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THE MINNEAPOLIS REHABILITATION CENTER (MRC) STUDIED
MINNESOTA HULTIPHASIC PERSONALITY INVENTORY (MMFI) SCORES TO
SEE IF THEY RELIABLY PREDICTED EMPLOYMENT OUTCOMZ AND
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HAVE A METHOD OF DIAGNOSING FROBABLE RETURN-TO-WORK CLIENTS
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iTr, SUMMARY

Purpose:

The purpose of this study was to find out vwhether the Minnesota Multiphasiec
Personality Inventory (MMPE) could be used to measure the treatment effects
cf a vocational rehabilitation center program and whether variables from the
MMPI and other services might be used to predict employment outcome.

Tt v e

Procedures:

R e o e &
ekd

An earlier study done at the Minneapolis Rehabilitation Center (MRC) showed

that changes did occur on MMPI testings. However, hecause the measure of ;
change was not adequate, and because there was no control group, it was not ;
possible to state that these changes did occur because of the MRC services. ’
To further investigate the problem and do other studies as well, a study of !
the topic was initiated, which was financed by a grant from the Vocational
Rehabilitation Administration. Three separate populations were formed:

Pilot: This group of 101 DVR referred clients was used in the
earlier study. A pre-service and post-service MMPI had already
been given. Further work with this group was to involve a third
MMPT testing to see 1f the changes first seen actually held up,
the collection of outcome employment data, and the use of demo-
graphic and MMPI data to predict employment outccme.

Control: This group consisted of 29 clients who were referred
to the MRC and were given two MMPI's without any MRC scrvices
between testings. The purpose was to compare MMPI results with
the sample which received MRC services to see if MMPI changes
occurred spontaneously.

Cross-Validation: This group of 40 clients was uwsed tt see if
results in the other samples held up under cross-validation.

The Pirst problem encountered was that of obtaining a third MMPI on the

Pilot group. After a number of attempts at bringing the group back to the

MRC for a third testing falled, this portion of the study was dropped.

Securing outcome measures of employment was also difficult. Many clients

would not respond, and those who did respond dld not report complete infor-

mation. Finally, an 80 percent sample was obtained - but the questionnaire

used had to be shortened. This meant that, instead of having eleborate

employment criteria measuring such things as the quality and the quantity of
employment, we ended up with a simple measure of whether or not the client ¥
was working at the time we got the information.

Attempting to measure MMPI changes was the fundamental prcbicm, and since
no one acceptable method 1s currently in use, three different procedures
were used. One consisted of a Sum of Differences score. To get this fig-
ure, we subtracted the second testing on each MMPI scale from the first,
and added up the figures for every scalie, for a given cllent. The second
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system, the Sum-of-Squared-Differences, involved the same procedure except
that the differences were sguared. The third procedure involved a Con-
figural Scoring Method. This system used the notion of "critical changes”,
which were defined as those scores which ¢rossed the boundary of a T-score
of 70 on the MMPI between the first and second testing.

A final problem was the choice of a statistic to relate the employment out-
come data to a set of predictors which included not only the MMPI but demo-
graphic and medical data as well. The statistic selected was the lambda ]
model, originated by Guttman. This statistic can be used with several pre- ]
dictors and takes into account the base-rate, or "predicting the mean,"
phenomenon.

Results:

Several MMPI scales were found to he useful in predicting an employment out-
come, when the Sum of Differences methed and the Configural Scoring Method
were used. However, when these predictors were used in the cross-valida-
tion sample they did not hold up.

Further study was then carried out, using other possible predictors such as
sex, marital status, medical status, age, etc. Again, although several
variables were able to predict working at follow-up, the use of these pre-
dictors in the cross-validation group did not hold up.

An earlier study had been carried out at MRC in which the goal was to deter-
mine whether or not changes did occur in the MMPI as a result of services.
Significant changes in certain scale scores had been taken as evidence for
such an hypothesis. However, in a replication study, (not reported here) the
changes occurred on an entirely different set of MMPI scales. Our reluctant
conclusions were that we could not demonstrate that the MRC services would
reliably affect MMPI scores -- and the results of this study provide addi-
tional confirmatory evidence for this conclusion.

In summary, we concluded that the results, although promising in the pilot
sample, were negative when subjected to cross-validation. Our employment
outcome, as used in this unique sample, cannot be reliably predicted by MMPI
test results, changes in MMPI scores, and a variety of demographic and other
variables.

Comments:

A variety of arguments could be raised by statisticians and experimental de-
sign specialists concerning the basic design, sampling procedures, and defi-
nition of the measures uised. This writer's opinion takes a different direc-
tion. My own opinion is that this study failed to produce reliable results
because none of the predictors are, in fact, directly related to going back
to_work. As most Vocational Counselors can testify, people do not fail to
get jobs because employers can spot a deviant MMPI during the interview. On
the other hand, they usually won't hire someone who whistles in an interview.
The MMPI measure of this annoying trait does not exist. Nor will people get
jobs if they do not look for work. Again, although high scores on the MMPI
depression key might make one suspicious, some pretty unhappy people do
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manage to make that flrst contact before 10 in the morning. It 1s also
obvious to those who do keep jobs that you can belleve 1n the second coming
of Christ, hate your mother, and still hold a job. Provided, of course,
you don't criticlze your boss -- a tralt not measured by the MMPI, but still
a critical necesslty for those who want to keep working.

These comments reflect a basic prcblem in successful prediction studles in
the field of vocatlonal rehabilitation. We do not have an organlzed system
of measuring those beuaviors which are important in getting and keeping a
Jjob. Instead, we use a psychopathologlcal or medical model, with a few
demographic variables thrown in for ease of measurement; then, with a weak
set of outcome measures, we hope for good results. A few studles in the
field (none, however, which were discussed in this study) have shown such
good results. This study shows how such good results might be obtained -
just don't do cross-validation.
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IIT. BACKGROUND, PURPOSES, AND PROCELIURES OF THE PROJEGT

A, INTROLUCTION

Minneapolis Rehabllitation Center is a private, non-profit, comprzhensive
out-patient vocational rehabilitation facility. JYts purpose is to assess
the vocational, social, and emotional problems of the multiply disabled and
disadvantaged. - Through the use of a slmulated work setting (workshop) and
the coordinated efforts of an interdisciplinary team consisting of a Voca-
tional Counselor, Work Evaluator, Socisl Worker, and Clinical Psychclogist,
and evaluation is made of clients? employsbility, job readiness, and work
skills. Depending upon feasibility, clients are prepared for the labor
market and provided job placement services, or they are prepared for and
referred to other resources. It is intended that clients will be better
able to succeed in employment or to develop a more satlsfactory life plan
than they have formerly. N S

Clients range in age from 16 fo 65, .come .from Minnesota and fidm neighbor~
ing states, belong to every socio-economic clasg, and manifest many types
of disabilities and problem:. They are seen at a time when they appear to
be medically able to consicer employment or training, but are vocationally
handicapped due to any one of a combination of physical, emotional, intel-
lectual, and educational problems. They are referred by maﬁy’égehCies, in-
cluding the Division of Vocatlonal Rehabilitation of the State of Minnesota,
the OASDI Disability Determination Unit of the Siate of Minnesota, the De~ :
partment of Employmert Security, and others. -

B. - HISTORY- AND PURPOSE OF THE PROJECT

The Minnesota Multiphasic Personality Inventory (MMPI) is a widely used
psychological instrument which was originally developedl %o diseriminate
varlous psychistric groups from .each other and from normals.. Singe its
deveilopment, it hasg cone to be used much more brosdly. It is used to evalu=
ate personality functioning in the individual case, as well as to discrim- ;
inate between groups; it is used with normsls as well as with psychiatric
groups, and it is used in many settings other than hospitals and mental
health settings. For example, it is extensively used in educational and
vocational .settings. The Minneapolis Rehabllitation Center (MRC) is ome
such setting. =~ . | - \ ‘

The -information from the MMPI is used by the clinical psychologist, in con-
Junction with results of other tests, interviews, and social history, to
relate personality functioning to a client's adjustment in the MRC program, -
to mgke' predictions about.wprk\hehavior,,to sugggst;trgatmentéapprqaqhes&
and to-agsist in vocational planning. MRC clients usually take the MMPY

Yelen, a.s., and Dehlstrom, W.G., eds., Basic Readings on the MYPT in
Psychdlqu and:Méaicine._lMiqngapolig, University of Minné§6ﬁé Press, 1956,
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early in the first week of theilr program. The average length of time they
are in the program on a full-time basis is five weeks. When they complete
this part of the program, they begin job-seeking or training, wait for the
beginning of the training course they have select d, return home, are res
ferred to a sheltered workshop, ete. Early in 192, i% became the practice
to administer both "entry" and "exit" MMPTs to clients in order to re-assess
personality functioning aftér MRC services. :

In the pest, the MMPI hag beeh used at MRC &8 & clinical instrument. It was
being assumed thet, in our client population, personali+y components were
belng measured by the MMPI and, further, that personality changes would also
be reflected on the MMPI (over two or more administrations of the test).

Such changes are also believea to be vocationally significant.

Given the assumptions about thé elationShip between treatment, personality
change, and vocatiohsl cutcome--and the paralliel assuniptions that personality
states, and changes therein, can be measured by the MMPI~--the MRC staff de-
clded to compare entry MMPL results with results from exit MMPIs. In a
pilot study cairied out at MRC 1n 1963, entry and exit MMPFI scale scores (K-
corrected T-scale) were compared for 101 ¢lients (the pilot sample) The .
subjects were selected on the basis of vhether they R e

:i(a) had’ both an entry and exit MMPT profile of file, f
(b) entered the program.batween January, l9b2 and April 1963, A';
(c) could read at about the Pifth-grade evel or better, and -
(d) had been in the program at least four weeks.

.......

This group, which amounted to about 25 peréent -of all“ﬁﬁﬁhreferrals admitted

~to MRC program services during the time period defined, cannot be consldered

in any sense representative of the whole clietit group -seen during ‘the.
period (the educational requiremerts, and the requirements for being able o
teke a valid MMPT, insured that the study groups would be, t6 somé inknown
degree, above average for the total.MRC population.) However, the purpose

.....

take & valid.MMPIQ_ q »

The pilot study established thst MMPI seores are sensitive to pre-post pro-
gram changes (see reference 1). The next question was what relationship did
such score change have to actual changes in personality dynamics or behavioral
characteristics of the ¢lients over the period of vocational rehabilitation?

A way of getting an .ansver to this question can.be outlined'here.

In the original application, tWo things were promised - 8 measure of psycho-
logical change under rehiabilitation and a conclusion as o the effectivenéss
of vocational rehabilitation in causing psychOIOgical .change._
We canmnot, however, measure changes in someone until we have a measure of
change that we truet (in the psychologist‘s language, & valid end reliable

P o p———— - g
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messure of c¢hange). For example, imagine the sltuvation that we had no con-

cept of measured lehgth, and someone came to you and said -- "youn child is

two inches taller than last year." Unless you, had already accepted ‘the
measuve dimension implied “y ™two inches taller" (i.e., there is a useful .
convention called "tuller than" and there is an agreed-upon metric which,
has a stable relationship to the areas of reality that you appxy it 0 -=
that 1s, that the’ reuationship between your yardstick and. the rectangular
opening through which you d¥ive your car évery morning -and night doesn’t
change), you would duestion the odd jargon which he was using. But you
don't question it because you have depended upon the measure and your car's
fenders are relatively unscathed. n o , SRRTEE PR T ARSI

Suppose then that we had & méasure of "psychological state" like this, with _

a measure of psydhologiéal change constructed from two readings on this
state at different times. Suppose that it "behaves well" with respect to
the way other constructs behave, and we trust it in the same way we trust
in our measurements of change in length. Suppose, for example, ﬁhat we
know scmeérié whosé Yeading on this measure of psychologic state is "medium"
or "high" after voéational rehabilitation, and the following relationships
hold truéi he hds gone back to work.and he was out of work. vwhen the measure
of his psychologlcal state was "low;" his relationships with his wife and
children are reported *o be "just. Pine now;" -and they were not good when
his reading was low; and his relationships with his foreman are such that
1% 1s"reportéd "the' foreman “is a bear, but the client seems to be able to.

get thé work done so. that the foreman is happy," and, previously, with the :;
low reading, he was reported 6 be a hothead who had struck superiors with”
no provocation -- and so on, then we begin to trust the measure of psycho- .

logical state; and the, cofresponding measure of change.

Once we had that measure, and trusted it in the same way we trust measure- i

ments of length, we ‘could thén perform an -experiment to test how well MRC

is doing. We would take ineasurements at the beginning on clients enteringf:f

the program, take measurements .on the same clients.at the end of the pro- .
gram -- thén annhéunce, "this client is being discharged as. fmuch improved'l
but &ome other client had no improvement; indeed, his psychological stete

measurem: . 1s now such that he should be referred to a mental health cen= ..
ter for outpatient psychiatric care." At the same time, since we know that

pecple: chenge somewhat in their measurements: on this dimension without any

special Intervention, w: also take a control group out of exactly the popa-Jﬂ

_ation Wwe a¥e dealing with in the Program; do, not intervene with. them, then.
compare the ‘changes in éach group. If the changes. In the experimental .
group are stich’ that we :can say that ‘the difference between their improve-

ment ‘and the control giroup's improvement 1s greater than: could be expected .

by chance, we accept this as some plausible evidence that the MRC treatment ,
causes improvement. If we can depéhd upon the measure in a precise way,

then we -¢éan ‘eVen give the amount by which the clients were improved by the &,

treatment at MRC. . P

However, we ‘don't yet have “that reasure of change.. So, before we.ican age-

certain how well *the measure says MRC is. doing,..in Some scientifically» S

acceptablé evidential fashion; we must f£irst. define the measure, relste 1t .
to one or more "ultimate criteria" in a variety ‘of! ways, and show It to-be . s
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usefuj. Only tHen -can wé uge it as the basis Por & decision on what MRC is
doing, in terms of that messurié. We can't do both tasks at once, and we
must do ‘the one béfore the other: That is, in the psychologist's language,
we must show that a measure is valid and reliable before we can us. it to
measure something else.- D e

As yet, no one’ has ‘defined & good megsure: of psychologicaL change Which is
based upon ‘the MMPI. Therefore, before we could design and carry out &
study which would gllow us to feke some dec¢ision about the effects of MRC.
tréatmént upon ‘the psychological state of the client, ve had first to de-
wvelop an adequate measure of that state. '

Therefore, in carrying out this study, we "chose" 4o do what we had to do
anyway. We defined g mumber of measures of psychologﬁcal state, vased upon
the MMPI, defined measures of change in the state, and related these changes
to a particula® "ultimate" criterion. s e

s

T£ thé measure had heen shoun to be related to the criterion defined here,

according to the eriteria of "agequate prediction" we set out in the study, ]
we could have then tried it again agalnst several other criterla. If it had 7
continued to work,” inh a precise and accurate fashion, we ‘would have then . 3
declared ‘that we had a measure of psychologicel change° . . . '

At that point, and’ only then, woul e have been in a. position to set up an .,
experiment vwhiech wouid have allowed us. to measure the effects of MAC inter-
vention upon ‘the psychological. state of our cliénts. That. is, we would have
had da psychologlcal measure of state for which we. know what a.reading. "meant"
(i.e., ve would know whéh a reading was "gobd" or "bad," greater or lesser;
or whatever).

-
«

A

While the approach discussed above provideu 8, rationale for solving the L
probiem of dériving -4 measurs of :change fromaits relationship to.a criterion,
certain other ‘design probiems remained. Ohe particularly -difficult problenm
was that of differentieting tetween méasures Of change for vhich we can dise
criminate effects of rehabilitation from "random changes _and those:. fon.ﬁhigh
we cannot do this. S ST L ._',N s

This is the classical experimental prdblem of differentiating spontaneous
changés Pron ‘those caused by some. agent or téchnique of interest.. Jna
laboratory environnent, with 8 prior hypothesis to be tested, such & problem
could be solved by use of & simple before-and-after design. That is, define

a population of "subjects needing intensive yocational rehabilitation ser-.
vices. Select a sample of such, subjects from the population. Allocate them
t6 an "experimental" group which is to receive treatment, and a. control group
from which treatment is to be withheld. Take the relevant measurements from
each group. Then, using a pre-selected, criterion, decide whether the treat-
ment group has improved more than the control group. - S e e

However, there aré important differences which arise when humsyn, groups form,.
the population, as they do Here. Chief among ‘these is, our. .ability to main-
taln experimental control. That. 1s,.specific to treatments such ag voca-

tional ‘rehabilitation (VR)==which 1e administered in an uncoritrolled en~ ...
viromment--is that "treatment" might not really be withheld from a "controi®
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group. For exumple, suppose that a group were selected for an "experiment,”
in which the whole group was measured on the MMPI at the beginning and at
the end of a five-week period, then measured gome time later for their out-
come. One-half of the group would be given wvocational rehebilitation treat-
ment durirg the five-week period and one-half would not be .glven such treat-
ment, A number of questions would arise-=~including some about how we would
choose to guarantee that the control group did indeed not receive VR treat-
ment elsewhere during the five-week period, or following the five-week
period but prior to “the time of -cutcome measurement, Further, if we ate
tempted to make special social or economic srrangements for the control
group, in order to guarantee "no VR treatment elsewhere, how are we to
answer impertinent questions about the possible treatment effects" vhich
are induced by such arrangements? : ~

Along with the question of whether we can withhold VR treatment is that of
whether we should. That is, it may be " argued that, if we already have an
efficacious trea treatment, " it is unethical %o withhold it from those who may
benefit. Therefore, thc,cpncept of a. control group which receives no treat-
ment or a placebo is -ethically obnoxious.. This,prdblem.has been discussed
in the literature of drug trials; with the fcllowing kind of rebuttal: To
insist upon a control group. (i.e., a basls for deciding whether treatment
group differences are really attributable to the treatment) makes things
momentarily difficult for a small group; however, to insist on giving the
treatment to -everyone precludes the posgibility of dbtaining confirmation
or disconfirmation of the treatment's efficacy, and.makes it possible that
a nonefficacious treatmext will be administered to large numbers of people
While, at the same ¢ime, progress in research may be stopped (because the
"problem has been solved").” Thus, thé whole conceépt of elinical trigl ischne
of selecting the lessger of two unpleasant courses. The caalogue of this
argurent could'be given for vocatio;al rehabilitation and, as the pos§ible
efficacy of vocational rehabilitation ™treatments" tecomes more of an issue,
such arguments may be expected, In this study, we begged the Issue by ~ —
taking advantage of ‘the fact that<-because 'of an intense shortage of Voea=
tional rehabilitation professionals in the State 6f Minnesota--the interval
between DVR referral of cllents to_MRC,and the point at which they could be
accepted for services had become about equsl to the length of time taken for
MRC treatments (five weeks for most clients).

The control group was therefore selected from clients in the MRC waiting
line, ginee an MMPI could be administered at referral from DVR, then five
weeks later at acceptance at MRC. Such a group was manifestly a DVR-MRC
population, avoided the ethical problers involved in withholding treatment
(slnce they reeived treatment after the sécond administratlon of the MMPI),
and minimized the kinds of alternative services which mdgh% be given between
MMPI administrations.

Such a solution had a ccmpensating disadvantage, however, since it effec-

tively foreclosed any' chance of comparing control group outcome measures

with thoge taken on the experimental group. Therefore, the functlon of the -

control group was a leduced one--that of furnishing a check on the médsure

of psychological change defined in the followlng weyt If the ‘gcores on the
_measure defined differed "sufficiently" between the experimental group and

I1I-5
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the control group, then they were potentially useful, and should be subjected
to further tests. If they did not diffei, they were to be ruled out of Pur~
ther corsideration, on the ground that a defined measure should satisfy the
minimal requirement that it ditfers sufficiently when taken on a treatment
group and on & non-treatment group drawn from the "same population.”

There was yet another difficulty. We did hot come to this study with well-
defined, already-hypothesized reélationships. Much of this study vas a hypo=-
thesis-generating or hypothesis-seeking erfort, rather than a hypothesis-
testing one. The number of variables and variable combinations searched in
order to find relationshlps of interest was far greater than the number of
subjects available: This means that, even had the original set of subjects
been obtalned on a basls which satisfled the requirements of relevant
statistlcal models, and had a "satisfactory"” control group existed, there
would' still have been no basis for probabilistically-based inference.

This implied a further compromise--the definition of a cross-validation or
replication group. Then, for every measurs which passed the tests of the
comparison of control group with experinmental group and for which relation-
ships of interest could be observed in the experimental group, those rela-
tionships could be tested within the cross-validation group. -

In summary, we can tebulate the kinds of groups %o be defined, the purpose
for which esch was defined, the data to be collected for each, and the kinds
of statistical éperations to be performed: ' ‘ ' :

Group : " Purpose '_' ;- Data. Operations to
: . . - Collected . be Perfdrmgd 4
Experimental Search for Relation-; '@émographic_ ,(i) Define MMPI-Related
(P1lot) ships Between MMPI Medical . Mcasures of Change .
and Qutcame ... -gngome (2) Define Measure of
s - Outcome Sl
(3) Find Statistical
Relationships. be- .
tween Measures of
Change ‘and Measures
~ of Outcome .
Control Find MMPI-Related <w Denographic Make Compariéons Be-
Measures of Change Medlecal tween MMPI Measures of
Which Differ In MMPT Chaenge for Experimen-
Behavior in Treated . : tals and Controls for
and Untreated Groups . Discrimingtive Power
Replication Decide Whether Demogrgphic (1) Dexrive Decision Rules
' Relationships Found Medical. For Prediction From
in Exzperimental MMPT - Statistical Relation-
Group are "Chance" Outcome ships Found With Ex-
or "Real" Ones perirental Group
ITI-6
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(2) Test Predictive Pover
of Decislon Rule, -
When Applied to
Replication Group

C. PROCEDJRES

The original pilot experimental group was selected according to the defini-
tions given in the previous section. As noted before, the 101 files select~
ed Por this group amounted to about one-fourth of those clients served gur-
ing the s:l.xteen-month perioa of Jan. 1962 to April 1963. ‘

As the pro,ject got under way 5. 8 cross-validation group was constructed by
taking all clients served by MRC between April, 1963 and January, 1965, and
finding the subset of these which answered %o the specifications under

vhich the pllot group was comstructed. There were 100 files of slghted
clients for which the criteria for inclusion in the study were met. Forty
of these were selected randomly, with stratification on sex, the result be-
ing t( wo groups for whom ldentical data were to be collected. !Ehe size of
these groups, by sex, was .as follows: ,-:‘ .

feble 1
Number of Subjects in Piiot and Cross=Validation Groups by Sex ™ .

Group - » _ _ - :"Ma‘.le‘s TFemales - ’.Total‘ o
Plot (Bertmental) 57 . M 0l
Cross-Validation (Replication) 22 18 - ko~

Total K : 79 62 14

= oy A -
el N

By definitlion, dats were avallable on two occasions of MMPI testing. Other
file data taken included age at timé of entry into MRC, sex, IQ, marital
status, education, time in program,; and medical-status at entry into MRC.
These data are tabulated For am groups in the appendices.

Plans had been made to secure a third MMPI score, so that the stabllity of
change gcores could be assessed. That 18, for those measures of-change
which turned out to be adequste, undex the tests discussed mentioned in
Sectlon IV.B aad discussed more fully in Section IV.C. the question of the
stability of such changes in the post-reha'bn.litation environment _Was con-
sidered to be of interest. Given that rehabilitation causes some change in
the personality structure, the question arises whether gucn changes are
enduring or transitory. A third MMPI score might have furnished some evi-
dence which would speak to this question.

©IIT-T




Furthér, id order to be able to reconstruct the post-rehabilitation hisiory
of the ¢lient and to construct a measure of ocutcome, & 48-item question-

: nalre wa3 developed, regarding job outcomes, economic outcomes, job satiefec-
| ' tion, social sat*sfaction, changes in demographic status, and the like {see

; Appendix V).-- - . .

In order to collect these data, we intended to bring the pilot group back to
MRC for a day of tests and interviews. This plan turned cut to be quite un-
realistic. By the time the study got underway, some of the pilot subjects
had been out.of MRC more than three years (the median time since leavlng MRC
was 31-32 months), and were not interested in returning to the Center to
spend several hours In testing and completing questionnaires without some
form of compenseticn for the use of their time. (Three mailings to the 101
clients resulted in only nine clients returning to MRC for tests.) This
feellng was even stronger among the fraction (about one-half) of the pilot
group whidh was living outside of the "Twin Cities. :

Therefore, the plan %o secure 8 third MMPI score was dropped completely, and
a mall survey technique was attempted. It ‘quickly becane cléar that éven a
h8-item questionnaire was too much for this group. Theréfore, the question-
naire was shortened to what were considered the 12 crucial items (see Abpen-
dlx V). ~An Initial mailing of the shortened questionnaire resulted in a L0
percent response rate. Subsequent mailings, at four-week intervals, to non-
respondents brought total response, by‘all methods, up to sbout 60 percent.

By this time, it :seemed evident that a case-by-case gtrategy was needed.
Other agencies, relatives, friends, or any others who might have knowledge
of the client and who might be of help in securing a response to the ques-
tionnaire, were contacted. Personal telephorie “c4Ils wWere made to all sub-
Jects who could be reached by telephone. After reaching a dead end with
respect to leads, after belng turned down by the client or a relative, or
after three contacts without success, the fOIIOWbup was dlscontinued. Ulti-
mately an ovérall response rate of 30 percent was reached as indicated in
Table 2, below. :

R N —— 4

PO

e ed

. _ o Tabie 2

Response Rate o Outcomé Questionnaire, by Group -

-
L T S AT AR S S

g T e s,
é Pilot Group = Cross-Validation. Total
1 Group '
. Respondents. 8 83.2 29 - '{é;sff‘,}lm 80.1 .. J
.. Non-Respondents 177 16.8 i - ar5 - 28 19.9

Total - - 101 100.0 k0 . 100.0 1kl 100.0

~ IIZL.8




Of those classed as nonrespondents, it wes learned on contact with the sub-
Ject or a relative that six were employed (%wo of whoni were in the Armed
Forces), 5 were unemployed (including two who had been rehospitalized and
one who was in a rest home), and one hed died. Of the remaining 16, -eleven
had completely dropped from sight--all letters sent to all addrésses tried
were returned--and five simply did not respond--their letters were not re-
turned, but they could not be reached by telephone.

Among those classed as respondents, 1esponse was not complete for every
question on the outcome questiomnaire. Tue Jmplieations of such nonre=-
sponse are discussed more fully in the section of predictor-criterion re-
lationships in Section C of the "Technical Report. The respohse rates for
indiyidual questions. rapged from 50,4 percent of the responders (40.4 per-
cent of all those in both experimental groups) on the question about the
amount of hourly pay currently being received, 0 97.3 percent of all re-
sponders (78.0 percent of the total sample) who replied to the question:

"Are you now working?" Results for the entire questionnaire are tabrilated

belows

| o C omable3 -
‘_ﬁmmmer anﬁfPercenﬁ»of‘RespOndents:tofIndividual Items in
- Follow-up, by Sample Group Co S

Pilot Cross-Validation

L Group . . . . Grouwp
Question.  --.. — ﬁﬁ‘:;‘ e il
(Total N = 101) -~ (Total N = 40)
N Percent N Percent
Are you Now Working? 82 -~ - 82 - 28 . -.-: T0.0
__ Number of Hours
Worked per Week = . - 46~ - - —b5:5 - 19 . k7.5
- Hourly Pay .. . bo . 39.6 it - kas
‘No. Jobs Held Since - . S e
Leaving MRC Th 73.3 - 28 .- . 70,0
No. of Months Worked 48 b5 21 525
No. Moves Since S L
Leaving MRC 80 T9.2 27T 675
' Change in Marital SRR
Status Since ‘ — . U
Leaving MRC 79 8.2 28 70.0
Time "Laid Up" ‘
Since Leaving MRC 76 5.2 28 70.0
Change in Overall
Living Status Since
Leaving MRC 80 79.2 26 65.0

| IIIL.9
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The problems which led to the particuler kind of control group used in this
project were discussed earlier. In essence, the plan tvo secure members of
such & group was as follows: Counselors of thé Minnesota State Division of
Vocatlonal Rehebilitation (DVR) were to administer an MMPT to clients who
were prospective referrals to ¥MRC, with a goal of 75 such referrals. Given
the expected attrition between referrsl and entry, a loss of 10-15 subjects
could be expected. Given the DVR referral rate to MRC, 1t could be expected
that such a control group would be developed within four to five months.

Three months and three exhortatory 1etters later, MRC had on file 11 MMPIs
from DVR referrals, although the referral rate to MRC had not failen below
the expected rate, Of the 11, 8ix had actually teken an entry MMPI, thus
qualifying as control group members. Pergonal contacts with DVR counselors
revealed that it was impossible in many cases, and difficult in most, to do.
the necessary client testing. Many of the counselors work in small offices
with 1imited testing facilities. Meny cllents never come into the office;
contacts by the counselor are on field trips, frequently to the clients! <
homes. In such cases the counselor would be reluctant to administer the
MMPT and walt the hour or more necessary for the client to finish it. Thus,
for a number of practical reasons, it was unrealistic to expect individual
DVR counselors to be able to deliver MMPI pre-tests at the expected rate.
Therefors, the number of cases in the control group was smaller than ex-
pected (”9) Details on the demographic, psychological, and medical make-up
of this group, which were collected at entry, asg, with the other two groups,
are glven in Appendix I. _ e

As a result of. this work, the number in each of the three groups, for each
of the two stages of 1nformat10n-collecting, was the following:

Table 4

Size of anh Group in the Study--by Group and Stage

o

-~

- Stage of Co : :
Information Collection Pilot Cross~Validation "Cohtrol

At Entry Into MRC
-(MEdical, MMPI and :
' Demographic Data) 101 Lo . 29

After Rehabilitation
Treatment at MRC
{Pollow~-up Deta) 82 28 -

IIT-10




'IV. TECHNICAL REPORT

A. INTRODUCTION

One of the original aims of thic project was to find an adequate measure of
the client's change under treatmert, using the MMPE. Much of the problem
of candidates for vocatioral rehabilitation 1s psychologlcal, and a msjor ‘
component of intensive rehabilitation consists of gervices aimed at the '
solution of problems in this area, If the services cause changes in. emo-
tional dynamics during the rehabilitation process, the MMPT may provide some
measure of these changes,, .

If‘surh a measure is to be nroviéed, tuo'prdblems must be solved'

I) Some stable, MNPI-relsted measure of psychological change must be
found.

II) The measure must. be established as relevant" or valid‘by its re-
lationship to some. criterion. YT

B. DEFINING A MEASURE OF GHANGE ‘
The solution to the first problem can be undertaken in what is essentially
an arbitrary waYys At this. time there is. no univerally accepted measure of
MMPI-related psychological change. Therefore we are free to choose from
any possible MMPI-based measures that may. seem.useful This entails choos=~
ing from an infinite number of possible scoring systems.;

Since we can only deal with a. limited number of such possl.‘bln measures of
change, we must choose those which seem a priori to have a. high probebllity
of success in providing a stable, adequate measure of psychological change..
If we do not find a satisfactory measure of change, this does, ot demon=
strate that one does not exist-~we msy not have looked Par enough.

1) A simple sumrof-scale-differences type of change measure.

-

b R - > . . -
E - . T e e - .
3 Y e - R - .

*For example, if we choose from a very restricted set of. possibilities, de-
fined as the "difference between two administrations of a test with n
questions, assuming only one system of weighting combinations of the items

3 into scales and a single method of differencing between the two adminis-

trations, there will be 2n possible score typves. With the MMPI, these

ltems are commonly lumped, with some questions showing up in more than -one

of the scales, into 13 scales (1 for this project). Therefore, 1f we

taEe only T~-scale. scores for the two administrations of the MMPI, we have
= 16,38L possible ways of getting a difference score.

ER&C
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2) A sum-ofosquares-of-scale«differences type of change measure.
3) A configural-scoring method.

These change measures are deéfined in the following ways

1) ’The Sum of Differences Method.’ ’

AR T AT N « -, - ;ﬁ
v

Here, we take ‘the T-scale score on the ‘Becond administration of 'bhe ‘

test, then subtract 1% from the score on ~t:he First adm:ln:lstration. For ‘a
given sub,ject ’ these scores are smnmed over all lll ‘geales uged in the progect
(s, B, ¥, K, 1=0; the slgh of the’ difference 18 reversed for ES), and the
sum of these 14 differences is taken as the measure of changée 1.e., 1f yi 18
the T-score on the second administration of the MMPI, for the ith scale, and
xi is the T-scoré On the first adminis%ration , then the di¥Perence score For ~
'Lhe Jth su'bject 1s defined as e .
feok s Indr gyt i (% "yi - Frém the measu:t‘ement

point of view, we would, want those who had benefited from treatment to have
e seore, 4, " which vEs large and posi*bive, and hose who had no treatme’n'b
(or those who had had treatment, but weré ot helped) £6 Have Beores which
were near zero, Or were negabilve.

R R -~
L) I |

2 L TES WY T TS AT L v !
2) The a°, or Sum-of-Squared-Differences,  Method, - - = Wil

o

"Radts generaliza,d @stands Pitietion, Which Has been pub’ forvéird at
various tines ag & vay of applying the 1east-squares ard iterion %o discrimi-
nant problems ’ has BOmie intuitive appeal ‘a8 measu¥e of changw on an MMPT -
profile score. ~ Such & statistic 18 a heasite of the "volatirity" of the
change in scores over two adiinistrétions in combarison to thé sumeof-
differences method. This becomes clear when we look at what happens to the

changes on €ach of W0 Bea 185, If ote is large and posit Lve and the other f

is large and nega'bive ’ the sum '6f ‘¥he” twio will be near zero for ‘the ‘sum~of=
differences method ). but ver,y "Iarge’ for the swn-of-squared—dif"erences me"‘thod.

This method :ls defined V1T Pk LR LR RO A S LD AT AR Lo TRl o
»ILnanNL Berteed aval \:,’.-- g bc--*"-:".’.:.:f é"?=‘ e SR A T
a5 = (x, = ¥
kT . 12 " j I i i - »
L cemnda G ot Sasa3BE L e Dn et e

3) The Configural Scoring Method.

. As a last way of measuring differences between -two -administrations:-;

of the Mme, we have’ investigated configural ‘Bcore. relationships. ThiE
kind of scoring is motivated by classical MMPT clinical typing, In whi ch
various configurations of' elevated and non-eJevated scores are deUneated
which serve as discriminators among various kinds of personality 'bypes. .

‘!A z.'.-.l.‘ Lt 4 et L.

-

In ordey to deﬂ.ne some useful measuremen‘b oi’ chanpe over 1'. JO admin5 s*l'ra- o
‘tlons, it vas Pelt “tha at one plausib‘le and not exceedingly ‘complaz ,' yo e
constructing a meagure of change e %o use the notion of %he orit ".ca-. hound-
ary which arises in mBry Gifcussions of MMPI scoridg:  Often, cliniesl in-
terpreters focus thelr interest on whether a specific T-scale score is 70 or
over (i.e. s beyond the two-sigme polnt on t.2 standardized scalec), or not.

—k
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On the basis of this notion, "critical chenges" were defined as those

scores which crossec the T=TO boundary between the first ard second admine
. istrations. Those which went from under 70 to TO or over between first and
~ second administrations would be coded as one kind of extreme score, and
those which went from TO or over to under 70 would be considered the oppo-
slte kind of extreme score. Scores which did not cross the boundary between
administrations would be interpreted as non-extreme. The scores were then .
coded in the follcwing way, oné for éach of the 14 scalest

. Configural Coding

. Second Aﬁ@inistfatioﬁ

' Under T0 TO or Over

First Administration » o P
~ Under 70 . - N
First Administration ' -

.~ 70 or Over R T |

The scorés ¢an ‘be givén -ordinal meaning, with an®0" signifying the "worst"
kind of change, and a "3" the "best" kind of change. Unlike the first two
kinds of scoring systems, in which one summed "global" score wag used, the
measure of change in this scoring system. is a set of scores; igr.exampie, a
subject’s change measure might be the following: -

‘ES L F K 1234567890
. ( 'O.?A 0, .1’»3’ 2, 3,¢C,0,2, 1, 1, 1, 2, 3)

Such a set of scores would be intérpreted as. follows:

‘ l)_'The subject had & score of lesé‘than T:=T0 oh“the firsf'admigistfé-'
tion, and a score of TO or more on the second, on scales ES, L, 3, and L,

~ 2)" The subject had & score Gf TO or more, on both administrations, an
scales F, 6, 7, and 8. S : - ,

3) The subject had a score of less than 70, on both'administratiogs,
on scales 1, 5; and 9. : S . :

4) ‘The subject had g score of TO or moré on the~f1rst administration;v

and a score of less than 70 on the second administration, on scales X, 2,
and O. ' ' S ‘ oL

C. TE RELATIONSHIP‘OF‘THE-GHANGE;MEASURE‘TO.A~CRITERION

The second problem, establishing the relétiOQShip as félevant of.valid by ..
relating 1t to some criterion, can be solved by two kinds of operations in

V-3
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the case of global scores, and one kind of operation in the case of vectors
of scores, within the constraints of the samnle size availab1e Por “this
study. : - ’ ' TR

1) Checking for "Spontaneous Change _ ’ "'ﬂ S

The first kind of operation is ised as a simple checkpcriterion. In
the procedures section, it was noted that a. ¢omion experience in the analysis
of MMPI test-retest data was that of finding a ‘chahge in taking the test
(other than the common factor that the group was taking the MMPI for a second
time) Profiles generated from the sécénd administretion of the test common~
ly seemed to indicate an "improved" profile. Therefore, we might require
that any MMPI-based nedsure of change -during-rehabilitation services should
be sensitive enough 806 that spontaheous change attributable to a second ad-.
ministration of" the test would not be large enovgh to cloak or wash out the
measure of real psychological change. i

o e T e e -
—— - "

If we suppose, as a preliminary assumption, that, the: rehabilitation process
does indeed "cause” a psychological change, we may then require that the
value of wnatever measure we have defined have some discernible difference
(when 1t is estimated for a "treated" or experimental group) from the value
it takes when another _ErouD, equivalent in every respéct other than +hat of
having the "treatment", is subjected to the same measuremént (the "control
group" ). If there were no difference between experimentals and controls on
the same meagure, then the measuré would be -disqualified for Jurther testing
for its possible utility - on ‘the ground that, whatéyer other uses the -
megsure night have, it does not have the critical property oﬁjbeing able to
discriminate treated ..om untreated. RS P s

: AN I - Ty ‘wg\”
Accordingly, a control group was defined, which was generated by the same
referral process as.the " experimenual group «. The time interval between
testing was approximetely equal (ansaverage time “of. five weeks) for beth
groups. The control group differed, however, in having received no services
between the time of the tvo tests, while the experimental group did receive
such services. The administrative constralnts on the design did not allow’
for a randomization process in allocating to. the two. £roups,. go that prob-
lems of generalizability exist. For example, the sdvantages, of recourse to
a probgbilistic model are lacking. Thersfore, whether the experimental
groups and the control groups are "equivalent” with respect 4o the charac-
teristics which might be important in thelr differential regponse to treatf
ment is not decidable in any useful sense. Nevertheless, comparison on
charactéristiics consideréed. routinely important ir vocational rehabilitation
is of interest. Some of these comparisons are discussed as background to
The comparison of the groups on the MMPI-based measures of change which we
have defined: Also, group mearis :and 8tcndard deviabions for each -of the 1h
scales used in this study Por each sex, for each of the two occasions of
testing, and for each of the three groups studied, are given. These compar-
isons are included as Appendix IX.

1"

The basic method for comparing the two groups is: the following A Since we du
not know how good any score is, we will compare the distribution ¢f scores.
Tnat is, we will look at. the propoxtion Of those within a group having a

o
o
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score less than some value k, -over the entire range of k, i.e¢, the cumu~
lative distribution function of the group. We will then compare the dis-
tribution functions of the three groups, using a nonparametric procedure
for comparing such functions, the Kolmcgorov-Smirnov (K-S) statistic. This
statistic (the greatest vertical discrepancy between pairs .of empirical
distribution functions) is based on prabability considerations, namely,
‘that we assume a nmll hypothesis which postulates a common. distribution
‘function for the two groups, under the random sampling model, If the two
sample groups differ so much that we would believe, on long-run ssmpling
considerations, that this would be a rare event given that the two groups
are "really" samples from a common distribution, we then decide that the
two groups probably come out of "differing" improvement score distributions.
It should be noted that these groups vere rot derlved in such a way that a
probability model can be easily aspumed; nevexrtheless, ye[can use 1t in an
“as 1f" spirit, as a basis for future work. R

Severgl different versions of the sum and sum-of-squares meassures were
used, and the analyses were done separately for each sex, as well as for
both sexes at once, on the. chance that reactions on the measure might be g
function' of sex as well as treatmgnt/nogstreaxmgnt.ﬂ”Such.an analysis for
‘the configural scoring method was :_:possible, since experimental and con-
trol groups would be needed which would be some multiple of (L)% in size,
in order to test whether the two groups differed in distribution or not.

The results, using the K-S procedure to test for~differénces.b¢tween exe
perimental and control groups, were essentially negative. Tests were per-
formed Zor the sum of difference scores and for the sum of .squared differ-
ence scores. It was our intention to test also for possible sex inter-
actlions; however, the number of females in the control group. was far too
small to allow any xind of useful comparison when a falrly insensitive non
Parametric procedure was being used. Figures 1 and 2, wiich are graphs of
the' two meagures, make clear the fact that the empirical distribution func-
tions of the three groups differ wyery little, and could have easily come
from the cumulative distribution.functions of a single underlying popu-
lation. S B '

Tables of the distribution function of each of these difference scores are
included in Appendix II. Although the distribution function of the two
major -groups does not differ much for the sum of difference scores, Table
1, Distribution of Sum-of-Differences Scores, exhibits some interesting
differences between groups when we subdivide the experimental (pilot plus
replication) group according to a rough measure of relative work success
after rehabilitation. We will discuss the implications of these differ-
ences in the next section. S - L

2) Finding Predictor:@ritéii@h’Relgt;onships'

. For those measures of change which passed the first test, a
second test was applied.. Was the measure of change related to some ‘ulti-
mate criterion” or a convenient surrogate therefor?

a) Earlier, it was noted that there is at this time no widely-
accepted measure of MMPI-based or MMPI~-related usychologi-

Iv=-5
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cal change. One Important reason for such a state of afrairs.
is the fact that thére is no "ultimate eriterion” :of -improve-
nent due o psychological dhange ﬁhat is widely accepted.

sl SN was

That is, we need some kind ©f comstruct to serve as a criterion
for the measiires of psychological change vhich will tell us

- when these iieasures -of change ‘beh&ve in’ such & way that we can ;
decide that thé change in the underlying thing measured (gome |
aspect of the client's personality) is "good" or “"preferred” - ]
as against whien the change should be taken as an 1ndicator of
something. "bad" or "not preferred" or no change._

Otherwise we might meke all the measurements wé ‘pléase, ueing
any kinds of "measuring sticks" we care 0 défine; but sach -
measurements would not, in themselves, give iis any information
about the mearing of the changes in the measurements. They
would meke sensé ohly when ‘théy (and “the “ebnatruét of -which
they are a part) vere reldted in sdme "lawful,” régular way to:
~ some other set or sets of measurements (and the construct or
c¢onstructs of which these othey measurements are a part)‘Whiéh
already have meaning for us. - '

If we £ind a gtrong relationShip between the measvie of change
and the measvrements on the criterion, we can then attribute,
in & "backward inferénce," foom the "preferred” stutes-on the

" ‘eriterion back to their related states on ‘the’ predictor. For
example, if we £ind that virtually all of thosé whose score
some measure of Improvement: is -equal to or greater than 150
weré also in the preferred state on the eriterion (for eXample,
went back to work), while wvirtuslly all of those with a score
of less than 150 on ‘a predictor were in thée non~preferred state.
\didn't go back to work), we would impute to-the characteristic
of "having a score equal to, or greater than, 150" the asso-
clated characteristic of "improvement under trestment.”

In psychology, however, there are some speclal complications.
First of all, aside from the bounds given.by gross personality
disorganization or soclopathie characteristic disordérs, what
constitutes a "good" behaviorsl tralt and wiat -constitutes a
"pgd" one is & matteér of no littie digagreément, resting on
valuational grounds which aiffer mach bétween psychologists, as
well as between most other classes of humans. Therefore, ‘what
constitutes a change for thé "better" or for the "worse™ in any
ghsolute sense is bound to be a matter of disagreement. o

We can, however, usually secite somewhatAmore agréement by
limiting our discussions of "better" or “"worse" to sharply cir-
cumgeribed areas, where more people may ‘be dble to agree vithin
the Timited context of intérest, on what "petter’ and " zea"
might be. This is most easily done within the“areas of lﬁf

in which constructs which specify measures ¢ preferredness
exist which are “natural® to the area (e.g. in certain areas

V=6
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of sconomic life, where the object 1s to maximize sales or
profit or "prestize of the institutions", within certain
bounds given by convention, taste, or principle.)

In the area of voecational rehabilitation, we have available a
limited but "natural" criterion of preferredness, to which we
can (ﬁentatively, at least) relate any defined measure of
psychological change. Such a choice can be ratisnalized on
the basis that, while the "therapeutic" aspects of the work ofi
a vocational rehabilitation center.are extremely important,
they are, in the context of this study, instrumental to an
underlying economic purpose. Therefore, the specific ecri-
terion of interest in this study must be in some fashion re-
lated to the economic outcome of the vocational rehabilitation
process.

(a2 13
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Such an econonic outcome can be defined in a variety of ways, \
ranging from the simplest kind=-vhether the elient has been
dccepted on ghy kind of job for some interval of time--to the
nost complex--e.g., a measurement of the "quality" of the job
or its "satisfactoriness," over some longer interval, using
monetary measurzs of changes in the client's income stream
(including both earnings and transfer payments) and measures

" of outcome for the client's status on these measures prior to
rendering the services.

It might be argued that any economically-based criterion is iz~
appropriate to the validation of a measure of psychological

- change, and that such an objection would apply a fortiori to
such a spec¢ifically-defined economic criterion. To this, we
can only remark that any "ultimate" criterion which would oper-
ate over the whole get of human purposes. is not defirable at
the present time (and probably never will be), and that any
useful criterion we might define is conditioned by a great
number of historical, social, and economic factors. Therefore,
any such criterion will be useful only for certain limited :
purposes (here, for example, for the purpose of finding a way !
of distinguishing changes for the "better" in psychologleal !
state from those which are not "better'). -

It should be noted that the (limited) poesibiiity salways
exlsts that some measure which we find to be related to one
kind of a -criterion might turn out, on further investigation,
to be related to other, entirely differecnt kinds of criteria

~ 1n sensible ways and thus furnish us with a more or less "uni-
versal" measure of say, psychologlcsl change. Uniil we reach
such g measurement utopia, however, we shall have to be con-
tent with the fact that our méusure of change is useful, at
uost - in the present instanée - only "with respect to" the
criterion to which it has been rélated.

Because of the administrative and budget problems involved in
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collecting adequate kinds of information from the experimental
‘groups, the acbual eriterion measurement Pinally used in this
study was on the low end of the complexity spectrum. Originsl-
1y, i1t was planned to secure dats concerning the amount of work
done since leaving the rehabilitation program, and to recon=
struct total earnings, so that quantitative measures of "amount"
and "quality" of work following rehabilitetion would be avail-
able as a measure of "total improvement." -

However; because of the low budget for case-finding and follow-
up,” relative to the amount of time ang effort needed to find
the -experimental group at follow-up, the kind of near-continuous
follow-up monitoring needed t0 construct such estimates could
not be underteken: Because of Problems of mental retardation,
neurological problems affecting remote memory., and the sheer
inability of many ciients to reconsiruct a description of what
was scmetimes a patchwork of jobs since leaving rehabilitation
services, “esiimates. of amounts c¢f time worked since leaving the
brogram, as well -as the amount cf money earned, were considered
too-unreligble to furnish useful .data upon which estimates of
total Improvement could be based.(specifiq data are included in
Section TII. C.). As a compromise, the simplest dependable
meagsures available were takens Had the client ever worked
gince treatment? Was he working at the time of follow-up?

Of the two measures generated by ‘these questions, the one con-
cernsd with work status at time of follow~-up was considered
.+ better than that -associated with whether the client had ever
worked since his receipt of rehabilitation services. Virtually
all of those who had received MRC services had worked at one
time or another (85 percent) since leaving MRC, -thus making
this meagure less.useful,for;discriminative*purposes. On the
 other hand, 54 percent of the experimental group had been found
working gt ‘the time of follow=-up a much more useful percentage
for discriminative purpcses. However, discriminative purposes
are not the prime criterion here--the real -question is whether
those found: working at follow-up can be considered a separate,
well-defined group, .and whether thls group can be considered
"different” Prom those not vorking at the time of follow-up.

Such g question can be answered in favor of -g measure of those
working at follow-up in this way: Few of the clients (roughly
about lO'percent) appear to have worked more than 90 percent of
the time since they left MRC. Thug; at times, even some of the
"best" gradustes of the program are currently out o7 work.

" Therefore, at any -one point in time that a follow-up survey is
carried out, there is g non-zero probability that some of these
"best" clients will .ghow up-in the “currently not working"
group. At the sume time, some -of those -graduates who have
worked hardly at all, but have worked a- little, may be vorking
at the time of follow-up and may be misclassified as "more im-
proved”; since they show up in the group labelled "currently
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-working".* However, the probabilities are much higher that
those who have the best work records will show up in the "not
currently working” group, Therefore, in this study, we have
‘used the "currently working" versus "currently not working"
dichotomy in a number of erucial aress.

An analysis of the data having to do with the percentage of
time worked by each client since leaving MRC confirms this
point of view. Of the 81 persons for vhom there were data in
experimental group I, 42 were working at follow-up, 26 others
had worked at some time since leaving MRC, but were not work-
‘ing at follow-up, and 1l clients had never worked since leav-
" ing MRC,(see Table 5). Data weve not available on amount of
time yorked for 14 of the 42 working at follow~up and for T of
“the 26 who had worked ‘since leaving MRC, but were not working
at follow-iip; therefore, percentages of time worked had to be
imputed for those for whon no-data existed. ' Depending upon
the kind of estimator used (median or unweighted mean of per-
centages) and the kind 6f imputation made for missing data
{worst assumption: - "those with missing data worked zero per-
cent of the time"; best assumption: "those with missing data
worked 100 percent of the time"), those Pound to be working at
follow-up had worked, "on the average," 43 to 90 percent of
the time, with g "best estimate" o7 55-67 percent of the time,

.Bince’ leaving MRC. Uslng the same approach f£or those who were
ot workirig at follow-up, but hHed worked since leaving MRC, we
find that these had worked, "on the average," from 22.5 to
6.5 percent of the time, with .a "best. estimate" of 27.5 to 29
percent of the time, since leaving the rehabilitation program.

~Since every estimate for the rercentage of time worked since
leaving MRC for the "now working™ group is superior to every
estimate for the "worked “ut not now working" group, except
for the case in which we make the very best of all possible
assumptions for these not now working and, simultaneocusly, the
worst of all possible assumptions for those currently working,
we conclude that errors of misclassification which might arise
from welng the "now working" group as our "superior,” cri-

terion group will be moderate.

If-we consider only the groups for whom data on percent of
time worked since leaving MRC are available we can make an
estimate (perhaps heavily biased) of the size of the possible
misclassification error due to using the "now working" cri-
terion. This error would appear to involve no more than 25
percent of the group for whom date are available (i.e., less

.. ¥Por a_concise outline of the problem of probvabilities of mis-

_.Clagsification and their costs, and some useful solutions,
see Cronbach,'L.J., and Gleser, Goldine G., Psychological
Tests and Personnel Decisions, pp. 1-29, 2nd Edition, Univer=

sity of Illinois Press, 1965.
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than one-fourth of the "now working" group had worked less than
4O percent of the time since leaving MRC, and less than one-fourth
of the "nét working, but have worked" had worked 40 percent of

the time or more since leaving MRC; these groups constituted

only one-seventh of the total "now. working" group--after the

"no percent-of-time-worked" data were included--and one seventh

of the "ever worked" group).

While the problems of misclassification occasioned here are not
cruclial, the problem should nevertheless be taken into consider-
ation in any future plamning of studies of this type. A con=
sideration of the probabilitles of being found st work at any
glven moment, given that one is a non~successgful-or successful-
graduate of a vocational rchabilitation "treatment" argues for
monitoring post-rehabilitation employment at least twice in any
kind of follow-up which is intented to yield serious conclusions.
In this way, the probgbilities of miselassification of clients
with respect to thelr post=rehabilitation success will be mini-
mized, even :If Information is securéd only at the point of
folloWnup (off course, the Pollow-up time points need to be
judiciously selected).

'Table 5

Percent of Time Wbrked Since Leaving MRC for Pilct Group
Follow-up Respondents, By Work Status at Time of Follow-up

A% of Time Worked h Wbﬁzgég EZEeF;:Tjﬂib Wbrked Tosal
No Information 1k I S
0.0 . - W 1
0.1 = "9.9. 2 5" o T
10,0-19.9 - 2 1 - 3
20.0~29.9 1 ) - 5
30.0-39.9 i 5 - 6
40.0-49.9 3 1 - 4
50.0-~59.9 6 : ~ 1 - T
60.0-69.9 1 1 = 2
70.0=T79.9" 2 1 - 3
80.0-89.9 '3 - - 3
90.0-99.9 T - =0 T
| 26 1 82

Total Respondents b2 ‘
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b) Choosing a Measure of Relationship

When ve -choose a measure of relationship for the conditions in-
volved in this problem, there are some difficulties involved.
First of sll, we are dealing (possibly) with more than one
variable predicting to a criterion; the critérion is a non-
quantitative dichotomy (working at follow-up versus not working
at follow-up); and, finally, the predictor variables are poly=-
‘tomous (e‘ither dichotomous or quartotomous in the problems

_ dealt with here). This implies that we will be dealing with a
contingeney teble in n dimensions {with n the number of pre-
dictor variables utilized). Prior to the mid-1950's, no theory
vas avallgble to allow us vo deal with an n-dimensional contin-

~ gency table in such a way that we could make some measure of
the degree of association. And, until the last five years, no
theory and associated methods were avalleble such that sampling
problems could be dealt with (the early vork was concerned only
with the case in which we are dealing with the whole popula-
tion). Today, there are several methods available. Of these,,
a useful model seems to be the lambda modlel, origlnated by
Guttman and developed by Goodmsn and Kruskal. Essentially,
this is a predictive model, which is strongly analogous to a
multivariate linear regression model.

We -can define the 1modei in the followihg way. If we have N
subjects for whom we ‘are making a prediction of whether they
are A or B, we have the following kind of matrix:

‘PREDTCTION
Ay
o A " Do e
. " ACTUAL - | |
| 3 Boo D59+ 059

n._+n, L. AT ‘= qp, . +n, 40 _4n. .
1391 Tyotfpy N = npinaing o,

When we make the prediction, we will predict that some people
are A and some are B. Some of these predictions will be cor-
rect (.nli + Ny, out of N of them; i.e., nyy were predicted to
Als and were &, nop were predicted to be B's and were B); some
will be incorrect (njgtnpy out of N of them; i.e., n3o of
them were predicted to be B's, but were A, and npy of them were

- predicted to be A, but were B),

whab wa Will define t0 be our il BANA.

Now the yropertion of correct predictions (nll + .n,,a/N) is

As we look at this measure, two things are obvious: 1) If we
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flip a fair coln as each person comes up for prediction, we
will predict about 50 percent correctly (ive., (mij#non)/N =
.50) in the long run. This level of prediction we call CHANCE
(50:50) PREDICTION. Therefore, any information which would
lead us to predlet worse than ‘50 percent. correctly in the long
run 1s worse than no information at all; we would be better
off flipping a coin. This means that any.information we use
would be useful only if it helped us t5 do better than chance
prediction. 2) There is one piece of information which is es-
pecially helpful in allowing us to predict correctly. Suppose
that we lmow before predicting that 65 percent of the people
are glways A. Then we could simply predict, for every person
for whom we must predict, that he will indeed he A. We will
then be correct 55 percent of the time. The level of prediction
attainable by kmowing this one piece of informgtion, the level
of average occurence, we call BASE-RATE PREDICTION. "It is some-
times called predicting the mean. .T% should be easy to see
that 1if, in actuality, A’s and B's are divided 50:50; then
chance prediction and base-rate prediction will give the same
results; but, as the actual proportion=of-A's,depa:ts from the
50-percent level, the hit rate results obtainable from base-
rate predictionabecome better and better. . : )

Therefore, while hit-rate is a good measure of succéss, it is
not entirely satisfactory, since we can do no worse than 50
percent correct at ary time, and no worse than the -base~rate,
if the base-rateé differs from 50 percent. A ‘more satisfactory
measure of our success in prediction would be a measure of how
much better we do than the level achievable by chance or the
level achievable by predicting the base rate.

Such a measure is LIAMBDA B, If we have information on which we
are basing our prediction, we may measure the value of our pre-
diction by use of Lambda B, which is defined as: “The decrease
in the probability of predicting incorrectly, as wé add infor-
mation". Then, if a new piece of information (over and above,
say, the base-rate) does not sllow us to predict more accurate-
ly than 1f we just knew the base rate, then it is not useful
information. S '

All of the measures defined here are given their definition for
population (as opposed to sample) statistics in an article by
Goodman and Kruskal in the Journal of the American Statistical
Assoclation, pp. 732-76L, December 1954. Asymptotic distribu-
tion theory is derived for these statistics in a 1964 article
by the authors in the same journal.

Under the conditions of this study, the relationship of base
rate, hit rate, and lambda is the following:
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Teble 6

Relationship Among Three Predictive Meastres,
MRC-MMPI Study, ‘for Pilot Experimental Group (N=82)

Number ‘Gnessed Be.se . ‘H:I.t,

Correctly Rate Rate - Iambda
TR 512 .512 000
45 - 512 549 075
L9 o512 ,598 . .75
53 " W512 Bl . .275
5T 512 L695 375
61 LW512 . WTHET T S
65 “oo-e512 G792 L G575
69 512 .81 675

e A R

82 512  1.000  1.000

As is clear from Table 6, lambda takes valies from. zero to
1.000, being equal to zero when additional information allows
us to predict no better than the base rate, and 1.000, when

additional information allows us perfect prediction, moving be=- ‘.

tween zero and one at a uniform rate between the base-rate num~ '
ber and the total-group number. This procedure has other de-

sirable properties, which are discussed in the basic article in"

which it 1s defilned.

Statistical Results

The check on the relationship between controls and the two
experimental groups showed that the. sum of squared differeuces
score seemed to be of little use in diseriiinating the two
groups. The sum-of-differences score, while of little use for
total groups, could be showmn to be discrlm* ngtive in other ways,
In this section,; we discuss the results. of relating this latter
score and the configural scoring methods t6 the Job-outcome
eriterion.

(1) Sum of Difference Scores Method. Although total experi-
mental and control group differences were of no interest,
the distribution of scores by the work status of the ex=
perimental group versus the distribution of the control
group scores was of interest. The data in Table T below
would seem to imply a relationship between score and
quality of treatment cutcome for those in the experimentsl
(pilot plus replication) group. That is, the worse the
post-rehabilitation work record (or, i? no data could be
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secured, and we assume the post-rehabilitation work record
of the "no data" group to be much worse than the average--
so that we assume that the no-data group 1s more like the
"no work" than the "work" group), the greater the propor-
tion of "bad" (negative) difference scores (over two ad=-
ministrations of the MMPI). Further, the score distribu-
tion of the "untreated" (control) group seems to be more
like that of those who were "unsuccessfully treated" (those
with bad work records) than those who. were. "successfully
treated" (those .with good work records).

Table T

Proportion of Negative Sum of Difference Scores Over Two Administrations
of the MMPI--Experimental (Pilot plus Cross-Validation) and Control Groups

froportioh‘df Group Having Negative Scores Sum

- Number Having
Nunber In Group Negative Sum Proportion
c ‘ of Scores

Experimental Group
Working at Follow=-up . 5T AR Y 281

Has Worked Since
Leaving MRC, But.Not

Now Worldng 3 12 343

Has Never Worked .- |

Since Leaving MRC .18 - 9 500

No data 31 | 6 - 517
Control Group 29 - 17 585

Such results as ‘the above should be taken only as indica-
tive, since the likelihood of their being out of "truly
different” distributions of score differences is not ex-
ceedingly great. Nevertheless, they are at least suvgges~
tive for further research (which should be corducted at

the MMPT item level, rather than the scale level, to avoid
some of the problems assoclated with f£inding useful linear
or ﬁgnliﬁear relationships when only scale scores are avail-
able). ‘

The test of these scores by the predictive criterion shows
again that scores as defined here are ouly of weak jnterest.
Using these scores to predict post-wehabilitation werk
success for the éxperimental group yielded a hit ratio of
slightly better than 55 percent, or slightly better than
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‘‘bage rate prediction (lambda = .10). If the assurptions

0f“the random model were dccepteble, we would have a Probe-

* T @bility of getting such a value about 25 percent of the

(2)

" time, 1f the sample lambda came from a population lambde

equal to zero (i.e., the measure adds uo infornstion).
Therefore, this measure, as it is preseptly defined, has

_little promise.

Configural Score Results. The use of configural sccring
Pproduced the most ugeful MMPI-related result of this study

' Using the configursl scoring teckrique, a number of com-

binations of four MMPI scale Beores were found for which

- the 'hit rate was T0-T5 percent (i.e., if the cutoomes on

~ _each pattern of response were to hold goed over reyeated

applications. of the rule, we could use the pattern cute-
comes to preédict work outcone as based on MMPI measured
dmprovement outcome, and Be corréct in our predictions

" T0-T5 percent of the time). This implies & semple lambda

in the 40-.50 range. The further improvement im predice-
tion resulting from use of Five~variable and eix-variable

cdiibinations was conasidered so small as to not be worth

the inerease in complexity of Interpreting and using re-

sults, _

Unfortunately, even four-variable patterns are rather un-

wleldy, when each of the variables is scored four ways
(L.e., for each varisble the scoring is either, "0 first
best less then T=70, second test greater than or equal to
T=70; "1" finst and second test both greater than or equal
to T=70; "2" both first and second tests less than T=70;
and, "3" first test greater than or egual o I=70 and

. 8econd test less than T=70), with (4)* = 256 possible
.. 8core patterns Involved, ’ * T

With a sample size no larger than N=82 in the pilot group
(the number in the rilot group for whom complete informa-
tion: was available), there will be a large number of empty
patterns, and thus an unstable relationship. Therefore it
would be useful to find a degision rule which will satisfy
three criteria: (a) it will have a high lambds value;
(b) it will be steble over a number of Teplications (that
1s, whatever decision rule we .derive.for predicting
whether someone will work or no%, given that he has & cer-
tain lwprovement pattern, the x:le must behave in approxi-
matsly the same way each time we use it); (c) the rule
should be usable by the worker who is responsible for in-
terpreting the test and should, therefore, te simple
enough 53 ned ih a varlety of sisuaticns.

In seellnge suck vstul Secgires of WFI-relatad change,

we by bedh sweomisial du deriving riates ratisfyling the -
Plrst dpd third critarie, bubt not the second. We have
O N . ’*4
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taken some. of the most complex rules, which give us a hit
rate. in. the TO-Y5 percent range, and derived simpler rules,
which glve us a hit rate in the 65-T0-percent range. Un-
fortunately, cross-validation f these rules with our rep-
lication group results in a hit-rate no better than chance
or base-rate predicticn. N

One «f these rules is the following: Consider four scales,
K, 1 (Hypochondriasis), 7 (Psychasthenia), and 9 (Hypo-

“mania) in combination. Then (&) if any of these is coded
1 "0% for a. client; -predict that the client wfll not be work-
" ing at follow-up; (b) for the remaining subjects, predict

that ail of those having a "3" coded on any scale will be
found working at follow=-up; (c);of-thosqfsubjects now re=
maining, predict that all subjects with a "2" in the Hypo-
condriasis scale, and a "1" in at least one other scale,

‘will be' found working at Pollow-up; (d) for the remainder

(the majority of which will usuelly be those who, on all
four scales; begen under 70 and ended there), predict thet
they will not be found working at follow=-up. Using a rule
of this simpliclity, a hit rete of bet*er than TO percent
can be achieved. ; - *

If we denote each separate prediction group as (a) = (d4),

the detalls of this result are as follows:

Table 8(a)

An MMPT Follow-up - Employrent Predicticn Rule,

Using Scales K, 1, T, and 9

N 31 .

Prediction Group ‘ Prédictiog‘A

Actval Oiutcome at Follow-up

o _ Working Not Working
(a) A1l with *0* on at . -
~léast one scale + "Won't Work" ' - 2.0 10

(b). A1l remaining with

t e

a *3' on'at least. ; Con .
one seale ~ "WLll Work" . 16 - - 3
(e) All remaining with a - '

'2' on Hypochondriasis

and at least one

~ scale scoredl‘i’ ?Will Work" 6 2
() 411 remaining "Won't Work" . 17. - 26

Total

B 1

Such a decision rule results in two kinds of correct pre-
dictions and two kinds of errors, as follows:
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Table 8(b)
Results of Use of an MMPI Employment-Prédiction Rule

Predicted; Pieéicted

Will Work Won't Work Total
Actually Working at Follow-up 2. . 19 b3
Actually Not Working at Follow-up 5- 36 ki
Total - 27 55 82

The two kinds of correct prediction (opredicted working at
follow-up; found working at fOIIOWbup, n=22; oredict:.l not
working at follow-up; round not working at follow-up,
n=36, total correct is 58 out of 82, or TO percent) result
in much luprovement over the base-rate prediction level.

However. when this decision rule was c*oss-validated, only
1k of the 28 in the cross-validatior group were correctly’
classified, or roughly sbout what we could expect by using
chance or base~rate prediction (i.e., lambda = 0.00). The
small nunber in the cross-validation: group for whom com~
plete data were avilable (n=28) might have something to do
with this; but the rule, if it is a good one, should oper=
ate well with smaller groups; and, under & random sampling
model, the result we obtailned should happen only rarely,
if the decision rule were a true discriminstor. With such
mixed evidence (a high lambda on the original ruile, but a-
zero lambda on the cross-yalidation), it would seem that
such rules should be investigated carefully for possible
Improvements - e$pecia1ly in the cases for whom the rule
creates errors in decision, but should not be used in any
prectical application without much further research. A4
more detailed digcussion of reasons for deterioration of
results under cross-validation fOlLOWS the next section.

(3) Using Other Information° A natural accompaniment to
questions of prediction through measures of change under
rehabilitation 1s the question of the efficiency of infor-
mation about various states of the client at entry into
rehabilitation as predictors of outcome. In a sense,
such questions have less theoretical significance, since
they are not attempting to f£ind relationships in which
psychologlcal theory concerning the relationship between
Improvement under treatment and later outcome is the issue
at hand. Here we are simply interested in the relation-
ship between the client's state at entry and his later
work state. With such measures, we are not .dding infor-
mation sbout the response to treatment, or sven assuming
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that there is one, no assumptions are made ebout the
effects of treatment. -

The following variables were coded: sex, entry score on

"7 esch §calé of the MMPT (less then T=T0 on a scale versus

T=T0 or greater on a scale), marital status gsingle, sepa-
rated or divorced, wersus widowed or marric 1), number of

- weeks 1n program (less than five tieeks versus five weeks
or more), Iq (less than 100-versus 100 or greater), age
(less than median age for group versus greater than median
-age. for group; the pilot group median was ahvyears, the
replication group median 31 years, and the control group
medien 31 years), medical status (see Appendix V for -
material on this coding).

Because only dic*~%omous predictors to a dichotomous cri-
terion were invoived, dealing with these variables in-
volved less complexity than the quartotomous variable de-
fined earlier for a measure of change. Here, even a six
variable combination of dichotomous predictors involved
far fewer patterns (64) than a four-varisble combination
of quartotomous predictors (256 patterns).

In looking for sets of best predictor combinations, we
examinéd demographic and medical varisbles separately from
‘the MMPI variables, then exemined all varisbles together
to find best predictor combinations. It was notable that
- MMPI variebles, takén alohe, are lowest in predictive
' power. “The common demographic varisbles rank highest,
with the psychological and medical variables ranking
‘second. ' .. S o

The best and second=best combinations of one, tWO,e e,
- fivé or six varlables are liisted together by hit rate of
- the best 9ombination:-@Sée“following‘pagei

It 18 Interesting that even one variable gives us consider-
gble improvement (i.vbda = .275) in information for the
prediction of outcome. Here, our prediction would be
simple: 1f female, predict that the client will not be
“worklng et follow-up; if male, predict that the elient will
be working at follow-up (the hit rate improves from .51 to
65). After the Pirst variable the rate of increase be-
comes almost ¢onstant For each additlional variable added
(about three percent additional predictive efficlency per
additional variable, for the non-MMPI variables). The
addition of the MMPI varisbles in combination provides a
conslderable inerease in predictive efficiency. For ex-
ample, the combination of five MMPI, medical, and demograph-
lc yariables provide about 3.5 percent higher predictive
‘efficiency than the -combination of five non-MMPI varisbles
* (805 Yersus . .768). The MMPI variables taken alone were
rather inefficient; the best six-varisble-combination pro-
vided no more predictive efficiency than the best four-
varigble medical-demographic combination.
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o .. . Table 9
Best Predictor Combination Related to the Outcome
(Empl6yed at Follow=up After Receipt of MRC Services)
By Mumber and Type of Predictor Variables Used

— - - -—- - = - .- . - .- -—-—

Number of Hit ‘
Variables Rate Best Variable Combination Second-Best Combination
1 (without ;
MMPI) 646 Sex .- .- . Marital Status
2 (without : | o
MMPI)  .6T1 Sex, IQ_ Sex, Marital Status
3 (without | " Sex, Congenitial Medical
MMPI) .T0T Sex, Age, Marital Status Disabllity, IQ
4 (withouv . .  Sex, Motor Disability . Sex,. Psychiatric Dis-
MMPI) «132 Psychlatric Disability, Age ability, Sensory Di.-
- - ability, IQ
5 (without - 'Sex, Motor Disability = ~~ Sex, Motor Disability,
MMPT) .T68 Psychiatric Disability, Psychiatric Disability
Age, Weeks .in Program - - .Age, IQ-
5 (MMPT & Sex, Age, Marital Status,  Orthopedic Disebility,
Other) .805 and MMPI Scales 2, and 8 Sensory Disability,
- - Marital Status, and MMPI
T Scales ki, and T
6 (without Sex, Congenital Disability, Not Calculated
MMPI) 817 Motor Disebility, Age, IQ
] - 'Weeks in Program.‘ )
6 (MBI I
alone)  .732 - MMPT Scales ES,K,1,3,7,9

MMPI Scales .K,1,2;3,7;9,

As with the measures Of psychological change, a decision
rule using these combinations should meet two basic re-
quirements in order to be of further -interest: (a) it
muat ‘be amenable -to wide useé, and (b) it must hold up
under crOSSnvalidation. '

With dichotoméﬁs coding thé use of one varisble implies a
prediction for each of two groups; two variables imply
predictions for Pour groups;-etec. We -Pelt that any finer
delineation. of such small -samples ‘would not yield rules
with any probability of standing up over repested use.
As an example of how just one variable may give excellent
improvement over ‘base rate, with the addition of another
variable giving further improveient (but at decreased rate
"t of improvement), consider dhe use of 'sex and IQ in predic-
tion of outcome.
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If we conslder sex alone, we derive the prediction table:

Client Type  Aorilng. —Not Working  Percent

Number Number Working
Male ‘ 29 ¢ o 16 - 6k

Female 13 - 2k ¢35

Using the prediction rule - if male, prediet work; if fe-
male, predict no work - we arrive at a hit rate of .65.

g e nov add another varisble, Iq, ve get a (s1ightly im-
proved. hit rate of .67.

" Client fype, Working  Not Working  Percemt

Number Number Working
fﬁighﬁﬁ;ikﬁales 6 A ’.ﬁi - 60
Low-IQ Females T ' 20 26
High-IQ Males 12 = 6 67
Low-IQ Males 1T 10 63

The variables discussed above were not the only variable
combinations which gave some indication of predictive
rower. The high-MMPT result, as previously noted, produced
a high hit rate (.732), with a consequent excellent lambda
value (.45). However, .this was & six-varisble result (K,

" 1,2,3,759). A siuplification of this result produced a
rule vhich utilized only three of the variables (K,3,7).
The rule: For all clients having a K-scale score equal to
or greater than T=70, or a K-scale score of less than T0
and only -one of the other two equal to or greater than TO,
predict that they will be found working at follow-up; for
all otHer clients, predict. that they. will not be found
working at follow-up. The resultant is a hit rate of .67,
a not intolereble loss, given the simplification.

Thern vere also simplifiable combinations of medical, demo-
graphic, and MMPT variables. A five-variable result, which
gave a hit rate of .805 using (a) orthopedic handicap in-
volved or not; (b) sensory handicap involved or not; (c)
single versus ever married; (d) under T=70 vérsus 70 or
over on MMPT Psychopathic Deviate Scale; and {(¢) under T=70
versus T=T0 or over on tae MMPI Psychasthenia Scale was
collapsed into the simnlest of decision rules: If the
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subject had nelther of the handicaps, wag single, and had
a T-score of less than TO on both scales, predict +hat
the subject would not be found working at follow-up;
otherwise, predict that the subject would be working at
follow-up. The result was a hit rate of .72, the best
result of all "collapsed decision rules” defined for the

Study »
The result of the prediction was the followings

Predicted Predicted
Work at No Work at Total
Follow-up Follow-up

Actually Working at Follow-up 30 12 k2
Actually Not Working at Follow=-up 11 29 4o
Total 41 ] 82

In the cross~valldation of the last three simplified

rules, the results were again no better than chance or
base-rate prediction, indicating that these rules also
add nothing to our discriminative or predictive power.

On the Deterioration of Predictor - Equation Results: The general deterio-
ration of results which we have experienced in using these rules could be
ascribed to one or a combination of reasons: <for example, our cross-
validation group might not "really" be from the same population. As we
noted before, those chosen for eacn group do not satisfy any random-
selection model. Since the pllot and replication groups were taken at two
differing time inteivals, it is quite possible that the population of those '
being served had changed in some basic fashion (1t is known, for example,
that different economic conditions, which induce differing degrees of un-
employment, resui. in somewhat dlfferent groups appearing at MRC from the
same agency). As ar indication of this possibility, the median age shifts
considerably, as between pilot and replication group clients who reported
outcome data (from 24 to 31). Thus, the "young male" group of the pilot
group, which contributed heavily to the proportion employed at Ffollow-up
for the pilot group (more than two-thirds of this group, thich amounted to
one-fourth of the pilot group, were employed at follow-up is non-existent
in the cross-validation group. Yet, the cross-validation group achleved
the same proportion of the total group employed at follow-up as the pillot
group (about one-half).

Lastly, and probably most relevant to the matter, the search technique used
to £ind "best predictive combinations" of variables is a computerized form
of a practice first noted by R. A. Fisher in his famous paragraph 24 of

The Design of Experiments (pp. 57-58, 5th Edition, 1949); and the subject
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of a number of well-known soluticns since (e.g., Scheffets a posteriori tech~-
nique). The problem was first discussed within the context of the randomized
blocks design, in which means for more than two treatments were being compared.
It is worth quoting: .

"Comparisons, which the experiment was designed to make, may, of
course, be made without hesitation. It is comparisons suggested
subsequently, by a scrusiny of the results themselves, that are open
to suspicion; foi if the variants are numerous, -a comparison of the
highest with the lowest observed value, picked out from the results,
will often appear to be significant, even from undifferentiated
material. Properly, such unforeseen effects should be regarded only
as suggestions for fubture experimentation, in vwhich they can be
deliberately tested. To form a preliminary opinion as to the strength
of the evidence, it is sometimes useful to consider how many similar
comparisons would have been from the start equally plausible. Thus,
in comparing the best with the worst of ten tested varieties, we have
chosen the pair with the largest apparent difference out of 45 pairs,
vhlch might equally have been -chosen. We might, therefore, require
the probability of the observed difference to be as small as 1 in 900,
instead of 1 in 20, before attaching statistical significance to the
contrast.”

Analogously, in ‘order to £ind "best predictor combinations of varlables,

ve have, in the case of the MMPT change measures, searchéd 1,001 combina~
tions; in the case of the MMPI entry scores, takén aloné, we searched 3,003
combinations; for the demographic and nediecal variables, taken alone, we
searched 210 combinations; and, for the MMPI entry scores plus the demograph-
ic end medical variables, we searched 42 504 combinations. In order to
achieve an actual .05 significance probebility, we would need to utilize (in
the absence of the Sche?fe results) 8 nominal significance prdbability rough-
1y on the order of b less than .000001 (if we had satisfied the probability

assumptions in the way we chose our original. group) This provides the
rationale for the cross-validation group, since it serves as the "future ex-
perimentation group, in which these "unforeseen effects...can be deliberate-
1y tested." To the extent that we can "trust" the cross-validation group,
then, we can sccept the negative evidence supplied by 1%, in trying out the .
declsion rules derlved from the many-combination search of the pilot group.

Such deterioratlon in predictive power indicates thet we have not yet found
the Rosetta Stone in discriminating successful from.unsuccessful gt the
point of selection for vocational rehabilitation or even afier MMPI measure-
ments are made on the client's change during the rehabilitation process.

In the other two published "success prediction progects in vhich vocational
rehabilitation outcome of MMPI predictors were used, not much greater suc-
cess resulted. The more successful was that of Gough, Wenk, and Rozynko, in
vhich a Jambda of .16 (our calculation from the author's data) was achieved
under cross-validation, using a combiuation of the California Base Expecte
ancy Scale and the California Personality Inventory (a combination of these
two plus the MMPI. was approximately as powerful; l.e., the MMPI added nothing
here) to predict success or fallure in parole outcome. In the othér pube
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lished study, DeMann developed an eight-variaeble equation for prediction of
success in vocational rehabilitation outcome. In cross-velldation, using a
group split 84:16 on the rehebilitated-not rehabilitated outcome measure,
the equation predicted only 65 percent correctly, or far less than base
rate prediction.

Such results as were found here and in the other studies cited would seem
to indicate that, if useful predictive equations are to be derived, such
‘that theory is also satisfied, we must turn to the operational definition
of substantive variables, as opposed to the “available-demographic® or test
variables which are usually those investigated (as was the case here).
That is, further investigstion should concern itself with those vocational
rehabilitation workers who are themselves "good predictors" of client suce
cess, and an attempt should be made to derive a heuristic programming of
the decision rules that these workers are using in their operations. Such
a simulation-model approach would seem, given its success in other areas,
the most promising one available at the present time.
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Ve SIGNIFICANCE OF THE RESULTS OF THIS RESEARCH

Every vocational rehabilitation center staff faces the following basic
problem: A constant stream of clients come to it, some of whom it can help
very much, some of whom it can help somewhat, and some of vhom it cannot
help at all.

The problem for the center staff is to discriminate betieen these groups so
that it can - under all conditions of demand for lts services - refer else-
where those potential clients whose treatment would be a waste of time and

the public's money. . For example, it is not useful for the center to accept
borderline referrals who can probably .do quite well occupationally without

the help of the center, or those. potential clients who are at a level such

that the services of the center’s staff will not help the client at all.

Under mcet conditions, it is also useful to be able to distinguish - among

those accepted for services - those who will benefit less from the staff's

services from those who will benefit more from such services.

There are at least two reasons for wanting to do this. One is that the

_ agency, once it has performed its "differential diagnosis,” may be able to

allocate potential clients into different programs. For example, those who
would benefit from the agency’s services, but have a higher probability of

job success, .can go directly into the agéncy's "intensive services." Some,

however, of the lower probability-of-success group will need a short period

of preparatory work before they will be able to take full advantage of the
agency's intensive ge¥vices. There might also exist a group with even
lower probabilities of success, who would need rather long-term preparatory
services ‘before they could enter the 1ntensive vocational services.

Secondly, given the particular social commitment of the agency, based upon
Tts ideas @bout what subgroup it can work best with, or what the relative

benefits are to society in dealing with the higher and the lower probabil-
1iy-of-success groups, the agency will change its admissions policles some-
what under different conditions of demand for its (presumably limited
amovnt of) services.

For example, 1f the agency had decided that it could do its best job with
the higher and medium probability-of-return-to-work groups, it would then
. wish to screen out the lower probability group for réferral elsewhere, or
for delay in rendering vocational services until demand slackened. Or if,
contrarivise, the agency had decided that its best work was done with those
having low probability of employment, and it believed that high demand for

its services was positively correlated with labor shortages, it might focus
on taking low and medium-probability-of-success group and filtering out the

higher probebility applicants for services, on the ground that, in a time
of labor shortage, many employers are more than happy to serve as "voca-
tional rehabilitators” for these "easier" cases. Whatever the conditions
of demand for service or the agency's social policy, then, it has the need
to distinguish between types of potential clients, according to the poten-
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tial benefit the agency's services will have for them. A tabulation of what
might be a vocational rehabilitatlon agency's possible actions in its
admissions-decision policies, glven these three kinds of determinants, is
given beloy .

. ‘Table 1l

The Possible Admissions Screening Actions of a Vocational Rehabilitafion
Center, Given Its Social Policy, Demand for Its Services, and the
Probability of the Potential Client’s Returning to Work

SOCTAL POLICY OF AGENCY

Take Those Most Likely = Také Those Who Need

to Succeed, If There Services Most, If There
Ts a Choice - R Is a Cholce . "
DEMAND CONDITION® ' ' DEMAND ‘CONDITION -
PROBABILITY - ‘ T B
OF CLIENT'S -  Great ' Slack = Great " Slaek
RETURNING Demgnd Demend - - Demand = Demand
TO WORK - I

Work a Cere
tainty with-

out Agency's ~ D° MOt Aceept Do Not Accept Do Not Accept Do Not Accept

Services S o L .
High Probebil=- gend Straight Send Straight Send Straight
ity of Work- - 4o Intensive To Tesm - Do Not Accept - to-Intensive
with Agerncy Tesm Services Services ‘ - © . -Team Services
Services- L. T \ T
Medium Prob-  Send to a Send to a- Send to a Send %0 a
abllity of Short Prep-  Short Prep- Short Prep=- Short Prep=
work with aratory Course aratory Course aretory Course aratory Course
Agency Ser- Prior to Entry Frior to Entry Prior to Entry Prior to Enbry
vices -Into Teanm Into Team. ©  Into Team Into Team

, ~ Services Services ... Services Services
Low Probabil- : : Send to Ex- '~ -Send.-to Ex~» - Send to Ex=.
ity of Work Do Not Accépt  haustive - ‘haustive haustive
with Agency ) ' Préparatory Preparatory Preparatory -

Services ‘ ' Courge - Course Course

No Work a Cer- _ S » e

tainty Even Do Not Accept Do Not Accept Do Not Accept . Do Not Accept
with Agency o : .
Services

{
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We have discussed the kinds of choices to be made and some determinants of
these choices. Now, we need some methods of meking such choices. That 1is,
we need to know how to recognize which potential clients should go into
each path. If we are to allocete potential clients into each of these
paths in some efficient way, we are really making a prediction about
whether they will work or not and under which conditions of rehabllitation
they will have their’best chance of returning to work. Therefore, if we have
gsome method of predicting the potential client's probability of returning
to work, given the agency services, and can do this with entry data alone,
we have a method for allocating the potential clients to their proper
paths. The attempted development of such a method was discussed as the
last portion of the technical report.

We would also like to know how well various clients have done Quring reha=-
tilitation, so that we can predict, after makinn gome observations or
measurements of their progress in the agency's programs, thelr probability
of returning to work. A méthod for making such measurements would permit
us to know which clients to.keep on for further services f because they have
not yeo "responded to treatment"”) and which ones to let go. In this way,
we can make more optimel use of our facilities, not keeping on those who
shov themselves ready to leave and keeping on those who have shown them-
selves not yet ready to- leave. .

It is to the study of this problem that the main portion of this researéh
was directed. Since 1t was believed that a major componcnt of voeational
disability and a major component.of positive changes reside in the person-
ality dynamics of the client, the chief effort of the study was devoted to
examining possible measures of client change under treatment based upon .
MMPT data, in order to develop such a method. It was also recognized that
the development of a successful measuremert method would have importanu
implications for MMPT theory.

The design of the study insured that the critical decision on whether Ve
had found bases for predicting success in the two different cases - pre=
diction of post-rehabilitation success given what we know of the client at
entry, and prediction of post-rehabilitation success given & measure of
change under treatment which we could observe after gome time in treatmedt.-

‘ would be made on & conservative basis. The results were mixed.

In both cases, types of information were defined which geve congiderable
improvement in predictive power. However, in no case was thére a succegs-
ful cross-validation. Since cross-validation results are crucisl under the
agsumptions and procedures used in this study, the major results are nega-
tive. Tt should be noted, however, that problems of construction of each

of the groups used here (pilot, control, and, crosg-validation groups) nay ..

be responsible for the negative resulis. Further, as noted in the techni-
cal discussion, there were difficulties in construction of the criterion
of "success" which may also have contributed to this result. The major
effect of this study, in this respect, therefore is to provide ‘the basis

for a well-designed study which could produce the theoretical and pracvical
results, the need for which was clarified by this: study. - -
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Aside from the main results of the study, certaln valuable secondsry results
were produced. Among these:

1) One of the major information problems in vocational rehabilitation
arises from the fact that the msjority of applicants. for vocational reha-
bilitation are multi-problem cases. However, most information in the field
concerns only the "primary problem” of the client. A multiple-problem cod-
ing system, with rules for coding, was devised as part of this study, and
found to be relatively successful.¥ :

2) Although the "base-rate prediction trap" and methods for its avolid-
ance have been known tu the litersture of prediction in general and voca=
tional psychological matters for scme years (dating from Paul Mechlts article
in the midrfifties), it seems t0 havé been honored more in the breach, in
research reports where it was a relevant considerstion, than in its appli-
cation (see,.for example, the two Teports of research on prediction discussed
in ‘the technical report. of this study). The problem 1s defined in operation-
al terms, with examples, here. A simple statistical method for solving the
problem is also given, using Guttmann's lambda, which is a measure of the
decrease in the probability of predicting incorrectly, over and above that
given by knowledge of the base raté of occurrernze of a phenomenon, as we add
pieces of information. Although the associated distribution theory was used
here in only one example (beqause of the underlying probabilistic problems
involved in the way the study groups were constructed), confidence interval
methods for this statistic, derived by means of asymptotic theory, and appli-
cable on a Palrly small sample bagls are asvailable for application in prob-
lems where they are relevant. Therefore, in any study satisfying design as-
sumptions, we may compare prediction methods for relative predictive power,
decide whether the predictive power of an equation developed through these
methods is "significant;ylaﬂffgient from zero", and the like.*¥

3) Some methods of definition of a "measure of psychological change"
during vocsational rehabilitation were explored, and a promising form of con-
figural scoring wes developed. As was hoted in the technical report, the
possible number of such measures which may develop is extremely large.
However, the results obtained here pointed to some further interesting possi-
bilities using scale score results. Future research in this area should be
plarned to take advantage of known "common configurations” and the personal=-
ity information which is generally considersed by MMPI theorists to be
correlated with these configurations: Such research would then allow
measures of change which have been validated by a correspondence with an
economic criterion to be relsted to current psychological theory.

4) A major problem in evaluating what goes on during the rehabilication
process has been the lack of a well-=defined criterion of success. Some of
the complexities inherent in the use of a criterion which involves only the
judgment that someone is working at time of follow-up (but not necessarily

¥(Note: Information on these methods, and computer programs which simplify
their use, is available from the project's biostatistician, Mr. Copeland)
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much before or much after; i.e., one of the problems in "success" is
that some of its components are stochastic) were exanined, so that
what is involved in using a criterion at the low end of the "com-
plexity spectrum" might be somewhat better understood. The problem
is difficult enough so that the problem of constructing a criterion
deserves "on-site" research, in which the post-rehabilitation prog-
ress of the client ie closely monitored, so that a quantitative
criterion measure can be constructed on & large-sample basis. Only
then can we accurately assess the predictive relationships between
entry information, "in-process" information, and the criterion. And
only when we have done this can we derive useful entry-predictors-of-
success and useful measures of change under rehabilitation.
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APPENDIX I

TABLES AND DISCUSSION OF CHARACTERISTICS OF EXPERTMENTAL,
(PILOT AND REPLICATIAN) AND CONTROL GROUPS




In a number of other tables in this report, we will report data concerning
the subjects in the blvariate or trivariate modes, as well as the more usual
univeriate mode. Because the data is presented in this fashion, far more
information 1s more available for any inspection of subgroup date that the
reader may care to make then is possible in the usual mode of presentation
in vwhich all data 1s presented only in the univariste mode.

1. Age, Sex, and Education of Experimental and Control Groups. It
will be noted that the data for the 101 subjects in Experimental Group I
(the Pilot Group) and the 40 subjects of Experimental Group IT éthe Repli-
cation Group) have been grouped together for these comparisons (see Table 1)

Although the sex ratlo for the experimental groups is fairly even (about
56:4)), fewer than e quarter of the control group (T of 29) were female. At
the same time, the average age for the control group 1s somewhat greater
(slightly more than a fifth of the experimentals are under 20 years of age,
but cnly 1 of 29 controls). Whiie the control group distritutlon of years
of education was scmewhat better than that of the experimental group (one-
hal? of the experimentals had 12 years or better, versus about two-thirds of
the control group with equal attainment), the sex differences within groups
were somevwhat greater. Males in the experimental groups were the worst in
this regard.

2., Age and I.Q. The distribution of I1Q is about equivalent for con-
trol and experimental groups (see Teble 2). Whether there is an age=1Q
interection in the control group is not really decidable--but the existence
of suck an interaction for the experimental group ls clear. Those accepted
for services prior to the age of 40 are clearly a low~-IQ group (about 80
percent of those under 20, gbout TO percent of those between 20 and 39, bus
only about 30 percent of those 40 and over have IQ scores of less than 100).
The effects of thls age-IQ interaction on work after rehabilitation services
will become evident later in this section.

3¢ Marital Status, by Group. & last demographic comparison between
the two groups illuminates one especlally interesting characteristic of the
groups entering MRC--the heavy preponderance of single versus ever-married
among the clierts. Here, those classified as single amounted to about two-
thirds of the experimental group (98 of 141) and one-half of the control
group (14 of 29). Only about one-sixth of the experimental group (25 of
141) and one-fourth of the control group (T of 29) were listed as married
and curreatly living with their spouses. .
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Table 3
Marital Status, By Group

Group

Marital Status
Experimental Control

Single 98 14
Married 25 T
Separated 6 2
Divorced L
Widowed 1 2
Total 143 29
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APPENDIX ITI

MEANS AND STANDARD DEVIATIONS OF FOURTEEN MMPI SCALE SCORES (T-SCORES),
TAKEN OVER TWO OCCASIONS OF TESTING, FOR THREE GROUPS (PILOT GROUP,
REPLICATION GROUP, CONTROL GROUP), BY SEX
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Table 3
Pilot Group

Male (N=57) Female (N=llt)

S8l®  Initial Score  Final Score  Initisl Score  Fimal Seore

Mean S.D. Mean S.D. Mean S.D. Mean S.D.
ES 50.4%9 11.06 51.05 11.47 48.61: T7.70 52.30 9.11
L 53.7T 8.80 53.33 8.60 53.75 8.15 55.07 8.93
F 58.65 12.85 57,54 12.21  s6.h1  7.87 55.68  9.23
K 55.07T 10.75 55.51 11.13 53.32  8.38 55,80 9.67
1 58.42  14.36 56.67 13.50 55.36 12.66 52.36 12.68
2 62.4%2 13.53 59,61 13.40 60.89 11.50 58.656 12.o4
3 59.89 11.95 59.49 10.30 56.55 10.70 55.1% 11.36
L 6.0 11.h0 62.35 10.77  59.3%4 11.25 61.86 11.29
5 56.44  10.34 55,04  9.83  s52.14 9.21 50.1% 9,21
6 57.95 10.9% 56.79 10.53 57.45  8.78 55.66 10.6k4
T 60.67 10.70 58.60 11.7h 58.57  9.05 56.57 8.63
8 62.93 13.52 62.74 1h.28 60.32  9.79 5¢.11 10.62
9 5T.k2  12.11  57.77 11.67 56.95 10.35 57.20 11.99
0 52.84 10.19 52.77 10.18 60.50 9.93 57.25 10.35




Table 4

Cross-Validation

Male (N=22) Female (N=18)

Scale

Initial Score Final Score Initial Score Final Score

Mean S.D. Mean S.D. Mean S.D. Mcan S.D.
ES 51,18 12.40 53.36 11.54 52.72 10.45 53.89 10.31
L 51.50 7.87 52.45 7.54 54.28 11.49 56.33 12.90
F 57.14 11,91 56.09 11.76 58.83 11.64 59.28 14.29
K 56.68 9.02 58.95 - 9.21 53.94 11.31 55.44 11.34
1 0 59.95 12.03 59.18 11.47 49.33 8.45 52.28 10.05
2. 66.95 9.71  62.27 9.03 60.61 8.25 58.1l1 8.12
3. 61.55 8.05 60.77 8.31 54,06 10.10 55.00 12.48
4. 65.23 11.00 63.95 10.23 63.17 12.35 63.06 13.14
5 54.95 9.41 955.59 11.00 51.56 12.94 52.72 14.64
6. 56.27 10.89 56.00 12.96 57.28 9.72 58.67 12.67
7. 61.68 .59 61.95 10.76 59.83 9.29 58.00 10.09 ?
8. 62.77 14.64 60.86 14.37 64.06 18.04 63.06 14.69
9. 59.00 13.84 59.27 11.87 5G.11 8.60 58.67 11.05
0. 52.64 9.5 50.64 10.99 55.17 8.28 55.44 9.17
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Table 5
Control Group

Male (N=22) Female {N=T)

Scale  Tnitial Group  Final Score  Initial Score  Fimal Score

Mean S.D. Mean S.D. Mean S.D. Nean S5.D.
ES W 77 1242 48.05 1%.80  L5.57 11.1~  47.00  13.45
L 53.00 8.13 53.95 9.03 52.00 10.63 52.29 12.93
F 59.82 16.54 62.23 18.69 64.43 15.58 62.29 10.59
K 55.23 10.k0 58.1% 12,2k 59.00 11.80 57.71 11.86
1 €0.68 10.28 64.41 13.27 53.71 5.9% 52.86 5.0
2 63.82 12,48 65.27 15.65 63.71L 16.26 67.57 16.68
3 60.86 9.19 64.09 10.38 61.00 H5.06 59.86 10.09
3 65.27 11.05 69.14% 1%.05 69.71 13.38 68.00 1k.59
5 57.50 11.37 59.95 10.96 L47.29 T.61 149.29 11.7C
6 60.686 11.54 62.23 16.23 69.57 12.5% 67.1%  9.86
T 61.77 11.80 64.59 15.09 63.43 11.12 56.00 17.68
8 65.41 16.56 68.77 17.2%  63.57 10.61 68.43 12.82
9 57.05 1%.08 62.32 10.92 57.57 14.35 53.14 13.69
0 52.73 8.88 51.00 10.51 55.29 13.97 55.43 12.01
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APPENDIX III

EXPERTMENTAT, GROUP (PILOT AND CROSS-VALTSATION) OUTCOME DATA,
BY AGE, SEX, EDUCATION, IQ, AND MARITAT, STATUS




Data are incluvded separately for the Pilot and Cross
Validation groups, categorized by outcome (now work-
ing versus has wocrked - but is not now working versus
never worked versus no data on follow-up), in the
following tables:

1} By Age and Education

2) By Age and IQ

3) By Age and Sex

4) By Marital Status and Sex

5) By Five Collapsed Variables of Interest

App.III-1




10T 61 #T o2 A " TB307,
62 L g 9 1T TB4OL
g e - T 2 oT~-€1
. 8 T € c e ct
G - - 2 ¢ TI-0T  €9-4E
TT i 2 T i 6-0
(7 € o) g ot 12307,
e - - T T oT-€1
TI T - 2 Q A)
6 2 - 2 S TT-0T SE€-43 N
2 - p - - c 6-0 LA
62 S f ot 9 T830% H
T T - - - OT-€T : Aw
9T K i 9 i 2t H
€2-02
g - - T T TT~0T
9 2 - € T 6-L
€e v S S 6 Te30L
~ - - - - 9T-£1
6T~HT
#T 2 i € S A
€ T T T - TI-0T
9 T - T U sak -0
dn-MOTTOg UQ -
TR0 898C ON DO3IOM J9ASN  POMIOM SBH  JUTMNIOM Q0N  UOTQBONDH agy

JuTyaIoM MON 2ON

snyeqg auwucoin) - dnoxd 30TTd
BL-IITI STdBj




Ok

TB8300

Ot

o m

=t

o
Qoo |
~

A -

T80T,
OT-ET
2t
TT~0T
6-0

SO~TH

N oo

oy g

1 O}~

(IPE i I
=~ |

1
8\
i

1
!
Qo

T80

oT-€T.

ct
TT-0T
6-0

oh-TE

4

o

O |t A
(@)
N Ql

T830%

OT~¢T

(4%
TT-0T

6-0

0t-T2

q o~ Nl A m

MO AN N

o | -
o
o oA ]

T - A m

oy
< -y - - -

18300
9T-€1
AN

- TT-0t
saf 6-0

Oc-HT

T804

da-Ao0TEog uo
BYEed ON

JUTHIOM MON ION

PaLEICH am>mz DOYJIOM SBH  SUTHJIOM MON  UWOTHBoUDT

o8y

snyeqg SwWoosNQ - dNOJD UOTYBPTTBA-HSO0ID

qT-III 3198IL

- App.III-3

'




JutiIoM MON 2ON

TOT 6T LU o2 2h 18200
P ) G - L9 . TT - TEAOL

9 T Ot : 2 2 62T ~-0TT

m . ' ol T i y .: . m_OH.IOO.H

ot ¢ 1 B m "'66-06  £9-#E
" : . 2 - seerty

2 € 0 S 91 T830L

> - - T T 62T-0TT

5 - - .- 9 - 60T-00T
v . r MMI.JN
6. £ o e € " 66-06

L - - T ¢ 9 68-09

6e S i (o 9 . TB30%

€ - T T T 62T-0TT
€. 2 - - T - 60T-00T

, - o o .. €2-02

o - T € .- . 66-06 ,

ST € 2 9 i 68-09

€S U < 5 6 L8304

- - - - - ' 62T-0TT

G - 2 - € 60T-00T 6T-HT
4T z > . 4 4 "66-06

+~ P T - T 68-09

18305 dQ-MOTTOJ UQ  PONIOM JSASN  DOVIOM SBH Jursiaom 30N oI a8y

BYBI ON .

Sngeag SWOOIRG ~ GROTD 90T Td

®g-III o1¢E




———— -

8308,

Lo I i S
Qq

!
= el

o A

18307, -

62T~0TT
60T -00T
66-06
68-0G9

$9-TH

m A

A o

1 O ~
r‘ir—l-:f:l

- o0

~

TBIOT,

621011

60T -00T"

- 66-06
68-09

of~-T€

o
i

(AURNo N B |

o
s BKA VIS o !

!
-1

m »

a4 o

TB830%
62T-0TT
601-00T

66-06.

68-09

. ﬁmwﬁm

A O ™ M~ O Ny

=

Nl N

€

!
e~

c
T

18%0%L
62T-0T1
601~-00T

66-06

68-09

Oc-f{T

1830

dan-mMoTTOd UQ

B838J ON

DONIOM JOADN  POMNIOM SBH

SUTHIOM MON JON

JUTHIOM MON

(Vi

o3y

sngelg smooqno - dnogs nOﬂﬂmmwww>meono

Q2-III sTaBL

- App.III-5

i




10T

18300

62

¢ - < -9 TT 18308,

f oremn
“eTER

__€9-HE

o j:n -

1

QN
TN IPE
=

ot - e300

L
"’
'

- 2 T - TR

\m.H,.m,Sm.m. :

N ot 9 - 18308

5 TS, gt e oTeweg-

£ £ 2 BTEH

o

. .Nu—vm

I

=

T -
€

m “m m Hmpoa

&% . .. € . otemd
T 9 OTER

i

o A

T80T

dn-MoTTOd uQ
B8 ON

POVION JOADN  PONIOM SBH  SUTMIOM HON . Xog

« xe

SuTiIOM MON AON

sngeag swooqny - dnodh 40TTd
BL~ITT OTABN - C e }

" App.III-6

L




A,

Ot et i "6 ST
ot 0 f c f ._.”mpoa
SO~TH
c - - bt - oTems g
8 - i - i STER
Ot € 0 f € T®'304;
Ot-T€
¢ 4 - T - - oTBWSJ .
L T - € € STBN
€T . 9 0 S g TBl104
. - 0E-T2
3 € - g €  oTEmog
g € - - 2 T8l
L ¢ 0 T - £ . " B30T, .
- Oc-fT
S T - T € STBWSg
S e . = = o 1 oTER
.mm..womh. dn-AOTTOI UO PaIIOM hwbm.w PoNaoM SeH  SuTIIOM MON xXag a8y

8980 ON

JuTiION MON 90N

sngeqg swooqny - dnogd) UOTIBPITBA-SSOI)

qt-III ST9eL

,,,,,

“App JIII-T




TOT 61 HT “ 92 SR, IR T80,

—— .- I

‘ o POMODPTM ”
T - - H - oTBWaT

- : .= - - 1 ST

I S

T830F, .

|
}
|
|
PIOJIOAT( |
_ |
{

(@)
~
o

oTBWOT
oTBI - |

* |

.IBYOT, . .
. pogexedsg
STBUS I

STEH
18308,

H N S n ~NlO0o A A
Ol u o
~ '
Cc

" App.III-8

DOTLIE

'

CYREIET

STBH 4 W

T - - .
o1 2

b
i
Ql
=
Ql
e~ - = Nl B .
o &l e\ ; oM

: | a18utsg
ST . ot STBWmo

8 7l STeN

of f

T

cl €T A ce 2 T820T
L

o¢ 6 G

dn-AOTTO UQ " snqeag
890 )
8304, BqRq ON POIOM JOASN  DPOMIOM SBH TJULHIOM MON Xog TEATIEN

JUTIOM MON 9ON

| . . o snjelg smodqny - dnoxp JOTTd

B~III 9Ta®.d
|
- — — : ———— : T e I——————
" a5 o ot . e S sy o gy veg 3 seapm v o e . Sy ey Sriaay 2 " . 3 - - - -
e e B e o e e e e . R e e S S S



of A i 6 ¢t 18505
0 0 0 0 0 TB900
POMOPTH
0 - - - - STBWeg
0 - - - - T8N
K 0 0 2 g 1830%
_ POOJI0OAT(T
2 - - 2 - ' oW
2 - - - 2 STBN
2 0 0 T » T B30T .
pegraIrdag
0 - - - - - Ol
2 - - T 1 STeN
8 1 € c 2 1830%L
POTIXEN
0 - - - - 9TBUWRJ
8 1 € e c oTBH
92 1T T i o1 B30
- oT8utg
ot 9 - L 9 STeWS
0T q " 1 - 1 STEN
- dn-MOTTOd uQ . _ snaeag
Leacy eaBq ON PONIOM J9ADN  POMNIOM SBY . JUTHIOM MON Xog TelTIEN

SuTIOM AO 20N

sngBlg SWOOIMO - dNOIH UOTSBPTTBA~SSOI)

4i-III STABdL

App.ITII-9




Table ITI-5

Some Relationships of Interest Betweén Client
Characteristics and Outcome

a) Months out of MRC and Outcome - Pilot Groum Only’

Outcome

Months Out ‘

of MRC Working at Not Working Total
Follow-up at Follow-up-

16-28 Lo 15 6 . 21

29-38 | 27 3k 61

Total . ho ' ko 82

b). Marital Status and Outcome - Pilot and Cross=Validation Groups

" Outcome

Working at Not Working

Harital Status Follow-up  at Follow-up Total

Single ; 3k 4o &
Married 2772 23 13 | 36
Total f 57 53 o110 ¢

-

.¢) Sex and Outcome - Pilot and Cross-Validation Groups

~ Outcome

g G}X' Working at ‘Not Working

£ Follow-up .at Follow-up Tota;‘]_.
Male | 38 | 23 61
Female : 19 . 30 . L9
Total 57 53 110
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Table ITI-5 (Continued)

Some Relationships of Interest Between Client
Characteristics and Outcome

d) I.Q. apd Oubtcome - Pilot and Cross-Validation Group Males Only

Outecme
1.0 Working at Not Working
e Follow-up  at Follow-up Total
"Average" (90-109) 25 15 40
"Extreme"
(60-89 & 110-129) 13 26 39
Total 38 L3 79

e) Years of Education and Outcome - Pilot and Cross~Validation Groups

Outcome

Working at Not Working

Years of Education Follow-up gt Follow-up Total

5-11 26 18 Lk
12-16 31 35 66
Total 57 53 110




APPENDIX IV

\ -

MEDICAL CODING FOR REHABILITATION CLIENTS




Finding useful methods of characterization of the medical status of clients
in vocational rehabilitatlon centers hes always been difficult--and no well-
accepted diagnostic coding scheme for such problems exist. Yet, the
client's status, vis-a-vis such problems can make the difference between
successful and unsuccessful rehabilitation, The project staff gave parti-
cular attention to the development of a short, easy medical coding scheme
vwhich would have some predictive validity for the kinds of populations seen
in comprehensive rehabilitatlon centers. As will become evident later, the
attempt had & fair amount of success and should be useful in future research
in this area.

The coding sr*eame developed was essentially a dichotomous one, coding a yes
("1"), no ("¢ , "no informetion" or "no decision possible” codings in
answer to the . llowling questions:

l. Is any medical disabllity of the client progressive? (versus, of

course, waether it is stsble).
2. Is sny diseblility congenital?
3. I8 there a motor dissbility?
L. Is there mental retardation?
5. Is there an orthopedic disability?
6. I

o]

there psychlatric involvement?
T Is there a sensory involvement?

The rules for this coding scheme were developed by one of the authors, and
were the following:

1. Progressive versus Stable. Here, if the diseass was known a priori
(e.g., Parkinson®s Disease, Multiple Sclerosis) to be progressive, it was so
coded; otherwlse, some reference to the progressive nature of a diagnosed
disapility had to be given. Or, to be recorded as stable, the same kind of
indications had to be present. In general, such disabilities as residuals
of poliomyelitis, mental retardation, cerebral palsy, and traumatic hemi-
plegias were so categorizede In thls coding, because of lack of decision
informati~~, or inability to make the decision on medical grounds, such im-
pairments as the following could not ve classified: chronic ulcers,
selzures, psychlatric disorders, obesity, emphysema, chronic brain syndrome
due to alcoholism, back irnjurles, CNS disease, arthritis, glomerulone-
phritis.

2. Congeniltal versus non-Congenltal. Any impairment which was by def-
inition congernital, or was present or noticed at birth, was classified as
congenital. Thils Included some convulsive disorders, congenital orthopedic
deficiencies, dwarfism and the like. Where symptoms of a disorder had
appeared at a definite time, it was coded as non-congenital. When etiology
is unknown, or thkere is not encugh information, the coding was “indetermi~
nate" - which included, for this project, some mental retardations, MS,

Ap}’_) ° :;:V" 1
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Friedrich's staxia, and CNS disease.

3. Motor versus non-Motor. Problems in movement, muscular or neuro-
muscular weakness or poor control (e.g., back strain, spasticity, paralysis,
and arthritis) were included as motor.

4. Retardatiion versus non~Retardation. Any client whose highest re-
corded IQ was less than 80 was listed as retarded.

5. Orthopedic versus non-Orthopedic. Any involvement of bone struc-
ture, bone growth, fractures, deformities, amputations, arthritis, dwarfism,
back problems, and like, were included.

6. Psychiatric versus non-Psychiatric. Any history of mental illness
or hospitalization for mental illness was included.

7. Sensory versus non-Sensory. Any sensory disability (e.g., blind-
ness, tactiie disorders) was include.i.

It should be noted that a number of multiple codings for one particular
diagnosis could occur. For example, back problems and arthritis would be
categorized as motor and orthopedic.

As it turns out, for both experimental and control groups, the progressive-
stable and sensory-non-sensory codings included only a few cases (8 cases in
the experimental group and none in the control Group were listed as progres-
sive, while ten cases in the experimental group and only one in the control
group were coded as sensory). If we then consider only the four other dis-
ability codings (psychiatric, retardation, motor, and orthopedic = lumping
the "indeterminate" and "non" codings), and attach the corgenital description,
when needed, only one-seventh of the experimentals (21 of 141) were without
some disability coding (see Table III-I). A little less than half of the
group (67 cases) was coded as single-disability. The remainder, about three-
eighths of the experimental group (53 cases) were coded multiple-disability
with a slightly heavier weighting toward psychiatric cases and toward
single-disability cases the only differences of note.




Table IV-1

Distribution of Disgbility~-Combinations Among Experimental
and Control Groups

Experimental

Control

No Disebility Listed 21 L
Psychiatric Only 36 11
Orthopedic Only 3

Congenlital Orthopedic Only 2

Orthopedic and Psychiatric 1

Retardation Only 9

Congen?tel Retardation Only 3

Retardation and Psychiatric 1

Congenital Retardation and Psychiatric 1

Motor Only 26 6
'Congenital Motor Only 9 2
Psychietric and Motor 5

Congenital Motor and Psychidtric

Motor and Orthopedic 1k L
Congenital Motor and Orthopedic L 1
Psychiatric, Motor, and Orthopedic 1

Motor and Retardation 1l

Congenital Motor and Retardation 2

Motor Retardatlon and Psychiatric 1

Motor Retardation and Orthopedic 1

Total

141

App . IV- 3
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Table IV=2

Medical Coding Data, Bivariate Distribution of Congenital Nature
of Handlcap and All Other Handicaps, Pilot and Cross Validation Groups

Pilot Group Cross-Validation

. Group
Coded As3 Coded as Congenital? Coded As Congenital?
Yes No Total Yes No Total
Progressive  Yes 1 6 T - 1 1
in Nature? Yo o1 73 ok 5 3l 39
Total 22 T9 101 5 35 Lo
\ Motor? Yes 15 38 53 1 10 11
} No T 41 L8 L 25 29
Total 22 T9 101 5 35 4o
Mental Yes 5 8 13 1 4 5
Retardation? o 17 _ a8 L 31 35 :
Total 22 79 101 5 35 HTo 1
Ortliopedic? Yes 5 15 20 1 4 5 4
No 17 6k 81 L 31 35 ;
Total 22 79 101 5 35 10 j
t Psychiatric? Yes 2 26 28 - 19 19 1
Vo 20 53 73 5 16 21
Total 22 79 101 5 35 40
Sensory? Yes 1 6 T 1 2 3
. o 21 T3 o & 33 3T i
: Total 22 79 01 5 35 ko

App . IV“' 1"




CONFIDENTIAL MINNEAPOLIS REHABILITATION CENTER CONF IDENT IAL
1900 Chicago Avenue 333-2335

FOLLOW-UP QUESTIONNAIRE

Please complete this form, Most of the questions have several choices with a short
line after each choice., Wherever you see this, please make an X on the line after
the answer which is the most correct for you, Mark only one answer, There are a

~ few questions which ask for an explanation in your own words but most of these
questions can be answered simply by marking X.

1. Are you now working? Yes No If no, why not?

2. Do you work? Full-time Part-time It varies

3. What is your pay? $
___Is this per hour? ____Is it take~home pay?
____Is this per week? __Is it before taxes pay?
____Is this per month?

4, How many jobs have you had since leaving MRC?
None One Two to Four Five or more

S. Please add up the amount of time you worked on ail the jobs you held since you
left MRC and write that total time here,

months
6. Have you moved since leaving MRC? No Yes ~ How many times?
Once 4 times
Twice 5 times
3 times More than S -
7. Has your marital status changed since leaving MRC? No Yes
Got married Got separated
Got divorced Wife or husband

died

8. Have you been laid up with illness, injury or for any other reasor: for more

than two weeks since you left MRC? No Yes - For how long?
2 to 4 weeks 4 to 6 weeks —_6 weeks to 2 months
2 to 3 months 3 to 4 months 4 to 6 months
6 to 9 months 2 to 12 months More than 1l year
9., Since you left MRC, have things: gotten better

gotten worse
stayed the same

10, What, if anything, did you like about MRC:

11, What, if anything, did you dislike about MRC?

)
ERlc‘lz. Have you any other comments?




Name _ Numbex

Address

City & State

The form on the following pages is to be used as part of a study on people
who came to the Minneapolis Rehabilitation Center. Only the people doing the
study will see this form, and your name will not appear on it.

Please write your correct name and address at the top of this page. When we
receive your completed form you will be given a number in order to identify
your form to the people doing the study and this page will be torn off and
kept in a locked file apart from the form itself. Your number will be known
only to these people doing the study and will therefore keep unauthorized
people from knowing who filled out your form.

Please answer all of the questions truthfully. None of the statements you
make will affect your position with your family, employer or anywhere else
that you might not want people to know what you said.

Thank you for your cooperation.




CONFIDENTIAL MINNEAPOLIS REHABILITATION CENTER CONFIDENTIAL
1900 Chicago Avenue 333~-2335

FOLLOW~-UP QUESTIONNAIRE

Number

Please complete this form. Most of the questions have several choices with a short
line after each choice. Wherever you see this, please make an X on the line after
the answer which is the most correct for you. Mark only one answer. There are a
few questions which ask for an explanation in your own words but most of these ques~
tions can be answered simply by maxking X,

1. Are you now workings __Yes __No If no, why not? ]

2. If the reason is you cannot get a job, please explair why you cannot get one.

S sy v i

3. If you are working, where? (MRC will NOT contact any employers named)

4. What kind of business, company or organization is it?

ey

5, What is your job title?

6. What exactly do you do on your job?

7. Do you work? ___ full-time part-time ___ it varies

8. 1If you work part-time or if your time varies, do you usually works

___more than 40 hours per week 20 to 30 hours per week
___about 40 hours per week 10 to 20 hours per week
30 to 40 hours per week ___less than 10 hours per week

9. What is your pay? ¢
___Is this per hour? __Is it take~home pay?
] __Is this per week? __Is it before taxes pay?
__JIs this per month?

10. If you are working, how much is your present job like the kind of work that you
planned for during counceling? .
_Exactly what I planned for in counseiing ___Somewhat the same
__Much like what I planned for in counseling __ Not at all the same

11. If you received training, did you use your training on any past or present job?
__Very much __Somewhat ___Very little ___No training received
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MRC Follow-up Questionnaire Page 2

12,

13.

14.

15.

16.

17.

18,

19.

20.

21.

22.

23.

What do you like most about your job and what do you like least? (Remember MRC
will NOT contact any employers.)

Like Most Like Least
___The work ___Tne work
___Hours ___Hours
__Pay __Pay
__The boss ___The boss
__Co-workers __Co-workers
___Easy to get there ___Hard to get there
___Other (explain) __ Cther (explain
Are you satisfied with your job? ___Yes __ No
Are you planning to change jobs in the near future? __ Yes __ No

How many jobs have you had since living MRC?
_None __ 1 __2%t4 __5 or more

Since you left MRC what is the longest and shortest time you stayed on your jobs?
Longest: ___months Shortests ___months

Please add up the amount of time you worked on all the jobs you held siuce you
left MRC and write that total time here.

months
Have you moved since leaving MRC? ___ No __Yes How many times?
___0Once __4 times
___Twice 5 times
3 times ___More than 5
Has your marital status changed since leaving MRC? __No __Yes  How?
—_Got married __Got separated
__Got divorced __Wife or husband died

Have you been laid up with illness, injury or for any other reason for more than
two weeks since you left MRC? ___No ___Yes For how long?

2 to 4 weeks 4 to 6 weeks __6 weeks to 2 months
2 to 3 months .3 to 4 months __4 to 6 months
.6 to 9 months 9 to 12 months __More than 1 year

What was the reason?

Since you left MRC, have you: ___bought a car ___sold your car
__lost your car ____ho change
Since you left MRC, have you: __ bought a house ___sold your house

__lost your house ____ho change




MRC Follow-up Questionraire Page 3

24. Since you left MRC, have things: __ gotten better
___gotten worse
___stayed the same

25. 1If you checked "gotten better" or "gotten worse", please explain how.

26. #ho referred you to MRC? ___ (1) Division of Vocational Rehabilitation (DVR)
___ (2) state Services for the Blind ___(3) Employment Service
___ (4) county Welfare ___(5) Don't know

___ (6) other (Explain)

27. Why did you originally come tc MRC?

Answer the following statements by marking an X cn the line under True if the state-
ment is true for you or by marking an X on the line under False if the statement is
false for you. Mark only one line for each item.

True False
28. MRC helped me with: Getting a Job « ¢ ¢ o « ¢ ¢ ¢ ¢ ¢ o o ¢ o o ___ -
29. Getting a better job « ¢ ¢« ¢ ¢ o ¢ ¢ o o o __ —_—
30. Keeping a Job ¢« o« ¢ o o ¢ ¢ ¢ ¢ o o o ¢ o o .
31. Training « o o o o o o o o o o o o o o o o ___ —_—
32. Learning more about myself .« « ¢« ¢ o ¢ o o o
33. Feeling better about myself « « « ¢ & « « o ___ e
34. My family o ¢« o ¢ ¢ ¢ ¢ ¢ ¢ o o ¢ o o ¢ o o ____ -
3%. Friends o« « o « ¢« o o o o ¢ o o o ¢ ¢ o o o ___ —_—
36. Agencies (like DVR, County, etc.) « « « o « ___ R
37. Other e o e o 2 o o o s e e 2 o o e e o o —

(If True for "other", please explain

38. MRC did not helpme enough & ¢ 4 ¢« ¢ ¢« ¢ o o o o ¢ o o o o o o ___
(If True, what should MRC have dore to help you moré?iu

39. Another agency helped me more than MRC did s « « &« ¢ o ¢ o o o &
— (If True, which agency?)

40. I think MRC can help most of the people that go there . . . s+ &

While I was at MRC, it was sometimes hard to get along with:
41. 1 or 2 of the MRC staff membersSe o « ¢ o ¢ ¢ ¢ ¢ o ¢ ¢ o o o o o
42, Almost all of the MRC staff members .« ¢ ¢ ¢ ¢ o« ¢ ¢ ¢ ¢ ¢ o o o

|
N
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MRC Follow~up Questionnaire

43.
44,
45,
46.

47,

49.

Thank you for your cooperation in completing this questionnaire.

1 or 2 of the other clients . .
Almost all of the other clients
1 or 2 members of my family . .
Almost my whole family . « « «

What, if anything, did you like

about

MRC?

L] L] [} *

What, if anything, did you dislike about MRC?

Have you any other comments?




