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diation interventions (11), supported employment (6), 
and various psychosocial interventions, including efforts 
to teach social and everyday living skills (12). These efforts 
have met with variable success, with combined interven-
tions using cognitive remediation and psychosocial inter-
ventions yielding the most success (13). However, several 
studies have found that impairments on a variety of abil-
ity measures, including both neuropsychological tests 
and measures of functional capacity, were weakly related 
to ratings of real-world functioning (14–16). These find-
ings raise the legitimate question of whether improving 
cognitive or functional abilities has the potential to exert a 
meaningful influence on real-world outcomes.

As we have observed before (17), many studies finding 
low correlations between ability or capacity measures and 
ratings of real-world outcomes used patient self-reports 
of real-world functioning. As shown in several systematic 
comparisons, patient self-reports of both ability (e.g., cog-
nitive performance) and real-world functioning are unre-
lated to performance on performance-based ability mea-
sures and to informant ratings of ability and real-world 
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O b je c t iv e :  Treatment of cognitive im -
pairment has been proposed as an in-
tervention to reduce disability in people 
w ith schizophrenia. The Validation of 
Everyday Real-World Outcomes (VALERO) 
study was conducted to evaluate func-
tional rating scales and to identify the rat-
ing scale or scales most robustly related 
to performance-based measures of cogni-
tion and everyday living skills.

M e tho d :  Adults w ith schizophrenia 
(N=198) were tested w ith the neurocogni-
tive measures from  the Measurement and 
Treatment Research to Improve Cognition 
in Schizophrenia (MATRICS) Consensus 
Cognitive Battery, the UCSD Performance-
Based Skills Assessment–Brief Version, 
and the advanced finances subscale of 
the Everyday Functioning Battery. They 
and an informant (a friend, relative, clini-
cian, or case manager) also reported their 
everyday functioning on six rating scales. 
Best judgment ratings were generated by 
an interviewer who adm inistered the rat-
ing scales to patients and informants.

R e su lts :  Statistical analyses developed an 
ability latent trait that reflected scores on 
the three performance-based (i.e., abil-
ity) measures, and canonical correlation 
analysis related interviewer ratings to the 
latent trait. The overall fit of the model 
w ith all six rating scales was good. Indi-
vidual rating scales that did not improve 
the fit of the model were systematically 
deleted, and a final model w ith two rating 
scales was fitted to the data. A regression 
analysis found that the Specific Levels of 
Functioning Assessment was a superior 
predictor of the three performance-based 
ability measures.

Con c lu s io n s :  Systematic assessments of 
real-world functioning were related to 
performance on neurocognitive and func-
tional capacity measures. Of the six rating 
scales evaluated in this study, the Specific 
Levels of Functioning Assessment was the 
best. Use of a single rating scale provides 
an efficient assessment of real-world func-
tioning that accounts for considerable 
variance in performance-based scores.

Disability in multiple domains of everyday func-
tioning is common in people with schizophrenia (1), en-
compassing social (2), vocational (3), and residential (4) 
domains. These impairments are present in the majority 
of patients and have been refractory to pharmacological 
interventions (5) and only partially responsive to reha-
bilitation (6). Some of the patient characteristics associ-
ated with these impairments include cognitive deficits (7), 
negative symptoms (8), and impairments in performance 
of social and daily living skills (i.e., “functional capacity” 
[3]). There are also environmental contributions to real-
world functional deficits, which include disability com-
pensation (associated with reduced vocational achieve-
ment [9]) and lack of social opportunities and community 
resources. Disability is thus a complex and multiply de-
termined phenomenon that may have similarities across 
different severe mental illnesses (10).

There have been considerable efforts to treat the puta-
tive causes of these functional deficits, including pharma-
cological interventions aimed at cognitive enhancement 
and reduction of negative symptoms (5), cognitive reme-
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clinic (a large public mental health clinic) and other local com-
munity clinics or by word of mouth.

All patients received a structured diagnostic interview by a 
trained interviewer. At the Atlanta sites, the Structured Clinical 
Interview for DSM-IV Axis I Disorders (21) was used, and at the 
San Diego site, the Mini International Neuropsychiatric Inter-
view, 6th Edition (22), was used. All diagnoses were subjected to a 
consensus procedure at each site. Patients were excluded if they 
had a history of traumatic brain injury with unconsciousness >10 
minutes, brain diseases such as a seizure disorder or a neurode-
generative condition, or the presence of another DSM-IV diagno-
sis that would exclude the diagnosis of schizophrenia. None of 
the patients were experiencing their first psychiatric admission. 
Comorbid substance use disorders were not an exclusion crite-
rion, but patients who appeared intoxicated were rescheduled. 
Patients resided in a wide array of unsupported, supported, or 
supervised residential facilities, although inpatients were not 
recruited. Informants were not screened for psychopathology or 
substance abuse.

This study was approved by local institutional review boards 
in Atlanta and San Diego, and all participants provided written 
informed consent.

P ro cedure

All patients were examined with a performance-based assess-
ment of neurocognitive abilities and functional capacity. They 
also provided self-reports of social, residential, and vocational 
functioning on six different functional outcomes scales admin-
istered either as an interview by a trained rater or in question-
naire format. Informants independently completed the same six 
scales, reporting on the functioning of the patients. The examiner 
who conducted the interviews with the patient and informant 
then generated ratings for all six rating scales, based on his or her 
impression of the “true” status of the patient. Rating scales were 
presented in a fixed, counterbalanced order across patients.

Pe rfo rm ance -Ba sed  A sse ssm en t

Neu ro co gn itio n . We examined cognitive performance with a 
modified version of the MCCB. For this study, we did not include 
the social cognition measure from the MCCB (the managing 
emotions subtest of the Mayer-Salovey-Caruso Emotional Intel-
ligence Test) because there are several reasons to think that social 
cognition measures may have a different relationship with every-
day outcomes compared to neurocognitive measures. This minor 
modification of the MCCB would make the results similar to pre-
vious work, such as our own studies (3, 10), that did not include 
social cognition measures. We calculated a composite score, an 
average of nine age-corrected T scores based on the MCCB nor-
mative program, as our critical dependent variable.

Fun c tio na l c ap ac it y. We administered two different perfor-
mance-based functional capacity measures. Participants’ func-
tional abilities were assessed using the UPSA-B, which is a mea-
sure of functional capacity in which patients are asked to perform 
everyday tasks related to communication and finances. For the 
communication subtest, participants role play exercises using an 
unplugged telephone (e.g., making an emergency call; dialing a 
number from memory; calling to reschedule a doctor’s appoint-
ment). For the finances subtest, participants count change, read 
a utility bill, and write and record a check for paying the bill. The 
UPSA-B takes 10–15 minutes, and raw scores are converted into 
a total score ranging from 0 to 100, with higher scores indicating 
better functional capacity. We also administered the advanced fi-
nances subscale of the Everyday Functioning Battery, which was 
designed to examine financial management in higher-function-
ing individuals. The advanced finances test requires the individ-
ual to prepare bank deposits, write checks to pay bills, maintain a 

functioning. As a result of these findings, the Validation 
of Everyday Real-World Outcomes (VALERO) initiative 
was undertaken to evaluate functional rating scales and 
to identify the rating scale or scales most robustly re-
lated to performance-based measures of cognition and 
everyday living skills. The present study in the VALERO 
initiative was designed to directly compare a set of infor-
mant- or patient-rated instruments measuring real-world 
functional outcomes with cognitive and functional capac-
ity assessments in people with schizophrenia.

In this study, six rating scales for assessing real-world 
functional outcomes, recommended as the best avail-
able by a RAND expert panel, were completed by patients 
with schizophrenia, by an informant (friend, relative, or 
high-contact clinician), and by a research examiner who 
conducted the interviews with the patient and informant. 
Interviewers’ ratings reflected their best estimate of the 
patient’s level of functioning. Examiners were instructed 
to base all judgments on what they thought was correct, 
including discounting any information they believed was 
inaccurate. These research examiner ratings were then 
related to the patient’s performance on the Measure-
ment and Treatment Research to Improve Cognition in 
Schizophrenia (MATRICS) Consensus Cognitive Battery 
(MCCB; 18) and two functional capacity measures, the 
UCSD Performance-Based Skills Assessment–Brief Ver-
sion (UPSA-B; 19) and the advanced finances subscale 
of the Everyday Functioning Battery (20). The UPSA-B is 
widely used in studies of functional capacity in schizo-
phrenia, but the Everyday Functioning Battery is aimed at 
higher-functioning individuals and was included in order 
to avoid the possibility of ceiling effects in the assessment 
of higher-functioning patients. The goal of this study was 
to identify the rating scale or scales that measure real-
world functioning that are most strongly correlated with 
patients’ performance on measures of their ability: cogni-
tive performance and functional capacity.

M ethod

Pa rtic ipan ts

The study participants were patients with schizophrenia who 
were receiving treatment at one of three different outpatient 
services, two in Atlanta and one in San Diego. In addition, infor-
mants were interviewed about the everyday functioning of each 
of the patients; informants were a friend or relative (80% of cases) 
or a high-contact clinician (case manager, psychiatrist, therapist, 
or residential facility manager; 20% of cases). In Atlanta, patients 
were recruited either at a psychiatric rehabilitation program 
(Skyland Trail) or from the general outpatient population of the 
Atlanta VA Medical Center. The Skyland Trail patients were receiv-
ing treatment because of functional disability, including impair-
ments in both residential and vocational functioning, and these 
patients were recruited through their case managers. The Atlanta 
VA Medical Center patients were not selected for the presence of 
disability and were recruited through advertisements, by word of 
mouth, or from another research project. The San Diego patients 
were recruited from the UCSD Outpatient Psychiatric Services 
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proximation (RMSEA). As discussed in the literature on structural 
equation modeling and confirmatory factor analysis (30), smaller 
scores on both chi-square and RMSEA are indicators of desirable 
fit (useful approximation to the analyzed data). Shared variance 
statistics are calculated with an R2 statistic for the shared multiple 
correlation between real-world functioning measures and the 
performance-based ability latent trait.

After the fitting of this model, the real-world outcome variables 
were considered for deletion from the model in a sequential order 
based on the lowest correlations for their loadings on the ability 
latent trait. After deletion of the real-world functional scale with 
the smallest correlation, the overall model fit was recalculated, 
and if there was room for improvement in the fit, the next scale 
with a low correlation was deleted. Because the dimension of 
real-world functioning needed to be defined by at least two rat-
ing scales, four of the six scales could be considered for deletion, 
and the final two could be compared using regression analysis for 
their relative ability to predict the ability latent trait. Additional 
information about the statistical techniques we used is available 
in the data supplement that accompanies the online edition of 
this article.

Re su lts

The demographic and clinical characteristics of the pa-
tients are summarized in Table 1. There were differences 
between the sites in age, education level, race, ethnicity, 
and type of informant. All of the informants at the Atlanta 
VA Medical Center were friends or relatives. There were 
also differences in residential status, with the majority of 
the San Diego and Atlanta VA patients living in the commu-
nity, whereas the Skyland Trail patients were more residen-
tially disabled. There were no differences in employment 
status across the sites, and total scores on the Positive and 
Negative Syndrome Scale were essentially identical across 
sites. The scores on the three performance-based mea-
sures were similar across the sites as well, although the 
Atlanta VA patients had somewhat higher UPSA-B scores. 
Thus, the demographic differences between the samples 
and sites did not correspond to major differences in the 
performance-based measures.

Table 2 presents the overall fit of the complete baseline 
model with the ability latent trait based on three perfor-
mance-based indicators and examiner-generated total 
scores for the six real-world functioning scales. All three 
performance-based variables were significantly related to 
the ability latent trait, and only one of the six rating scales 
was significantly related to the ability latent trait—the 
Specific Levels of Functioning Assessment in the base-
line analyses. Nonetheless, the overall fit of the model still 
would be considered acceptable, given the small RMSEA 
and a p value close to nonsignificant. However, this model 
clearly had room for improvement, in that most of the rat-
ing scales were not independently related to the perfor-
mance-based measures.

Next, we sequentially omitted real-world functioning 
scales, as presented in Figure 1. The sequence was deter-
mined by rank-ordering the nonsignificant p values for the 
factor loadings between the real-world rating measure and 
the ability latent trait. Using these criteria, the order of de-

checkbook balance, and organize payments such that a prespeci-
fied amount of money is left available at the end of the task. This 
instrument was selected because it measures abilities consid-
ered important for independent living, and at the time the study 
was planned, we were concerned that younger individuals with 
schizophrenia might evidence ceiling effects on the UPSA-B. Pos-
sible scores on the advanced finances subtest range from 0 to 13.

Rea l-w o r ld  fun c tio na l o u tcom e s . As we previously reported 
(17), the initial phase of the VALERO study included a RAND pan-
el that selected six functional outcome scales from a much larger 
group of candidate scales as most suitable for current use at the 
time of the panel: the Heinrichs-Carpenter Quality of Life Scale 
(23), the Specific Levels of Functioning Assessment (24), the So-
cial Behavior Schedule (25), the Social Functioning Scale (26), the 
Life Skills Profile (27), and the Independent Living Skills Survey 
(28).

There are several important features of these functional scales. 
Two of them were pure social functioning scales (the Social Be-
havior Schedule and the Social Functioning Scale), while two oth-
ers examined only community functioning (the Life Skills Profile 
and the Independent Living Skills Survey). The remaining two 
(the Quality of Life Scale and the Specific Levels of Functioning 
Assessment) were hybrid scales examining social, residential, and 
vocational outcomes. Of the six scales, two were administered as 
self-report questionnaires (the Independent Living Skills Survey 
and the Specific Levels of Functioning Assessment) and the oth-
ers as interviews using the standard instructions for the scale. 
Although all of these scales have multiple subscales, for the pur-
poses of the present study, we examined only total scores. If these 
scales were used as outcome measures in a clinical trial, a single 
predefined primary outcome measure would be selected, and we 
wished to make this information available as straightforwardly as 
possible.

Some of these instruments were modified by deletion of some 
subscales following the suggestions of the RAND panel. For in-
stance, the social acceptability and personal care subscales were 
omitted from the Specific Levels of Functioning Assessment total 
score, and the intrapsychic foundations subscale of the Quality of 
Life Scale was not included in the analyses because it measures 
deficit (i.e., negative) symptoms. While negative symptoms are 
known to affect functional outcomes (10), we were interested in 
examining the association between performance-based mea-
sures and functioning. Similar to our decision to exclude social 
cognition from the neurocognitive predictor set, we wanted to 
exclude negative symptoms as an outcome measure.

Data  A na ly sis

The primary goal of the data analysis was to find the real-world 
functional outcome scale (or scales) that was most strongly re-
lated to the three performance-based indices of functional ability. 
The analysis was conducted using robust maximum-likelihood 
parameter estimation, which included all available data and did 
not assume multivariate normality for observed measures (29). 
With this analytic approach, the model is fitted to all available 
data from all study subjects, whether or not they have missing 
data on any of the variables in any model.

To accomplish these aims, a structural equation model was de-
veloped and fitted to the available data from the three sites with 
the latent variable modeling software program Mplus (29). A sin-
gle latent trait reflecting the shared variance of the three perfor-
mance-based “ability” variables was developed using hierarchical 
linear modeling. This single trait was then statistically related to 
examiner-generated total scores on all six of the real-world func-
tional outcome scales. This overall model with a single ability la-
tent trait and six scales as predictors was tested for its goodness 
of fit with standard indices, including the chi-square test, degrees 
of freedom, associated p value, and root mean square error of ap-
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when the Specific Levels of Functioning Assessment was 
entered first, the results were significant (t=4.52, df=193, 
p<0.001), while the Life Skills Profile total score did not en-
ter. When the Life Skills Profile total score was forced into 
the regression analysis first, it still did not enter the equa-
tion, while the Specific Levels of Functioning Assessment 
still contributed variance to the ability latent trait above 
and beyond the nonsignificant contribution of the Life 
Skills Profile (t=4.21, df=192, p<0.001). When we examined 
the total variance accounted for between the ability latent 
trait and the Specific Levels of Functioning Assessment to-
tal scores, we found that the Specific Levels of Functioning 
Assessment ratings accounted for 24% of the variance in 
the ability latent trait. Thus, reducing the number of real-
world functional rating scales from six to one leads to a 
reduction in reliable variance of 17% but allows for the 
collection of functional information with a single ques-
tionnaire.

D iscu ssion

The results of this study indicate that real-world func-
tional outcomes in people with schizophrenia, rated with 

letion was Social Behavior Schedule, Independent Living 
Skills Survey, Quality of Life Scale, and Social Functioning 
Scale. In each of the resulting models, there was still room 
for improvement in the fit of the model, although some 
began to show evidence of fitting the data acceptably (e.g., 
the model in which Social Behavior Schedule and Inde-
pendent Living Skills Survey were deleted). When four of 
the six scales had been deleted, the model judged as best 
fitting was revealed, which suggested that the Life Skills 
Profile and the Specific Levels of Functioning Assessment 
were the two best scales in combination for the prediction 
of the ability latent trait.

The Life Skills Profile factor coefficient was not statisti-
cally significant in the last and best-fitting model, which 
suggests that it did not add any information to that pro-
vided by the Specific Levels of Functioning Assessment. 
For this reason, a simultaneous regression analysis was 
performed, with these two examiner-rated total scores en-
tered as predictors of the ability latent trait. The analysis 
found that the Specific Levels of Functioning Assessment 
total score was significantly related to the ability latent 
trait (t=3.09, df=192, p=0.002), while the Life Skills Profile 
total score was not. In a forced-entry regression analysis, 

TA BLE  1 . D em og raph ic  and  C lin ica l Charac te ristic s  and  Pe rfo rm ance -Based  Sco re s fo r Pa rtic ip an ts a t the  Th ree  S tudy  S ite s

Site

Variable
Skyland Trail 

(N=55)
Atlanta VA Medical 

Center (N=40) UCSD (N=100) Analysis

N % N % N % c2 df p
Male 38 69 30 75 66 66 1.08 1 0.582
Race 41.23 2 <0.001

Caucasian 43 78 9 23 54 54
African American 10 18 30 77 34 34
Other 2 4 0 0 12 12

Hispanic ethnicity 2 4 0 0 21 21 15.57 1 <0.001
Informant type 24.31 1 <0.001

Clinician 22 40 0 0 17 17
Friend or relative 33 60 40 100 83 83

Residential status 78.99 3 <0.001
Independent and financially responsible 7 13 24 60 57 57
Independent, not financially responsible 11 20 5 13 17 17
Unsupervised residential facility 4 7 5 13 23 23
Supervised residential facility 33 60 6 15 3 3

Employment status 10.12 3 0.120
Employed part-time 10 18 3 8 7 7
Employed full-time 3 5 2 5 1 1
Unemployed 40 73 35 88 89 89
Retired 2 4 0 0 3 3

Mean SD Mean SD Mean SD F df p
Age 35.78 14.13 47.3 8.58 47.25 8.89 23.27 2, 192 <0.001
Education (years) 14.13 2.81 13.07 1.64 12.32 2.34 9.95 2, 178 <0.001
Baseline scores

Positive and Negative Syndrome Scale 
(range: 30–210) 62.11 13.55 64.55 15.86 62.21 14.47 0.43 2, 192 0.653

UCSD Performance-Based Skills Assessment–
Brief Version (range: 0–100) 75.47 14.38 81.65 13.19 75.32 12.02 3.73 2, 192 0.026

Everyday Functioning Battery (range: 0–13) 9.51 3.36 9.06 3.52 8.18 4.02 1.93 2, 168 0.148
MATRICS Consensus Cognitive Battery, 
Modified Composite (average T score) 39.01 7.87 37.75 6.3 37.34 6.64 1.03 2, 191 0.358
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for use with similar rating methods. In future analyses, 
we intend to examine whether the subscales of these in-
struments are useful in augmenting the Specific Levels of 
Functioning Assessment for assessment of ability-relevant 
real-world functioning and whether any of the informant 
ratings could be substituted for the comprehensive inter-
viewer judgments.

A number of limitations must be considered when 
evaluating these results. As noted, it is possible that items 
or subscales of the scales we examined are more closely 
related to ability measures than the total scores. Also, our 
analyses did not address whether self-reports or informant 
reports of functioning might be superior to interviewer 
judgments and whether either could reliably be used on 
their own with the scales used in this study; this question 

an array of preselected rating scales and using information 
from the patient and an informant and condensed into a 
judgment rating by the examiner, are globally related to 
performance-based assessments of ability. This is an im-
portant finding, because several studies (reviewed above) 
reported modest to negligible correlations between cog-
nitive and functional abilities and real-world outcomes, 
raising questions about the well-accepted relationship be-
tween cognitive impairment and disability in people with 
schizophrenia. Our data suggest that this relationship is 
actually as strong as suggested by Green et al. (7) but also 
indicate that both the rating scale and the methods for rat-
ing real-world functioning may influence the strength of 
the association.

Our results also indicate that many rating scales that 
address real-world functioning, even when using multiple 
sources of information and a systematic approach to rat-
ings in optimal research conditions, are not strongly relat-
ed to the indices of functional abilities that are employed 
as state-of-the-art outcome measures in treatment stud-
ies. Finally, it is possible to tentatively endorse a functional 
outcome scale—the Specific Levels of Functioning Assess-
ment—that measures social, vocational, and everyday liv-
ing outcomes and is related to performance on measures 
of everyday functional ability at a level that provides sub-
stantial information about everyday functioning.

In future studies using these performance-based mea-
sures as outcome measures, it appears that the Specific 
Levels of Functioning Assessment could be a suitable 
baseline measure to index ability-relevant real-world 
functioning or as an outcome measure in a long-term 
study, as well as for use in clinical assessment. Most real-
world functional outcome scales seem to be largely re-
dundant with each other when utilized simultaneously, 
and our results suggest that none of them has a stronger 
relationship to functional abilities than the Specific Lev-
els of Functioning Assessment. However, this finding does 
not prove that other rating scales would not be suitable 

TA BLE  2 . Fac to r Lo ad ing s on  the  A b ility  La ten t Tra it in  the  Fu ll Base line  M ode l, Based  on  Th ree  Pe rfo rm ance -Based  Ind ica -
to rs  and  Exam ine r-G ene ra ted  To ta l Sco re s fo r S ix  Rea l-W o rld  Function ing  Sca le sa

Variable Analysis

Standardized factor loading t p
Performance-based ability measures
UCSD Performance-Based Skills Assessment–Brief Version 0.33 3.13 0.005
Everyday Functioning Battery 0.55 4.14 0.001
MATRICS Consensus Cognitive Battery, modified composite 0.57 4.26 0.001

Nonstandardized factor loading t p
Ratings of real-world functioning
Life Skills Profile 4.459 3.116 0.152
Social Behavior Schedule 1.761 0.617 0.537
Social Functioning Scale 1.451 0.304 0.192
Independent Living Skills Survey 1.683 0.758 0.448
Quality of Life Scale 1.206 1.271 0.204
Specific Levels of Functioning Assessment 7.093 2.435 0.015
a Overall model fit: c2=78.10, df=56, p=0.027; root mean square error of approximation=0.078, 90% confidence interval=0.027–0.117. Total 

variance shared between the ability latent trait and all six real-world measures: R2=0.41.

FIGURE  1 . M ode l F ittin g s Du ring  Sequen tia l D e le tion  o f  
Rea l-W o rld  Function ing  Sca le sa

Original model (baseline model, Table 2)
χ2=78.100, df=56, p=0.027; RMSEA=0.078, 90% CI=0.027–0.117

Social Behavior Schedule deleted
χ2=65.764, df=48, p=0.046; RMSEA=0.075, 90% CI=0.012–0.118

Social Behavior Schedule and Independent Living Skills 
Survey deleted
χ2=53.944, df=40, p=0.069; RMSEA=0.073, 90% CI=0–0.120

Social Behavior Schedule, Independent Living Skills 
Survey, and Quality of Life Scale deleted
χ2=49.275, df=32, p=0.026; RMSEA=0.091, 90% CI=0.032–0.139

Social Behavior Schedule, Independent Living Skills 
Survey, Quality of Life Scale, and Social Functioning 
Scale deletedb

χ2=32.059, df=24, p=0.126; RMSEA=0.072, 90% CI=0.000–0.131

a	RMSEA=root mean square error of approximation.
b	Best-fitting model: smallest chi-square value, largest p value, and 

smallest RMSEA; the remaining scales were the Life Skills Profile 
and the Specific Levels of Functioning Assessment.
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