild to moderate range (raw score = 17; National 7-

score = 46; Mayo T-score = 51).

Outpatient rehabilitation and community-based services were organized that focused on developing
methods to compensate for cognitive problems, primarily through use of a “memory notebook,” as well
as in a number of functional areas that included increasing social and leisure activities, independent
living and money management skills, and vocational rehabilitation. Re-evaluation with the MPAI-4 was
done periodically throughout this process to assess progress.

After 6 months of outpatient rehabilitation and community services, Jane had greatly increased her
social activities and was living and working in the community. Scores on the MPAI-4 documented a
little improvement on the Ability Index (raw score = 8; National T-score = 37; Mayo T-score = 39) but
more dramatic improvement on the Participation Index (raw score = 2; National 7-score = 25; Mayo T~
score =29). Jane had re-engaged with her community despite her remaining cognitive and physical
impairments.

Case #2 is a 46 year old man named Ralph who sustained a mild TBI. He collided with another player
in a softball game and was briefly unconscious (a few minutes) and experienced a period of post-
traumatic amnesia lasting about a half hour. He was taken to a hospital Emergency Room where head
CT scan was normal and he was dismissed to home without hospitalization. Ralph worked as a software
developer in a relatively intense environment with high demands for productivity and meeting
deadlines. He attempted to return to work after his injury but was unable because of problems with
memory and frequent severe headaches.

He was evaluated by a rehabilitation physician and a neuropsychologist who also conducted
neuropsychometric testing. The physician and neuropsychologist coalesced their assessments of his
case by completing the MPAI-4 together. They found little impairment on the Ability Index (raw score
= 3; National T-score = 25; Mayo T-score = 27), noting mild problems with attention that probably
accounted for Ralph’s experienced “memory” problems. Neuropsychometric test results were generally
within normal limits except for mild variability indicating difficulty sustaining attention and mild
impairment on the more demanding attentional tasks. A number of indicators on the Adjustment Index
were elevated (raw score = 24; National T-score = 54; Mayo T-score = 55). Ralph appeared depressed,
anxious, and irritable. He experienced frequent headaches and fatigue. The doctors debated to what
degree difficulties with attention represented the residuals of mild TBI vs. the effects of depression,
headache pain, and associated sleep disturbance and fatigue. Although his symptoms appeared genuine,
he was very focused on them and this increased his distress. All these factors interfered with his family
and social life and with his participation in leisure activities. However, with the exception of mild
limitations in social and recreational activities and being currently unemployed, Ralph was generally
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participating fully in areas measured by the Participation Index (raw score = 8; National 7T-score = 40;
Mayo T-score =41).

Planned intervention focused on medical treatment of depression and headache, and psychological
treatment to address adjustment issues, including vocational reassessment, and coping with stress.
Ralph’s family was involved in a number of these psychotherapy sessions. After several months of
treatment, emotional and social adjustment problems had resolved. Headache and intermittent
attentional problems remained but not at a level that interfered with everyday functioning. Ralph started
his own software company in which he was able to work from home at his own pace. His old employer
was one of his primary customers, contracting with Ralph for the development of software components
that were a specialty for him. Re-evaluation with the MPAI-4 at dismissal from outpatient services
revealed all T-scores below 30.

Case #3 is a 31 year old man, John, who sustained a severe traumatic brain injury (initial Glasgow
Coma Scale = §8; coma X 2 weeks; multiple areas of hemorrhagic contusion on head CT) in the context
of multi-trauma. He had a history of alcohol dependency prior to his injury and his wife, Mary, is
concerned about his current use of alcohol.

John was evaluated about three years after his injury by a multidisciplinary rehabilitation team who
completed the MPAI-4 by consensus. Staff noted relatively severe problems in most areas reviewed by
the MPAI-4 resulting in T-scores above 60 on all three Indices using Mayo norms. As part of this
evaluation, John independently completed the MPAI-4 as did his wife. One of the issues raised by staff
in rating the MPAI-4 was impaired self-awareness. Consistent with this observation, John rated himself
much lower in most areas. T-scores for Mayo norms for John’s completion of the MPAI-4 were all
below 40. His wife’s ratings on the MPAI-4 resulted in scores in between John’s and the staff’s ratings,
that is, 7T-scores in the 50s on the Ability and Adjustment Indices and of 48 on the Participation Index.
Mayo norms were used in computing these T-scores because norms are available for this sample for the
MPAI-4 completed by people with ABI and SO as well as by Staff.

The higher scores on the Participation Index by staff compared to scores from John and his wife suggest
that staff may have overestimated the degree to which John’s community participation was limited.
Nonetheless, there was little question that John was struggling with a complex array of physical and
cognitive impairments, emotional, social and other adjustment issues, and had not been successful to-
date in returning to many usual social, leisure, and vocational activities in the community. The
rehabilitation team recommended that John enroll in an intensive day treatment program. Participation
in this rehabilitation program was coordinated with intervention and recommendations from substance
abuse specialists. Despite his initial objections, John agreed to this type of treatment with pressure from
his wife. After about a month in the program, his awareness of how some of the impairments that had
resulted from his injuries interfered with social and vocational adjustment appeared to be improving.

He resisted participating in formal substance abuse treatment. However, with support from the rehab
team, his wife became more assertively insistent about and supportive of John’s not drinking. With only
a few short relapses in the course of the program, John appeared to maintain sobriety.
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Following about 6 months of day treatment, John started a job in the community with ongoing support.
He was compensating for his cognitive problems and his wife felt that his communication and behavior
in social settings and with her were much improved. John, his wife, and rehabilitation staff
independently completed the MPAI-4 again at the end of the program. All 7-scores from all raters were
between 40 and 50. John’s status had improved significantly from the perspectives of his wife and the
rehabilitation staff, and all parties appeared more “on the same wavelength” than before the program.

MPAI DEVELOPMENT AND PSYCHOMETRIC CHARACTERISTICS

Development

In 1987, Lezak® developed the original Portland Adaptability Inventory to provide a scale for
meaningful documentation of the variety of cognitive, behavioral and social challenges that face many
people with acquired brain injury (ABI). Malec and Thompson* subsequently refined this instrument,
adding items for rating pain and specific areas of cognitive impairment. The resulting scale, the Mayo-
Portland Adaptability Inventory (MPAI), consisted of item rating categories that focused on current
functional ability without reference to preinjury level.

Reflecting World Health Organization (WHO) distinctions™ ® between impairment, activity, and
participation, ratings on most of the original MPAI items were designed to indicate whether
performance is (a) within normal limits, (b) mildly limited but not to a degree that interferes
significantly with everyday functioning (impairment only), or (¢) sufficiently limited that it does
interfere with everyday functioning to varying degrees (restriction of activity and participation). This
rating scheme could be applied to most MPAI categories. However, those items that measure
participation in the community, such as, employment or independent living, did not lend themselves
well to this rating system and were scaled in terms of extent of participation. The rating scale was
further modified in subsequent versions to maximize the internal consistency of the measures and to
acquire information on problems that may have been present before as well as after ABI.

Previous versions of the MPAI include the original MPAI, the MPAI 2.3, and the MPAI-3. Analyses of
sequential versions of the MPAI are described in greater detail in subsequent sections of this manual.
The MPAI 2.3 expanded the rating scale for each item from 4 levels to 6 levels. Analyses of MPAI 2.3
data revealed that a 5 level rating system was sufficient and this was used in the MPAI-3. The MPAI-3
also added items to represent better the types of problems frequently found for people with milder ABI
(such as, fatigue, dizziness, and sensitivity to mild symptoms). Analysis of MPAI-3 data led to
recommendations for rescoring a few items to improve their “fit” with the overall measure. These
analyses resulted in the MPAI-4.
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Rating instructions for MPAI-4 items were also clarified on the form itself and provided in more detail
in this manual. Rating for the Communication item and the Employment item were elaborated by
splitting these items into two sections. Verbal and Nonverbal Communication for the Communication
item, and Paid and Other Employment for the Employment item. Because it was infrequently used and
did not fit well with the overall measure, the Child Rearing item from the MPAI-3 was dropped as a
separate item but included as an option under Other Employment. Specific subscales (Ability Index,
Adjustment Index, Participation Index) were identified through analyses of MPAI-3 data. For the MPAI-
4, items were rearranged for presentation in an order that corresponds to these subscales. The rating
system for the MPAI-4 is based on analyses of the MPAI-3. Consequently reference data (see previous
section) obtained with the MPAI-3 may be used to compare a specific person with ABI with other
people with ABI on the overall MPAI-4 measure and each subscale.

Rasch analyses have been used as a primary method for evaluating and improving the MPAI.
Nonetheless evaluation of psychometric properties reported subsequently also includes more traditional
psychometric indicators. Rasch analysis provides a method to evaluate, not only how well the items
contributing to a measure represent the underlying measure, but also how well these items provide a
range of indicators that reliably differentiate among people rated with the measure. /tem fit provides an
indicator of how well each item serves these functions. Rasch fit statistics are based on the squared
residual values of expected minus actual values of an item. /nfif provides more weight to actual values
closer to the item’s expected value. Outfit provides an index of the influence of outliers. For this reason,
Infit is generally felt to be the more critical indicator. In developing the MPAI-4, information gained
from Rasch analyses guided our selection of items and the development of rating and scoring procedures
that maximized item fit.

Other important indicators for Rasch analysis are Reliability and Separation. Person reliability indicates
the degree to which items distinguish among people in a consistent manner. /tem reliability indicates the
degree to which items relate to each other in a consistent way for different people. The maximum
possible reliability in either case is 1.00. For most measures, Person Reliability over .80 and Item
Reliability over .90 are desirable. Separation provides another indication of how well a scale measures.
Separation describes the extent to which items distinguish among people (Person Separation) and are
distinct from each other (/tem Separation). In Rasch analysis, a Separation of at least 2 is desired.

A major advantage of Rasch methods over traditional psychometric methods is that Rasch analyses
evaluate whether the measure provides a reliable assessment of the full range of the characteristic being
measured. Rasch analysis also evaluates whether items reliably distinguish among people at these
various levels. By contrast, using traditional psychometric methods, a summary test score may have a
high degree of internal consistency and reliability because the contributing items are largely redundant.
Such a test score may appear valid in that it correlates relatively well with other similar scores.
However, such a score will not include items that are sensitive to people at the extremes of the
dimension of interest. Rasch analysis encourages the selection of a few items that represent the extremes
of the measurement dimension but which, because they represent extreme values for the measurement
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domain, may not correlate highly with the overall measure. More extensive presentation of Rasch
analysis may be found in Wright and Masters,’ Linacre,® and Bond and Fox.’

Reliability

Reflecting the WHO nosology, development of the MPAI has been based on the assumption that an
accurate characterization of people with ABI and outcomes requires assessment of key indicators of
impairment, activity, and participation. Rating scale (Rasch) analyses of sequential versions of the
MPALI have supported this model.

MPALI. By examining the relationship of individual items to the underlying measure, Rasch analysis
provides an assessment of the internal consistency or reliability of a measure. Rasch analyses of 305
Staff forms of the original MPAI completed as part of outpatient rehabilitation evaluations demonstrated
that items relevant to each of the domains of impairment, activity, and participation form a single
dimension in relationship to the level of overall severity of negative outcome after ABI.!” These
analyses also demonstrated satisfactory internal consistency (Person Reliability = .82; Person Separation
= 2.12; Item Reliability = .99; Item Separation = 9.33). A Rasch analysis of the MPAI completed by
people with ABI (Self MPAI) also showed satisfactory reliability for a scale constructed from the same
items as the Staff MPAL!' Person Reliability for the Self MPAI was .84 (Person Separation = 2.29) and
Item Reliability was .94 (Item Separation = 4.82).

MPALI 2.3. Although initial analyses indicated satisfactory reliability for the MPAI, we believed that the
reliability could be improved by further refinement of the item rating scales. To accomplish this, we
developed a modification of the MPAI, the MPAI 2.3. The MPAI 2.3 used a 6-point rating scale
throughout. Some items in the original version (specifically, Psychotic Symptoms, Alcohol Use, Drug
Use, Law Violations) were found not to contribute specifically to the measurement of the outcome of
ABI. These items were retained at the end of the MPAI 2.3 because, when present, they offer
information that is important in developing service plans. However, these items do not contribute to the
MPALI score because they are not specific measures of ABI sequelae or outcome.

Rasch analyses of the MPAI 2.3 for 126 cases from the Mayo Medical Center and Bancroft
Rehabilitation in Louisiana'* showed excellent Person Reliability (.92), Person Separation = 3.49, Item
Reliability (.95) and Item Separation (4.54). A 5-point scale appeared to best represent the range of
individual item ratings. Further analysis of this same data set found that traditional indicators of item
reliability, that is, item-to-scale point biserial correlations were in the moderate to strong range (i.e.,
most point biserial correlations between individual items and the overall measure ranged from .57 to .84
with a median of .69).

Following Rasch analysis, we conducted a principal components analysis of residuals. A principal
components analysis of residual item variance (i.e., variance remaining after variance accounted for by
the primary Rasch dimension is removed) helps determine if a scale is measuring more than one
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construct. The principal components analysis suggested two subscales. One subscale, the
Physical/Cognitive Impairment Scale, consisted of 11 items for Mobility, Use of Hands, Vision,
Audition, Motor Speech, Communication, Attention/Concentration, Memory, Fund of Information,
Novel Problemsolving, and Visuospatial Abilities. The Physical/Cognitive Impairment Scale itself
demonstrated good reliability and separation (Person Reliability = .88; Item Reliability = .97; Person
Separation = 2.66; Item Separation = 5.56). The second subscale, the Social Participation Scale,
consisted of 10 items for Initiation, Inappropriate Social Interaction, Impaired Self-awareness,
Family/Significant Relationships, Social Contact, Leisure/Recreation, Self-cares, Residence,
Transportation, and Work/School. The Social Participation Scale also possesses good internal reliability
and separation (Person Reliability = .86; Item reliability = .95; Person Separation = 2.46; Item
Separation = 4.17).

Despite the indication from principal components analysis of a degree of independence for these two
subscales, the MPAI 2.3 Physical/Cognitive Impairment Scale and Social Participation Scale were
highly correlated (» = .75). The principal components analysis was of item variance remaining after the
variance corresponding the overall measure identified through Rasch analysis was removed. Although
this analysis suggested that more specific item clusters (subscales) provide additional information to the
overall measure, the dimension described by the overall measure was very strong and accounted for
most of the variance. Consequently subscales were highly correlated. In examining the relationship of
the subscales to each other and the overall measure, the Physical/Cognitive Impairment Scale appeared
to better represent the severe end of the continuum. The Social Participation Scale better represented the
mild end with both scales having some items in the mid-range. Thus, these two subscales appear to
measure different levels of the same underlying construct of long-term outcome after ABI. A third
subscale, the Pain/Emotional Disorder Scale, also was suggested in the analyses. However, even though
the Pain/Emotional Disorder Scale appeared to contribute information distinct from the other subscales,
it included only 4 items and lacked sufficient internal consistency for formal scoring.

MPAI-3 & MPAI-4. Analyses of the MPAI 2.3 resulted in further refinements and development of a
subsequent version of the measure, the MPAI-3. New items (Fatigue, Dizziness, Sensitivity to Mild
Symptoms, and Managing Money and Finances) were added to this version to represent better the
milder end of sequelae of ABI.

National sample. Rasch analysis of the MPAI-3 based on 386 cases from a geographically diverse
sample of people with ABI receiving services through Learning Services Corporation, Rehab Without
Walls, and Mayo Clinic confirmed the internal consistency of this version.!'? This analysis resulted in the
elimination of the Child Rearing item because of its low utilization and minimal contribution to defining
the measure. This analysis also demonstrated that recoding four items (Audition, Work/School,
Transportation, and Pain) resulted in a better fit of these items to the total measure. With recoding of
these four items, the 29-item measure revealed acceptable Infit and Outfit statistics (less than 1.4) for all
29-items (actual range .5 to 1.38) and satisfactory overall Person and Item Reliability and Separation for
the measure (see Table 4). Other changes were made to clarify item ratings resulting in the current

version of the MPAI—the MPAI-4.
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Table 4: Rasch indicators of reliability and separation for MPAI-4 and

subscales based on national sample (n=386)

Scale/subscale Person Person Item Item
Reliability | Separation | Reliability | Separation

MPAI-4: .88 2.68 .99 10.80

29-item Measure

Ability 78 1.88 .99 11.94

Adjustment .79 1.96 .99 8.42

Participation 78 1.89 98 7.59

Mayo sample. MPAI-4 scoring procedures were applied in a sample of 134 people with ABI seen for
outpatient rehabilitation evaluations at Mayo Clinic, Rochester, MN.!* For most of these cases, data
were available for the inventory completed by people with ABI and an SO as well as by rehabilitation
staff. Person and Item Reliability and Separation indicators were generally acceptable for the Full Scale
and subscale Indices representing items rated by each of these rater groups (Tables 5-8). A Rasch
procedure called Facets analysis® allows for the examination and development of measures based on
multiple rater sources. Facets analysis was applied to the Mayo data and resulted in MPAI-4 Full Scale
and Indices that represented a composite of ratings from all three rater groups. Reliability and
Separation indicators for the 3-rater composite for the MPAI-4 Full Scale and Indices are also provided
in Tables 5 through 8.

Using this sample, we also examined inter-rater agreement among the three rater groups (Table 9).
Agreement was generally within acceptable limits for most items, providing further evidence of the
reliability of the inventory. Substantial differences, however, were also found among the three rater
groups in the mean ratings and reliabilities of subscales as well as on individual items. These differences
reflect types of rater bias that are important for understanding the rehabilitation and psychosocial needs
of people with ABI and their SO.
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Table 5: Full Scale: reliability and separation (Mayo sample; n =134)
Person Person Item Item
Reliability Separation | Reliability | Separation
Person with ABI .92 3.31 .96 4.97
SO .92 3.37 .94 3.84
Staff .86 2.49 .98 6.81
3-Rater .94 3.86 .99 11.06
Composite
Table 6: Ability Index: reliability and separation (Mayo sample; n =134)
Person Person Item Item
Reliability | Separation | Reliability | Separation
Person with ABI .84 2.30 97 5.66
SO .84 2.31 .93 3.68
Staff 81 2.09 .98 6.72
3-Rater .86 2.52 .99 12.99
Composite
Table 7: Adjustment Index: reliability and separation
(Mayo sample; n =134)
Person Person Item Item
Reliability Separation | Reliability | Separation
Person with ABI .89 2.85 92 3.29
SO .86 2.43 .89 2.88
Staff .76 1.79 97 6.08
3-Rater .90 3.03 97 5.74
Composite
Table 8: Participation Index: reliability and separation
(Mayo sample; n =134)
Person Person Item Item
Reliability Separation | Reliability | Separation
Person with ABI 74 1.70 97 5.70
SO .82 2.15 97 5.50
Staff .85 2.41 .99 8.17
3-Rater Composite .89 2.80 .99 9.80
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Table 9: Percent exact agreements and agreements within 1 point between
rating groups on individual items (Mayo sample; n =134)

People with |SO and Staff People with | All Rater Pairs
ABI and SO ABI and Staff
Exact +/-1 | Exact +/-1 |Exact +/-1 [Exact +/-1

Items
1. Mobility 51% |86% [|41% |88% [44% |75% |45% |83%
2. Hands 50% [83% [43% [82% [45% |71% |46% |78%
3. Vision 59% |90% [|54% |87% [50% |88% [|54% |88%
4. Audition 67% [91% |76% |90% |67% [84% |70% |88%
5. Dizziness 49% |85% |34% |73% |37% |69% [|40% |75%
6. Motor Speech 58% 87% 51% 81%  [42% 77% 50% 81%
7. Communication 48% |83% |26% |64% [|21% |59% |31% |68%
8. Attention 38% |77% |23% |68% [21% |65% |27% |70%
9. Memory 40% |77% |32% |70% |20% |62% [30% |69%
10. Fund of information |35% |76% |30% |70% |32% |66% |32% |70%
11. Novel problem- 34% |76% |33% |68% [23% |56% |29% |66%

solving
12. Visuospatial 43% [80% |28% |66% [33% [66% [35% |70%
13. Anxiety 38% [82% [40% [82% |38% |78% |39% |80%
14. Depression 46% [81% |38% |82% [29% [86% [37% |83%
15. Irritability 39%  |82% |47% |90% [39% |79% |42% |84%
16. Pain/headache 53% [88% [54% [92% [44% |79% |50% |86%
17. Fatigue 36% |76% [32% |76% [31% |79% |33% |77%
18. Mild symptoms 44% |76% |28% |67% |36% |67% [|35% |69%
19. Inappropriate social [43% 76% 31% 67% 34% 66% 36% 69%

interaction
20. Impaired self- 35% |60% |32% |68% 18% |46% [|28% |58%

awareness
21. Family 40% |78% |34% |79% [|24% |63% [|32% |73%
22. Initiation 24% |70% |39% |66% |37% |68% [34% |68%
23. Social Contact 43% |73% |43% |71% [22% |56% |35% |66%
24. Leisure 28% |69% |40% |74% |31% |67% |33% |70%
25. Self-care 55% |85% [56% |90% [53% [85% |54% |86%
26. Residence 40% |74% |42% |82% |31% |57% |37% |71%
27. Transportation 47% |84% |60% |82% |39% |76% |48% |81%
28. Employment 79% [89% |71% [83% |60% |76% |69% |82%
29. Money management [31% |73% |39% |73% |31% [58% [34% |68%

Validity

Concurrent and predictive validity of the Staff MPAI has been demonstrated in a number of studies. The

Staff MPAI correlates moderately well with the Disability Rating Scale,'* Rancho scale,

neuropsychological measures, and the SO MPAL* 7 Because successive versions of the MPAI measure
the same underlying construct with increasing consistency and sensitivity, validity studies of earlier

versions support the validity of later versions.

70

MPAI-4 HAFERR




Rasch analysis provides a means for converting scores from the MPAI to an interval-equivalent scale
that can then be used in parametric statistical analyses. Using this interval-equivalent MPAI scale, other
studies have looked at the predictive validity of the MPAL In one study,'' logistic regression
demonstrated that the original Staff MPAI (x* = 8.30, p <.01) and time since injury (x>=9.70, p <.01)
were the best predictors (69% correct classification for full model) of job placement following
participation in a vocational rehabilitation program designed specifically for people with ABI. Other
potential predictors included in the model that did not contribute to this prediction were age, education,
severity of injury, traumatic vs. nontraumatic injury, and a self-awareness measure (the difference
between Staff MPAI and Self MPAI).

In another study,'® the original Staff MPAI was the best predictor of long term vocational and
independent living outcome following a comprehensive day rehabilitation program for people with ABI.
Logistic regression analysis included age, education, severity of injury, traumatic vs. nontraumatic
injury, time since injury, and Rasch-converted Staff MPAI score as potential predictors. This analysis
showed that the MPALI alone predicted vocational status one-year after program participation (correct
classification = 67%; X*>= 5.33, p <.05). Logistic regression analysis of this same set of predictor
variables also found the MPAI was the only significant predictor of independent living status one year
after program completion (correct classification = 70%; x> = 6.85, p <.01). Those with scores below the
60th percentile (compared to other outpatients with ABI) had a very good chance (86%) of living
independently with no supervision one year after program completion. In contrast, those at greater levels
of disability (that is, at or above the 60th percentile on the MPAI) had only approximately a 50/50
chance of progressing to completely independent living. Only 30% of program completers with scores
below the 70th percentile on the MPAI prior to admission to the program were unemployed one year
after program completion. In contrast, 73% of those with scores at or above the 70th percentile were
unemployed at one -year follow-up. Identification of individuals who are at high risk for failure in state-
of-the-art rehabilitation programs, such as the one evaluated in this study, is important for planning
future rehabilitation services. Clearly such individuals will typically require interventions that go
beyond traditional day treatment, potentially involving more extensive community-based services and
the development of long-term supports.

Malec and Degiorgio'” reported that logistic regression of the MPAI and time since injury could be used
to estimate the probability of community-based employment as a result of either comprehensive day
treatment or limited outpatient rehabilitation and vocational intervention following ABI. For instance,
people with ABI evaluated less than two years postinjury were often able to return to community-based
employment with only limited vocational and outpatient rehabilitation services despite demonstrating a
greater than average level of disability on the MPAI. However, those seen more than five or ten years
after trauma with greater than average disability on the MPAI showed a low probability of vocational
success with limited intervention. Similar individuals (above average disability per MPAI; many years
postinjury) were found to have a substantially higher probability of success with intensive day

treatment.
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Rationally derived MPAI-4 subscales. Subscales emerged from principal components analyses of
residual item scores following Rasch analysis of previous versions of the MPAI. These principal
components analyses informed the selection of items for subscales. However, items for the MPAI-4
subscales or indices ultimately were selected on a “rational” basis because they corresponded to clinical
experience and appeared of value in clinical settings as well as cohered on a statistical basis. Rational
subscales for items are described in Table 10. For the national sample of 386, Rasch analyses of each of
these three subscales separately showed a reduction in Person and Item Separation and Reliability for
each; however, the Reliability and Separation of each subscale remained adequate (see Table 4). For the
Mayo sample, Reliability and Separation varied with rater group (i.e., people with ABI, SO, staff) for
each subscale (see Tables 5-8). Most of these indicators were within acceptable limits. Rasch Facets
Analysis of measures that combined ratings for all three rater groups resulted in Reliability and
Separation indicators that were good to excellent (Tables 5-8).

Item cluster analysis. Hierarchical cluster analysis of items with the Ward-Hook Method produced a
result similar to rational item groupings. The 3-cluster solution grouped items into clusters that
overlapped considerably with rational groups. A comparison of item-subscale correlations for items
assigned to different groups, based on rational versus empirical clustering, indicated there was no
statistical advantage to moving any item to a different group (see Tables 10 and 11).

Table 10: Content and Internal Consistency of Rational MPAI-4 Subscales
Abilities Adjustment Participation

Mobility Anxiety Initiation
Use of hands Depression Social contact
Motor speech Irritability, anger, Leisure/recreation
Communication Aggression activities
Fund of information Pain and headache Residence
Visuospatial abilities Fatigue Transportation
Dizziness/balance (.41) Sensitivity to mild Work/school
Vision (.37)* Symptoms Money management
Audition (.17) Inappropriate social Self-care (.61)
Attention/concentration Interaction
(.48) Initiation
Memory (.55) Social contact
Novel problem solving Leisure/recreation
(‘5 5) activities

Impaired self awareness

(.44)

Family/significant

Relationships (.41)

rxx’ (alpha) = .80 rxx’ (alpha) = .76 rxx’ (alpha) = .83

Items assigned by empirical clustering to a different subscale from that assigned on a rational basis did
not correlate markedly better with the subscale assigned empirically than with the subscale assigned
rationally. For instance, empirical clustering assigned Self-care to the Ability Index and rational
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clustering assigned this same item to the Participation Index. The item itself showed a slightly higher
correlation with the Participation Index (.61; see Table 10) than with the Ability Index (.57; see
Tablel1). Differences in item placement from one set of subscales to another are interesting in their own

right, however, because they illustrate the interdependency between capacity and function.

Table 11: Content and Internal Consistency of Empirical MPAI-4 Subscales
Derived from Cluster Analysis (Ward-Hook Method)/
Abilities Adjustment Participation
Mobility Anxiety Initiation
Use of hands Depression Social contact
Motor speech Irritability, anger, Leisure/recreation activities
Communication Aggression Residence
Fund of information Pain and headache Transportation
Visuospatial abilities Fatigue Work/school
Self-care (.57)* Sensitivity to mild Money management
Symptoms Attention/concentration (.50)
Inappropriate social Memory (.54)
Interaction Novel problem solving (.63)
Vision (.23) Impaired self awareness (.54)
Audition (.25) Family/significant
Dizziness/balance (.53) | relationships (.36)
Rxx’ (alpha) = .78 rxx’ (alpha) =.73 rxx’ (alpha) = .85

* For Tables 10 and 11, item-subscale correlations in parenthesis are for items assigned differently with
empirical vs. rational assignment; items common to both sets of subscales are highlighted.

Principal Components Analysis. Principal components analysis with varimax rotation of the 29-item
MPAI-3 yielded seven factors with eigenvalues of at least 1.0 (see Table 12). Results of this analysis are
consistent with a previous study.!” For understanding the multifactorial structure of outcome following
ABI, factor analysis may be informative. However, the rather strong internal consistency of the three
rational subscales suggests that for practical use, further item subdivisions are not only unnecessary but
produce scales consisting of small numbers of items that are consequently of limited reliability and
utility.

As a result of these analyses, we concluded that empirically derived subscales were not superior to
rationally derived subscales. The rationally derived subcales possessed satisfactory internal consistency
by Rasch measures as well as by the more traditional psychometric alpha coefficient. The viability of
rationally derived subscales is supported by item cluster analysis. Item cluster analysis did not precisely
reflect rational subscale assignment. However, items did not correlate markedly better (and in many
cases correlated slightly less well) with the subscale to which they were assigned on an empirical basis
than they did to the subscale assigned on a rational basis. We retained rational assignment because it
reflects more general clinical theory and practice.
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That in many cases individual items correlate about as well with one subscale or another reflects the

strong unitary dimension underlying these subscales. Correlations among subscales suggest that each
subscale accounts for a degree of independent variance. However, correlations between subscales are
moderate and taken together with the Rasch analysis suggests that each of these subcales represents a

different region of a unitary underlying dimension.

Table 12: Rotated factor structure of the MPAI-4
I I 11 v
Memory Transportation Family/significant Motor speech
Novel problem-solving |Residence Relationships Use of hands
Fund of information.  |Work/school Social contact Mobility
Attention/ Self-cares Leisure/recreation
concentration Money management  [[nappropriate
Inltlatlon‘ ) social Interaction
Communication
Self-awareness
\% VI \%1!
Sensitivity to mild Pain, headache Vision
Symptoms Fatigue Audition
Anxiety Dizziness/ Visuospatial
[rritability, anger Balance Abilities
Aggression
Depression

Additional psychometric properties of subscales. Traditional psychometric indicators of internal
consistency (i.e., alpha coefficients) for rational item subscales are acceptable for rating scales, ranging
from .76 to .83 (average .79). Inter-scale correlations are lower, indicating a degree of independence

among scales, as shown in Table 13.

Table 13: Interscale correlations of recoded MPAI-4 subscales.
Subscale: Ability Adjustment | Participation
Adjustment 49
Participation .65 .63
Full Scale .86 .82 .84

Comparability of data obtained people with ABI, SO, and staff. We have investigated the contrast
between self-rating by individuals with ABI on the MPAI and the ratings of these same people by
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rehabilitation staff.?° Differences between Staff MPAI ratings compared to Self MPAI ratings appear due
to multiple factors including: different interpretations of terminology by lay people and professionals;
differing values; differing observational opportunities; the differing impact/burden of sequelae on people
with ABI, SO, and staff; depression; and self-awareness among people with ABI. Differences between
Staff MPAI and Self MPAI did not predict vocational outcome of a vocational rehabilitation program!
or outcome of comprehensive day rehabilitation.'® These findings suggest that people with ABI can be
engaged in effective services with rehabilitation providers despite initial disagreements between them
and staff about the nature and extent of impairments and disabilities.

Results of a subsequent study'? revealed satisfactory internal consistency and inter-rater agreement for
the MPAI-4, regardless of rating source (see Tables 5-9). Nonetheless, detailed inspection of data
obtained again revealed a number of sources of potential rater bias, including lack of self-awareness,
bias towards positive self-evaluation, and aspirational bias on the part of the person with ABI; advocacy
and sensitivity to impact and burden of the difficulties of the person with ABI on the part of SO; and
enhanced objectivity as well as more limited sensitivity to and experience with the person with ABI on
the part of staff.

From a pure measurement perspective, rater bias and its negative impact on reliability is undesirable.
However, in the clinical settings in which the MPAI-4 is used, these types of rater biases may accurately
represent the differing perspectives of people with ABI, their SO, and staff. Assessment of these varying
perspectives and biases in the clinical setting is not only representational of outcome as evaluated by the
different parties involved, but is often essential to developing effective plans for rehabilitation and other
interventions. Effective interventions cannot be implemented if there is substantial disagreement about
the nature of the problem to be addressed. Discussions as well as other types of interactions and
experiential explorations may need to occur among involved parties to resolve important areas of
disagreement discovered through MPAI-4 assessment before all parties will actively commit to and
participate in intervention plans.

Review of individual cases in this sample reveals examples of all possible variations of agreement and
disagreement (that is, staff agreeing on items with people with ABI but not with the SO; SO agreeing
with staff but not with the person with ABI; SO and the person with ABI agreeing with each other but
not with staff). Exploration of specific variations and biases in the individual case is possible with
independent completion of the MPAI-4 by the person with ABI, SO, and staff and may be beneficial, if
not be critical, to future treatment planning.

The MPAI Participation Index (M2PI)

Because a measure of outcome after ABI that focuses on social participation with acceptable
psychometric properties is lacking in the field, we conducted more specific evaluation of the
Participation Index of the MPAI-4.2! As can be seen in Table 13, previous evaluation of the MPAI
completed by rehabilitation staff for 386 adults with ABI showed a relatively strong correlation between

the 8-item Participation subscale and the total score for the 29-item MPAI. We further explored the
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viability of the MPAI Participation Index as an independent measure of outcome after ABI as completed
not only by staff, but also by people with ABI and their SO in the sample of 134 persons with ABI seen
at Mayo. The MPAI was completed by staff in all 134 cases, independently for 103 of these persons by
an SO, and independently by 115 of the people with ABI themselves. The Participation Index rates
initiation, social contact, leisure, self-care, residence, transportation, employment, and money
management (see Table 1).

Rasch Facets analysis revealed strong internal consistency for a composite form of the 8-item
Participation Index that combined ratings of staff, individuals with ABI, and SO (Table14). This
composite index correlated moderately well with a composite measure based on all 29 MPAI items
(Pearson  =.77; Table 15). Using the 3-rater composite Participation Index as the “gold standard,”
measures based on pairs and individual classes of raters were evaluated. Reliability and Separation
indicators for measures based on the M2PI completed by various rater groups and combinations of these
groups are provided in Table 14. Pearson correlations of M2PI measures with the 3-rater Full Scale
composite index (and with each other) are shown in the Table 15.

Table 14: Rasch indicators for M2PI completed by each of 3 rater groups and
composite indices.
Participation Index Person Reliability Item Reliability
completed by: (Separation) (Separation)
People with ABI, SO, staff .89 .99
(3-rater composite) (2.80) (9.80)
People with ABI and staff .85 .99
(2-rater composite) (2.43) (8.69)
People with ABI and SO .84 .98
(2-rater composite) (2.33) (7.26)
Staff and SO .89 .99
(2-rater composite) (2.78) (8.96)
People with ABI 74 97
(1.70) (5.70)
SO .82 .97
(2.15) (5.50)
Staff .85 .99
(2.41) (8.17)

As can be seen in Figures 1 and 2, cumulative distributions for M2PI raw scores show minimal floor or
ceiling effects unlike other brief scales of ABI outcome.?>?* (Raw scores for the 3-rater composite
measure were placed on the same scale as independent ratings by dividing the total score by 3; all scores
were prorated for missing data.) As can be seen in Figure 1, the cumulative distribution of raw scores
for the 3-rater M2PI composite index approximates an “S-curve” that is characteristics of normal
distributions. The curve for M2PI raw scores for ratings made by people with ABI climbs more rapidly
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than the 3-rater curve and reaches the median value (50" percentile) between scores of 10 and 11,
illustrating the tendency of the group toward lower self-ratings. Despite this tendency, very low scores
(<3) are infrequent (9%) among these self-ratings. The distribution for staff raw scores climbs less
rapidly and finds the median value at about 16, illustrating the tendency of this rater group toward
higher ratings. The lower third of the distribution for SO tracks closely to the distribution of people with
ABI then crosses over to track more closely with the distribution for staff. Both of staff and SO have a
low percentage (<7%) of very low scores (<3) and very high scores (>27) are rare for all groups (< 5%).

Table 15: Pearson correlations among measures for MPAI Full Scale and M2PI
composite and independent ratings
M2PI completed by:

Full Scale | People | People | People | SO and | People | SO

(29-item) with with with staff with

3-Rater ABI, ABI and| ABI and ABI
M2PI Composite | SO, staff SO
completed by: | Index staff
People with
ABI, SO, staff 77
(3-rater
composite)
People with
ABI and staff .81 .97
(2-rater
composite)
People with
ABI and SO .86 .93 .88
(2-rater
composite)
Staff and SO
(2-rater 72 95 .88 .83
composite)
People with
ABI .80 78 .81 .87 .60
SO

72 .88 77 .88 .92 .62
Staff
.61 .89 .88 .70 .93 .50 74

Figure 2 displays distributions for composite measures derived from pairs of ratings compared to the
3rater composite. (To place Figure 2 on the same metric as Figure 1, total scores for paired ratings were
divided in half.) The measure combining ratings made by staff with those made by people with ABI
closely approximates the distribution of scores for the 3-rater composite M2PI measure.
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The brief 8-item M2PI demonstrates relatively strong internal consistency and concurrent validity as
demonstrated by moderately strong correlation with the Full Scale MPAI. Ratings made by
rehabilitation staff combined with those made by the person with ABI provide a good approximation of
composite ratings made by all three classes of raters. Potentially the M2PI may be completed for
research or rehabilitation outcome evaluation through minimal personal or telephone contact.

Figure 1: Cumulative distributions of M2PI total raw scores by rater group and 3-rater

composite index
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Figure 2: Cumulative distributions of total raw scores for 3- and 2-rater composite indices
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