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UNITED STATES DISTRICT COURT

FOR THE CENTRAL DISTRICT OF CALIFORNIA

, VALDINA CASZ NO:

RICHARD S., CYNTHIA R.
1 rough 800,
on be

R., and ROES 1 th
individually and
tho:e similarly situated by

LIAM CABLE, M.D. as Guardizn
ad Li:em

nalf of all

DECLARATION OF DAVID J.
STRAUSS, Ph.D., FASZ, IN
SUPPORT OF PLAINTIFFS'
APPLICATION FOR TEMPORARY
RESTRAINING ORDER AND
PRELIMINARY INJUNCTION

VE.

)
)
)
)
)
)
)
)
)
)
DEPARTMEINT OF DEVEL Plf':".\» L )
SERVICES OF THE STATE )
CALIFORNIA, FAIRVIEW )
DEVELOPMENTAL CENTER, SOUTH )
COAST REGIONAL PROJECT, HARBO0R )
REGIONAL CENTER, REGIONAL CENTER )
OF ORANGE COUNTY, SAN DIEGO )
REGIONAL CENTER, SOUTH CENTRAL )
LOS ANGELES REGIONAL CENTER, )
WESTSIDE REGIONAL CENTER, DENNIS )
G. AMUNDSON, as Director of the )
DEPARTMENT OF DEVELOPMENTAL )
SERVICES STATE OF CALIFORNIA, )
HUGH KOHLER, as Executive )
Director of FAIRVIEW )
DEVELOPMENTAL CENTER, LILIA TAN )
FIGUEROA, M.D., as Medical )
Director of FAIRVIEW )
DEVELOPMENTAL CENTER, DAWN )
LEMONDS as director of SOUTH )
COAST REGIONAL PROJECT, and Does )
)

)

)

)

1 through 500, inclusive, Date: March 20, 1997
Time: 10:00 a.m.

Defendants Place: Federal District

Court, Santa Ana, California
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I, DAVID J. STRAUSS, declare:

1. That I am a research statistician working in the area of
epidemiology and that I am professor oI Statistics at the
University of California, Riverside, California. I am not a
physician and surgeon.

2. That If called as a witness in a Court of law I could and
would testify to the following facts which are of my own
personal knowledge:

3. That I obtained my bachelor'’'s degree, with first cleass
honors, from Cambridge University. Thereafter, I obtained my
Masters and Ph.D. degrees in statistics from Sussex University

in the United Kingdom.

4, That attached heretc and incorporated herein as Exhibit #1
is a true and correct copy of my latest curriculum vitae.

5. That I have twenty five (25) years experience in research,
teaching, publishing and working in the fields of tﬁeoretical
and applied statistics. I am presently engaged in epidemiologic
research at the "Life expectancy Project", U.C., Riverside.

6. That for the past seventeen (17) years our resea;ch group
at the UniQersity bf Célifornia, éivérside'has received and
analyzed "client data" provided'to us by the California
Départment of Developmental Services (“DDS*") regérding
Californians with developmental disabilities.

7. That for a number of years our research and analysis of the
California DDS client data at UCR has been supported by a

substantial grant from the National Institutes of Health in

Washington,  D.C. ("NIH").

8. That the Department of Statistics and the “"Life Expectancy
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Project" at UCR is recognized as one of the leading research
centers, if not the leader, regarding the study of mortality and
morbidity of the mentally retarded and developmentally disabled
in the United States and Canada.
9. Thet some time shortly after its execution in February,
1994, I became aware of the class action settlement in the
"Coffelt Agreement" which called for expedited
deinstitutionelization of two thousand (2000) developmentally
disabled clients from California Developmental Centers.

Dt
10. Thet I was unaware in 1994 tor—since) of any study
published, commissioned or performed by the California DDS
concerning comparative mortélity between the institutions and
clients discharged into community placement.
11. That shortly thereafter, on or about July, 1994, I provided
a senior DDS official with & copy of our groups manuscript
entitled "The Prediction of Mortelity in Children with Severe

Mental Retardation The Efifect of Placement" which was recently

published in slightly revised form in the peer reviewed October,

1996 edition of the American Journal of Public Health (attached
hereto and incorporated herein as Exhibit #2) is-'a true and

correct copy of said article).

12. That this study demonstrated "Own home residence and
community care facilities have an estimated 25% higher risk-
adjusted odds on morfality than institutions and health
facilities".

13. That on or about January, 1995, we permitted some copies of
our additional study; "Strauss, DJ and Kastner, TA (1996).

“Comparative mortality of people with mental retardation in
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institutions and the community." American Journal on Mental
Retardation, 101" to be circulated (attached hereto and
incorporated herein as Exhibit #3 is a true and correct copy of
said article).

14, That in this study "Risk-adjusted mortality rates in
institutions and the community in California from 1980 through
1992 were compared with the aim of improving our understanding
of the capacity of the communicy health system to support
deinstitutionalization. Risk-adjusted odds on mortality were
estimated to be 72% higher in the community than in
institutions-”.

15. That I heve been informed and believe that such article,
prior to its July 1996 publication date, was on or about
January/February 1995, widely circulated in the developmental
centers and its results known to the DDS, regional center and
developmental center personnel.

16. That in October, 1996,‘our department produced a follow-up
report (not publishecd) " Strauss, DJ, Kastner, TA, Shavelle, R
“Comparative Mortality in institutions and'in the community:
Additional findings" which we provided to the DDS.. Such study
used a simpler method of calcualtion, did not use "statisiical
modélliﬁg; éswﬁséd'in 6ur earlief study and is widely used in
the epidemiologic community; "Using the different methodology,
we found that community care in 1985~92 was associated with a
74% increase in mortality -- a result strikingly close to the
éarlier one. This is evidence that the previous result was not
an artifact of the statistical procedures. For 1993-94, there

was an 82% increase in mortality odds associated with the
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community. This may be viewed as an iandependent confirmation of
our previous findings, since the 1993-94 data have no overlap
with the study period we used in Strauss and Kastner (1996).
Further, the 1993-94 experience is relatively recent and is much
more representative of the current situation" (attached hereto
and incorporated herein as Exhibit #4 is & true and correct copy
of the additional findings report).

17. That all réw data used in the abcve refersnced studies and
in the follow up report were obtaired frcm the DDS itself and
and from Californiea public records containing vital statistics.
18. That I have personally spent hundreds of hours of hends on
worx in collecting, organizing, enalyzing, preparing and
drafting for publication the above referenced studies and
reports.

19. Thet the methodology used in the earticle entitled "Strauss,
DJ and Kastner, TA (1996). “Comparative mortality of people with

mental retardation in institutions and the community." American

Journal on Mertal Retardatiom, 101" was peer reviewed by ten

(10) highly respected scientists in the field from three (3)

separate scientific journals prior to its publication in =

October, 1996, . T T

éO. Tﬁaﬁ the methodologies used in all our publications and the
follow up report are widely accepted throughout the statistical

and epidemioclogical Eommunities.

21. That since the preparation of the above referenced articles
I haQe présénﬁedAour data to sevéral university departments and

at a meeting at the Centers for Disease Control ("CDC") in

Atlanta, Georgia.
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22. That on or about February, 1997 I was provided with a copy
of a packet of purported letters (attached hereto and
incorporated herein as Exhibit #5 and entitled “Department of
Developmental Services Correspondence to and from Dr. Strauss
January 1997" is said packet) which I am informed and believe

was publically circulated as a "hand out” at a DDS meeting.

S CU IV /Y
23. Following conversations with NIH)asdﬂa requestpr the [);%S
California Attorney Generel, on May 15, 1996,(2xX.#5) to NIH \ﬁ

uncder the Freedom of Information Act for documents relating to
UCRs NIH grant.
23. Since providing this grant information to the California
Attorney General (pursuant to the DDS reguest) the NIH has not
renewed grant funding.

I declare under penaity of perjury under the laws of the

State of California and of the United States that the foregoing

is true and correct.

Dated: ((¥,Cr—
At: gl\\f{JVQAJkS CA

7%/&%%

DAVID J. STRAUSS, Ph.D. - Declarant




UNIVERSITY OF CALIFORNIA, RIVERSIDE

* SAN FRANCISCO

3E2RELZY « DANTS ¢« [RVINET ¢ LOSANGELIS © RIVIRSIDE + SAN DIEGO ;/' SANTA BARSARA ° SANTACRUZ

DEPARTMENT OF STATISTICS RIVERSIDE, CALIFORNIA 92521.0138

FAX: (909) 787-3236

February 1997
Curriculua Vitae: David Strauss

Professor, Department of Statistics, Univ. of
California, Riverside, Riverside €A 9¢2521.
(809) 787-31631.

Current Position:

Director of the Statistical Consulting Center
at UC Riverside.

Education: B.A., Mathematics (with First Class Honors),
Cambridge University, England, 1963.
M.S., Statistics, Sussex University, England,
1969.
Ph.D., Statistics, Sussex Univ., England,
1¢71.

Employment: 1971-present: on faculty of Statistics
Department, U. C. Riverside.

Honor: Elected Fellow of the American Statistical

- Association, 1992.

Some 70 articles, mostly peer-reviewed. See

Publications:
attached bibliography. ‘L

Epidemiological studies in mental retardation/

Primary research:
developmental disabilities.

Other research: Statistics theory (probability modelling;
spatial statistics).

Statistical consulting and applications. Has
published more than 25 papers on statistical
applications in sociology, psychology,

anthropology, geolegy and forestry.



Teaching:

Dr. Strauss has taught virtually all the courses offered by the
statistics department. In recent years, he has speclalized in large
introductory undergraduate statistics, and in consulting and data

analysis at the graduate level.

Was founder of the Statistical Consulting Center at UC Riverside in
1983.

Designed and implemented classes in ccnsulting and analysis of data
for statistics graduate students statistics at UCR.

Designed and implemented a graduate class in biostatistics/
epidemiology for students statistics at UCR.

Editorial consultant for the following journals:

American Antiquity
Anerican Journal on Mental Retardation
American Statistician

Annals of the Institute of Statistical Mathematics
Applied Statistics

Behavior Science Research

Biometrics

Biometrika

Communications in Statistics

International Journal of Wildland Fires
Journal of Applied Probability

Journal of Mathematical Psychology

Journal of the American Statistical Association
Journal of the Royal Statistical Society.

Mathematical Geology
Mathematical Sociology
Mathematical Reviews
Psychometrika

Social Networks
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February 1957

February 1597
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February 1

February 1997
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January 19

Januzary 18¢7

Septenber 1996

Septemker 1996

April 1996

March 1996

presentations on mental retardation/

developmental

Department of Pediatrics, University of British
Cclumbia. "Prognosis for survival and improvemen=
in function of children with severe developmental

cisability."

Department of Physiatry, Ulversity of Britis:
Columbia. "California research on persons with
mental retardation: experiences with a large dat:a
base. ™

Derartment of Epidemiolcgy and Public Healtx,

University of ritish Columbia. "Patterns cZ

mcrtality of persons with develcpmental disability:
crmparison of institutions and the community."

Depa*tmen; of Statistics, University of British
Cclumziea. chrg with ccnfounding: lessons frem
the California mental retardation data base."

Langley-Portar Institute, UcC San Francisco.
"Patterns of mortality of persons with
cdevelopmental disapility."

artment cof Statistics, UC Riverside. "Coping
ith confcunding: lessons from the California
nental retardation data base."

CA: "Tracking persons with developmental
i ity who left developmentzl centers, 1$S93-
5." Presentation to joint meeting of CASHPCR,

CAPT, and allied groups.

Minneapolis MN: Poster presentation ("Prognosis for
survival and improvement of children with severe
developmental disability"). Annual meeting of the
Child Neurological Society; with Dr. Stephen

Ashwal.

Sacramento CA: preéentation at meeting of the
California Association of Psychiatric Technicians,
and allied groups. "Mcrtality studies at UC

Riverside."

Centers for Disease Control, Atlanta Georgia:
"Research at UC Riverside in developmental

disability."



March 1996

March 1996

August 1995

June 1995.

March 1995

Chaired session on "Adulthced and Aging", and gave
presentation on recent mortality research, at the
annual conference on theory and research in mental

retardation, Gatlinburg TN.

Plenary speaker at the annual meeting of the
California Chapter of the Association for Retarded

Citizens, San Francisco CA.

Presentation at meeting of the Sonoma chapter of
CASHPCR (parents’ association at the developmental

center), Sconoma CA.

Chair of session and presanter of talk at the
annual mesting of the American Association on
Mental Retardation, San Francisco CA.

presentation at the annual meeting of the

Poster
San

American Asscciation on Mental Retardation,
Francisco CA.
Presentation at mesting of the Fairview chapter of

CASHPCR (parents’ association for <children in
Fairview developmental centsr), Costa Mesa CA.



Legal Experience

1991-1993:

1993:

1991-1992:

1¢74:

Statistical consultant and expert witness for
Milberg Weiss et al., acting for plaintiffs in the
Stringfellow acid pits 1litigation. The work
included analysis of effect of Stringfellow on
hcuses prices and analysis of medical effects on

lccal residents.

Censultant for McMenamin and Bennett, San Diego.
The statistical issues concerned inferences aktout
defective construction in a large housing ccnplex,
based on a small sample of observations.

Expert witness for defense (Morton Galane) in

breach of contract suit against liqour suppliers in

lLas Vegas. Wcrked with statistical projections of

lost profits.

Consultant for Milberg, Weiss in a lawsuit

concerning the San Cnofre Nuclear Generating
o

Station. Th statistical issues concerned the
analysis of data on the station’s environmental

inpact.
Expert witness in a Riverside CA murder trial, re.
statistical issues of bias in racial composition of
jury panels.



Recent statistical consulting experience.

Primarv activitv: Key Investigator on $2,000,000 grant from the
National Institute of Health (1/1992 to 1/1996, with small
continuation funding through 1/1997) for epidemiological studies of
issues related to developmental disability.

Other recent work

US_Forest Service: tatistical consultant since 1974. Forest
Service grant ($39,000, during pericd 1988-89) for statistical
analysis on effects of air pollution. Recent projects concern
models for attack on forest fires, and a Bureau of Land Management
grant ($60,000 for 1592-93) to study the statistics of lightning
strikes and their relations to fires. A similar continuation grant
was awarded for 1993-94. Current work (1996-97): contract for
statistical modelling/simulation of fire seasons.

1988-39: Recipient ©f a National Science Foundation grant for
collaborative work on problems in geolcgical statistics.

1990-1992: Statistical consultant for Hewlett-Packard (work on the
analysis of customer satisfaction surveys).

1992-93: Received a cgrant from the US Department of Agriculture,
for work on statistical problems in estimation of soil salinity.

1993-94: Awarded an additional National Science Foundation grant
for related collaborative work in geolegical statistics.
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12.

13.

BI3BLIOGRAPHY =~ David Strauss

Published

Strauss, DJ. "Independence of Variables in Numerical
=]

trauss, DJ. "Arnalysis of Drug Effscts on Body Temzeraturs.®
Biometrics (1971), 17, 721-724

trauss, DZ. "Classificaticn Technigues."” Ccllegctive
Phenomena, (1972) 1, 119-12s.
Strauss, DJ. "analyzing kirzry lattice data with the
nearestneighbor property.”" Journal of Apvlied Probabilitw

(1975), 12, 702-712.
Strauss, DJ. "A model for clustsring." Biometrika (1975), 62,
467-475.

and M. Orans. "Mighty Sifts: A critical appraisal

Strauss, DJ.
of solutions tc Galton’s problaexzs and a partial sclution (with

reply)." Current Anthroooclocw (1975), 16, 573-5%94.

ring orn cclored lattices." Journal of
(1977), 14, 135-143.

Strauss DJ. "Cluste
Applied Probabilisvy

Strauss DJ. "Runs cf occupied cells." Biometrika (1977), 64,

170-171.

Strauss DJ. "Measuring endcganv." Social Science Research
(1977), 6, 225-245.

Strauss DJ. "Evaluation of Classification Technigues."
Trabajos de Estadistica (1977), 28, 167-182.

Ziemer RR and DJ Strauss. "A statistical approach to

instrument calibration." U.S.D.A. Forestry Service Technical
Report (1978).

"Residence and descent is hyper-

Stravss DJ and M. Orans.
1-24.

diffusional?" Behavior Science Research (19738), 13,

Strauss DJ and M. Orans. "Reply to Commentators" and "On the
Cluster Reduction Method." Behavior Science Reseaxch (1978),

13, 51-63.

Journal

Strauss DJ "Some results on rancdom utility models."
of Mathematical Psvcholoav (1979), 20, '35-52.

7



15.

16.

17.

18.

1s.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Strauss DJ '"Chance in Gutiman Scaling." Social Science

Research (19380) 9, 76-32.

Strauss DJ '"Choice by Features." British Journal of
Mathematical and Statistical Psvchologv (1981), 34, 50-61.

Strauss DJ "Testing Partial Correlations When the Third
Variable is Measurad in Error." Ecucational and Psvchological

Measurement (1981), 41, 349-353.

Robertson C2 and DJ Strauss. "A Characterization Thecorem for
Randonm Utility Variables." Journal of Mathematiczl Psvcholocv

(1981), 23, 184-189.

Strauss, DJ and AX Romney. "Log-linear Multiplicative Models
for the 2nalysis cf Endcgamy." Ethnoloav (1982), 21, 79-59.
Strauss, DJ and DN Neal. "Biases in the Step-point Method cn
Bunchgrass Ranges." Journal of Range Management (1983), 36,
623-626.

Strauss DJ "The Hammersley~Clifford Theoren." Invited

contribution to the Encvclopvediaz of Statistical Sciences, NL

Johnscn and S Kotz, editors, (1983), 3, 570-572.

Strauss DJ "Luce’s Choice Axionm and Generalizations." Invited
contribution to Encvclovedia of Statistical Sciences, NL
Johnson and S Kotz, editors, (1$85), 5, 167-170.

Frank ©. and DJ Strauss. "Markov Graphs." Journal of the

American Statistical Asscciation (1986), 81, 832-842.

Strauss DJ "A General Class of Models for Interaction.”
Societv for Industrial and Avvlied Mathematics, Review (1986),

28, S513-527.

Strauss DJ "Random Utility Models." Invited contribution to
Encvclooedia of Statistical Sciences, NL Johnson and S Kotz,

editors, (1986), 7, 572-~573.

"Strauss, DJ and EC Arnold. "The Rating of Players in Racquet-

ball Tournaments.'" Journal of the Roval Statistical Societv,
Series C, (Applied Statistics), 1987, 36, 163-73.

Arnold BC and DJ Strauss. “Bivariate distributions with
Exponential Conditionals." Journal of the American Statistical

Association (1988), 83, 522-527.

DI and PM Sadler. "Stochastic Models for the

Strauss,
Mathematical

Completeness of Stratigraphic Sections."
Geoloay (19839), 21, 37-59.

JEIPEEESER



25.

30.

31.

32.

33.

36.

37.

39.

40.

Strauss DJ and LC Freeman (1989). "Stochastic Modeling and the
Analysis of Structural Data." In Research Methods in Sccial
Network Analvsis, eds. LC Freeman, AX Romney, and D White, pp.
135-183. Gecrge Mascn University Press.

Strauss DJ and PM Sadler. "Classical Confidence Intervals and
Bayesian Prcbability Estimates for Ends of Local Taxon
Ranges.'" Mathematical Ga2clogv (1989), 21, 411-427.

trauss DJ, L Bednar,

and R Mees. "Do 1% of Forest Fires Cause
$59% of the Damags?'" Fgrest

Science, (1989),_33, 319-328.

Kenple WG, Sadler P, and DJ Strauss. "A Constrained
Optimization Scluticrn tz ths Stratigraphic Correlation
Prchblem." In Statistic2al 2rvlicaticon in the Earth Science, ed.
FP Agtenberg & Gr Bonhzan Cartar; Geolcgical Survey of Canada,
Paper 89-9, pr. 417-425 (1989).

Sadler PM and DJ Strauss. "Estimating Stratigraphic Complete-
ness fronm Stcchastic Mcdels and Empirical Data." Journal cf
the Iondon Gesological Sccistv, (1990), 147, 471-485.

Ikela. "pPsendclikelihood Estimation for

Strauss DJ and M
Enerican Statistical

Scecial Networks." Jcurnal of the
Asscciation, (1990), &2, pp. 204-212.

"Fire Suppressicn

edrnear L, R Mees and [J Strauss.

ffectiveness For Simultaneous Fires: an Exanination of Fire
Histories". Western Journal of Apolied Forestrv, (1990}, 5,
pp. 16-19

Arnold BC and DJ Strauss. "Bivariate Distributions with
Conditionals in Prescribed Expcnential Families", Journal of
the Rcval Statistical Societv, B, 53, (1991), pp. 365-376.

Clyde MC and DJ Strauss. "Logistic Regression for Spatial
Pair-potential models." In Spatial Statistics and Imaging, ed.
raph

A. Pcssolo (1991), pp. 14-30, IMS Lecture Notes - Monogr
Series. IMS: Eayward, cCalif.

Arnold BC and DJ Strauss. "Pseudolikelihood Estimation: Some
Examples." Sankhva, 53 (1991), 233-43.

Mees, RM and DJ Strauss. "Allocating Resources to Large
Wildland Fires: a model with Stochastic Production Rates.”

Forest Science, 38, (1991), pp. 842-853.

Strauss DJ "The Many Faces of Logistic Regression." The
American Statistician, 46 (1992), p. 321-327.



41. Mees RM, DJ Strauss, and R Chase. "Modeling Wildland Fire
Containment with Uncertain Flamelength and Fireline Width.w
International Jcurnal of Wildland Fire, 3 (1993), 179-185.

42. Mees RM, DJ Strauss and R Chase (19%4). "Minimizing the Cost
of Wildland Fires: a model with uncertainty in predicted
flamelength and fireline width prsduced." Canadian Journal of

Forest Ressarch, 24, 1253-1259.

43, Lesch S, DJ Strauss, and J Phoades (1995). "Spatial Prediction
of Soil Salinity using Electromagnetic Induction Technigues.
I. Statistical Prediction Models: a Comparison of Multiple
Regression and CoXxriging.'" Watsr RPescurces Research, 31, 372-

386.

44, Lesch S, DJ Strauss and J Rhoades (199%5). "Spatial Pediction
of Soil Salinity using Electromagnetic Induction Techniques.
II An efficient spatial sampling algorithm suitable for
multiple linear regression model identification and
estimation." Watesx Rescurces Research, 31, 387-398.

45. Kemple, WG, PM Sadler, and DJ Strauss. (1995). "Stratigraphic
Correlation as Constrained Optimization: extending graphical
correlation to many dimensions." In Gravhical Correlation (XO
Mann, L Stein and R Lane, editors).

46. Strauss, DJ and Evman, RK. "Mortality of People with Mental
Retardation in California, with and without Down Syndrome."
American Journal cn Mental Retardation, 100, no. 6.

47. Aceves R, Park SK and .Strauss DJ (1996). "Statistical
Evaluation of the VAN Methodology using the Historic
Earthquake Catalcg in Greece." Geophvsics Research Letters,

23, 1425-28.

48. Strauss DJ and Kastner TA. "Comparative Mortality of People
with Developmental Disability in Institutions and in the
Community." American Journal on Mental Retardation, 101, 26-

40.

49. -Park SX, Strauss, DJ, and R Aceves (1996). "Some observations
about the statistical significance and physical mechanisms of
the VAN method of .earthquake prediction, Greece." In A
Critical Review of VAN, ed. by Sir James Lighthill, World

Scientific Publishing, London, pp. 267-285.

50. Strauss, DJ, Eyman, RK and HJ Grossman (1996). "The prediction
of mortality in children with severe mental retardation: The
effect of residential placement." American Journal of Public

Health, 86, 1422-29.
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51.

52.

53.

Eyman RK, Strauss DJ, and Grossman HJ (1996). Survival of
children with severe developmental disability. In L Rosenbloom
(ed.), Diagncsis and management of neurological disabilities

in childhoeod. Series Title: Bailliere’s Clinical Pediatrics.
London: Bailliere Tindall Ltd., Barcourt Brace & Co. Ltd., pp.

543-556.

Strauss, DJ and W Zigman (1996). "Behavior Capabilities and
Mortality Risk 1in Adults with and without Down Syndrome."
American Journal con Mental Retardation, 101, 26$-281.

Pary RJ, Strauss DJ, and White JF (1996). A population survey
of suicidal . kehavior in persons with and without Dcwn

Syndrcne. Dcwn _Svndrcme Quarterlv, vol. 1.

Pary RJ, Strauss DJ, and White JF. A poprulation survey of
bipolar discrder in persons with and without Dcwn Syndrcome.

Down Svndrome Quarterlv, vol 1.

Strauss DJ (1997). Life Expectancy of children with cerebral
palsy. The lancet, January 1997, p. 263.
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Articles: Not refereed

1.

10.

12.

13.

Strauss, DJ and M. Orans. "Reply to De Leeuwe." Current
Anthrooologv (1576), 17, 534-535.

Orans, M. and DJ Strauss. "On Z factors." Current Anthrovolcgv
(1976) 17, 754-75%.
M. Orans. '"More on Solutions to Galton’s

trauss, D. and
Problem." Currsrnt Anthrorolcev (1977), 18, 1138-19.

Strauss, DJ anrnd M. Orans. "On Wirsing’s Method for Galton’s
Problem." Current Anthrcocrvelscvy (1977), 18, 341.

Strauss, [J "A Generalized Virial Expansion.” Technical
Rerort $113, Cepartment of statistics, University of

California, Riverside, 1933.

trauss, DJ "®Pctsntial Mcdels". Technical Report #1131,
Department of Statistics, University of California, Riverside,
1983.

Mees RM, L Bednar, and DJ Strauss. "The Effect of Multiplicity
on Fire Suppressicn Efforts. I. Summary data analysis." USDA
Forest Fire Lakcratory Report. 27 pages, 1987.

ot

Strauss, DJ. "A Rating Systen for Racquetball." Nationel

Racguetball, April 1988, pp. 40-41.

J. and DJ trauss. "Preliminary Development of a
prediction medel for Lightning-caused Forest Fires." Paper
presented at the 12th Conference on Fire and Forest
Meteorology, Jekyll Island, Gi, October, 1993, 8 pages.

Benoit

Meisner B, Chase R, McCutchan M, Mees R, Bencit J, Ly, B,
Albright D, Strauss D and Ferryman T. "A Lightning Fire
Ignition Model." ©Paper presented at the 12th conference on
Fire and forest Metecrology, Jekyll Island, GA, October 1993,

7 pages.

Lesch S, Rhoades J, Strauss D, Lin K. (1995). "Manual for ESAP
software." 55 pages.

Strauss DJ, Shavelle R and JF White. "The multistate 1life
table and its application to prcgnosis severely disabled
children with mental retardation." Technical Report 7 221,

Department of Statistics, UC Riverside, 1995.

Strauss DJ, Shavelle R and JF White. "Demograghic.aqd_cost
projections for persons with developmental dlsgbl}ltles."
Technical Report # 231, Department of Statistics, UC

Riverside, 1995.
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II.

1.

III.

10.

In Press.
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Comparative Mortality-of People With
Mental Retardation in Institutions and

the Community

David Strauss
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Theodore A. Kastner

Morristown Memorial Hospita! (Morristown, NJJ

The role of institutions has come into quesiion in recent decades, and the size
of the insttutionalized population has been crastically reduced. Risk-
adjusted mortaiity rates in institutions and the ccmmunity in California from
1983 through 1992 were comparec. with the aim of improving our under-
stianding of the capacity of the community health sysiem to support
czinstitutionalization. Risk-adjusted odds on morizlity ware estimated to be
72% higher in the community than in institutions. Some problems with health
care delivery in the community were reviewed; these may help account for
the difierence. Consumers and guardians should weigh these considerations
whnen making choices between insiitutional versus community-based care.

As recently as 40 years ago, professionals
and consumers believed that the ideal
lccation for services for people with men-
tal retardation was the congregate care
seuting. Public concern over the quality of
institutional care peaked with reveiations
in the 1970s of abuse and neglect in
institutional settings, including the
Willowbrook Center in New York City and
the Pennnurst Center in Philadelphia.
Cengress passed certification procedures
related to funding received by states
through the Medicaid Program and gave
civil rights protection to residents through

Editor's Note. This paper is on 2 very impoartant but
cont-oversial topic. The results and the interpreta.
tion by the authors do not represent 2 positon
takz by A/MR or by the American Association on
Mezial Retardation. Rather, research and commen-
ary on mornality rates in mental retardation ace
invited by A/MR. [n 1ll cases, papers subminzd will
be pezr reviewed.—S.R.S.

the Civii Rights of Institutionalized Per-
sons Act of 1980.

These protections not withstanding,
the belief that institutional delivery sys-
tems were fundamentally flawed gained
currency ameng social activists. This be-
lief reflected a reformulation of principles
for building social service sysiems. Chief
among these was the concept of normal-
izat:on, defined by Wolfensberger (1972)
as the -utilization of means which are as
culturally normative as possible, in order
to establish and/or maintain personal be-
haviors and characteristics which are as
culturally normative as possible™ (p. 28).
This is closely allied to the concept of the
least restrictive environment—that the
places where people live and work should
not restrict their participation in the main-
stream of society. Almost all agree that
normalization and provision of services in
the leasr restrictive setting are important
social goals. As means to achieving these

26 ©amencan Association on Mental Retardation
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Method
Instrument

The source of the study data is the Client
Development Evaluation Report (Califor-
nia Depariment of Developmencal Ser-
vices, 1978). The reliapility of this instru-
ment has been investigated elsewhere and
considered to be satisiaciery (Arias, lto, &
Takagi, 1983; Harris, Evman, & Mavyeda,
1982; Widzman, 1984, Widaman, Stacy. &
Borthwick, 1985). A Client Development
Evaluation Repart is completed anaually,
and additionally when a client moves to a
different placement. for any person re-
ceiving services from the California De-
partment of Developmental Services. The
report includes 3 63-item Evaluation Ele-
ment greuped into six domains of adap-
tive skills and behavior: motor and self-
care skills together with sccial, emotional,
cognitive, and communication domains.

Sample

The sample consisted of all adults with
mental retardation, ages 40 or over, who
had received services from the Depart-
ment of Developmental Services between
January 1980 and December 1992. The
40+ age group corresponds to one sub-
group of interest, namely older adults;
other subgroups, not ccasidered here,
include high-risk children (studied in
Strauss, Eyman, and Grossman, in press)
and younger adults. All persons in the
study had been referred to one of the 21
regional centers that contract with the
state to provide services to individuals in
their area. Approximately 9% of this popu-
lation, in accordance with the Intemna-
tional Classification of Diseases etiology
(U.S. Department of Health and Human
Services, 1980), were categorized as hav-
ing Down syndrome. These peopie were
excluded from consideration, as older
individuals with Down syndrome are
known to have a very different aging
pattern from other older persons with
mental retardation (Eyman, Call, & White,

rd

1991 Strauss & Eyman, in press; Zigman,
Seltzer, & Siiverman, 1994) and would
require a sezarate study. Information on
vaths was obtained from both Clien
Development Evaluaticn Report sources
and the Caiifcrnia Buresu of Vital Statis-
tics.

In this sudy the unit of analysis was
not an indivicual person, but rather a
person-yezr. A person-yeir is taken to be
the interval berweszn two birthdays. Per-
son-years are included orly if there is
evidence that the subject was in the De-
partment of Developmentai Services sys-
tem at the begianing of the vzar and either
died or was stil in the system at the end.
Further details and th=oretical justification
are provided in the Appendix. The proce-
dure resulted in 3 set of 103,099 person-
vears, drawn from 18.362 subjects. The
number of years contributed range from
ons to a maximum of 12, with an averags
of 5.73. For 9% of subjects, the person-
years contricuted were consecutive.

Variables

Our primary fccus was on the relation of
mortality and residence type. We con-
trolled for variables such as age, gender,
and levels of functioning as determined
from the Clieat Development Evaluation
Report. Firsi, however, we presenl some
descriptive statistics.

Table 1 shows the prevalence rates
and moruality rates for selected variables.
Each of the original Client Development
Evaluation Report adaptive skill items has
berween four and nine levels, but all were
collapsed here to a 3-point scale: the
highest level item (score = 2), all interme-
diate levels (score = 1), and the lowest
level (score = 0). This seemed appropriate
because the mortality rates (computed as
the ratio of number of deaths to number
of person-years) proved to be generally
rather similar among the intermediate lev-
els, and the grouping substantially im-
proved the discrimination when different
variables from the same domain were
additively combined. In addition, the

28  A/MR, Volume 101, No. |

—

Table
Prap:
Corre

n—

Skill
Moter
Amt
L
tr
He
Raiit
Le
n:

L]l
Cra-
Le
Int

i
Arm
Ls
In:
Hic
Hanc
L2
int
Hi¢
Seif-ca
Eann
Lo
Int:
{
Hi¢
Touar
Lo
Int:
Hig
Bilace
Loy
Inte
Hig
Bowe
Lov
Inte
Hig
Dress
Lov
Inte
4
Hig |
Mentai 1
Mild
Mcde
Sever
Profo:
Suspe
Tube fe
Has f
Ooes
Placeme
Cwn t
Camm
Heaitr
lnstity

Note. O:
numzer

categen
*Number




ss; Zigman,
and would
rmation on
soth Clien:
It sources
Vital Stat:s-

nalysis was
1t rather a
aken to be
idays. Per-
if there is
in the De-
rvices sys-
anc either
1t the end.
:stification
‘he proce-
)9 person-
jects. The
inge from
in average
:e person-
save,

elation of
We con-
3, gender,
:termined
valuation
eat some

nce rates
variables.
elopmen
itemms has
t all were
cale: the
interme-
e lowest
oropriate
puted as
number
zenerally
diate lev-
ially im-
different
in were
:on, the

TN An L e e ey —

Tablel

Proportions of Person-Years Classified as High, Intermedlate, and Low by Skill Yariables and

Corresponding Moruality Rates (in %)

Persan- Mortality
S«ill years rates
Mater
Amculation (2.28)¢
Low: dces nc: walk 12.9 4.2
Intermediate: waiks with susccrywalks steadily alone at leas: 2.05 m 13.7 2.9
Hign: walks well alone 3t least 5.2 m, balances weil 734 1.3
Rolling and sitting (4.171) -
Low: does not lift heac when lying on stomach 1.5 6.5
Intarmediate: lifts head waen lying sn stomach/rols ircm sice (3 sice or frent 0
Bacwmaintaing sitting with murtimai supgort for 2 § mmnutes 85 4.00
Hignh: assumes ang maintans sitting positicn indegencently 90.1 1.6
Crawling and stancing (3.70)
ow: goes net Crawl, creso. or sesct 6.3 5.1
Intermegiata: crawis, creeps. ¢r ssots: pulls to stancing/siands with succon
at least 1 minute/or unsteacily alcne far 1 minute 16.2 3.1
Hign: stancs weill aione, dalances weil for at least 5§ minytes 77.7 1.4
Arm use (4 09)
Lew: no functional use of arm 1.5 6.7
Intermediate: moves arm, but Coes not extend/or partially extencs 10.7 3.1
Hign: fully extands arm 87.3 1.8
Hang use (4.03)
Low: no functional yse of hand 2.0 6.4
Intermeciate. raking mouen Gr jrascs/uses thumbd and fingers in cppositicn 18.1 2.7
High: uses fingers ingepencently of sach other 813 1.6
Seif-care
Eaung (4.90)
Low does not ‘eed self. must Se {ed campletely 4.6 6.2
Intermediate: altempts to finger feec/finger feeds/feeds seil wrth scocn and
forx with sgillage 396 2.2
Hign: uses saung ytensiis with ng scilage 55.8 1.3
Toieung (3.31)
Low: nat tcilet irained cr hatit trained 7.5 4.9
Intermediate: hatit trained/indicates need/goes by sert neecs neld 26.3 2.5
Hign: goes to toiet by seil, carmpietas by seif 656.2 1.3
Blaccer contrc! (4.13)
Low: no central 7.1 5.4
Intermediate: some centrol/cantrol duning day only 18.3 2.0
High: complete control 748 1.3
Bowe! control (4.13)
Low: no control 6.7 53
Intermediate: scme control/santrol curing day only 12.3 3.3
High: compiete cantrol a1 1.4
Oressing {3.73}
Low: does not put on any clothes By seil 6.6 5.4
Intermegiate: cooperates in putting clothes on/puts scme on self/puts an
clothes but does not do details 42.1 2.2
Hign: dresses seif completely inctuding all fasteners and cther details 5.4 1.1
Mental retardation levei (1.51) .
Mild 33 1.8
Moderate 247 1.8
Severe 17.1 2.1
Profcund 18.5 2.2
Suspected/other 6.5 2.3
Tube feeding (6.82)
Has leeding tube .54 12.4
Does not have feeding tube 99.5 1.8
Placement
Qwn hcme 23.6 1.1
Communily care - §3.3 1.6
Health facilities T.1 2.2
Institutions 16.1 1.8

Note. Data are based an the full set of 105.099 person-years. The averall mortality rate (number of deaths divided by
number of person-years) was 1.88%. The crude relative risks are4he ratios of mortality rates for the highest and lowest

categories.
‘Numbers in parentheses are crude rslative risks.
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simple high/intermediate/low scale may
be more interpretable and usable by those
working with other instruments.

The first variable, ambulaticn, shows
a typical pattern. A substantial majority of
individuals were at the highest level. and
mortality rose sharply as the levei of skill
decreased. Tne relative risk for perscns at
the highest and lowest levels was 3.36 (=
4.23/1.26), suggzesting that ambulatory skill
is an imperant predictor. Note, however,
that this is a2 “crude” relative risk, unad-
justed for the efi2ct of other variables. Tne
next variable, rolling and sitting, refers to
a lower leve: of skill. Very few of the ¢cases
were in the lowest category, anc thase
had a high mcreslicy rate. Again the rela-
tive risk is large. Also shown in Table 1 are
threz other motor skill variables used in
subsequent analysis——crawling ability, arm
use, and hancd use—followed by the five
predictors from the self-care domain. All
show a similar pattern of asscciation with
mortality.

Not shown in Table 1 are the vari-
ables from the social, emotional, cogni-
tive, and communication domains. Nearly
all of these variabies were associatecd with
mortality, but more weakly so than the
variables shown in Table 1. Preliminary
multivariate modeling indicated that these
domains provided little additional predic-
tive information. Severity of mental retar-
dation (Eyman et al., 1990. Eyman,
Grossman et al,, 1993; Eymar, Olmstead,
Grossman, & Call, 1993) is included in
Table 1, but it was not an impcrtant
predictor in the presence of the other
variables and, therefore, was not included
in the subsequent analysis.

Tube feeding refers to use of either
nasogasiric or gastrostomy tube. Overall
prevalence of tube feeding was 0.5% (Table
1), although the rate was much higher
within the most debilitated subgroups. For
example, it was 41% in the group of
people who were age 70 or over and
lacked all the motor skills. Although pre-
cise figures are unavailable, it is believed
that the great majority (more than 90%) of
tube-fed clients are fed by gastrostomy

tL}be. Such clients generally suffer from
caronic difficulties with the swallowing
reflex, often in combination with severe
cerebral palsy or epilepsy. The crude
refative risk associted with tube feeding
(ses Table 1) is stikingly large. A similar,
though less dramatic, result had been
roted in a group of childrea with severe
disabilities (Eyman, Olmstead 2 al., 1993;
Kastner et al,, 1994). These findings do
not demonstrate that tube feading elevates
meriality; to 3 larg= extent, the necessity
for tube feeding serves as a marker for the
presenca of serious heaith problems.

Residential placements were grouped
inzo four categeries. own hcme, commu-
nity care, health faciliues, and instituticns.
Parent/relative homes were counted as
own home. Community care incluced both
smail group homes and larger board-and-
care facilities serving seven or mcre peopie.
Health facilities provide intermediate health
care. Instituuons, now called Develop-
mental Centers in Californta, are state
operated. The most common placement
was commuanity care, and health facilities
had the highest crude mortality rate
(Table 1.

Table 2 stratifies the person-years
into four age groups. For each age group,
the table shows how the person-years
break down according to selected vari-
ables. Also shown are the corresponding
mortality rates. The first row shows the
decline in the proportions by age and the
increasing annual morality rates, although
these are difficult to interpret because of
the confounding of age and cohort effects

(Baltes, Cornelius, & Nesselroade, 1979).

Table 3 is stratified according to the
four residence types instead of age groups.
As expected, levels of skill are on average
much lower in health facilities and institu-
tioas than in own home and small group
homes. Table 3, interestingly, indicates
that the lower mortality in community
placement (see Table 1) largely disap-
peared when just one major factor, such
as ambulation, was controlied. '

The five motor-skill variables were
of roughly comparable predictive value
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‘e~ ‘rom Table2 .
H ,'ng Person-Years (¥ = 105,099) by Age Group and Subject Characteristics
1 severe Age grougs
* crude 40-49 £0-59 60—33 70+
feading Characiensic %°*  Mortaiity % Mcrality % Mortality % Mortality
Similar, Gender .
d been Male 547 1.0 28 20 507 35 408 83
| Severe Female 45.3 1.0 47.4 1.7 49.4 3.0 58.2 6.4
i Amgulation
L., 1993; High: waiks waeil alone at feast
ings do 6.1C m, dalances well 7.8 7 742 1.4 §3.7 .5 542 52
e Intermediate 12.8 1.5 14.3 28 20 45 30.3 9.2
zicvates Low: does nct walk 9.7 29 102 319 103 &7 155 120
SCassity Eating
- Mign: uses eating utensils with no
for the spillage £3.7 27 1.2 £0.1 2.6 40.7 8.3
ms. intarmediate , 36. 1.1 a0 22 463 3.4 53.6 7.6
Touced Law: does nat ‘eed self, must Se
— fed szmgletsly 43 42 42 6.5 7 132 5.7 145
ommu Reiling ana sitting
utons. Hign: assumes and maintaing sitting
ned as pasition indezencently 30.5 .8 §0.1 15 90.4 2.3 §3.3 6.3
=d both Intermediate 7.9 2.3 8.5 7 8.5 6.5 15.1 10.4
=C o6 Law: dces nat lift head when lying
*d-and- on stemach 1.8 5.8 1.4 5.3 1.2 9.9 14 155
Taileting -,
.:);cp'le. High: gces to tadet by seif, camcietes
* heaith By sel 63.3 1 &3 12 621 2.4 523 539
svelcp- Intermediate 243 1.3 2.3 2.5 31.0 4.0 36.3 7.8
. St:ie Low: not toiet trained ¢r naoit trained 7.7 2.9 §.3 5.2 6.9 7.9 10.1 13.9
ement *Sreaxcown of perscn-years. *Percentage cf annual mcrtaiity rate.
«cilitie )
Y rate Table s
: Person-Years(V = 105.099) Classified by Resideace Type and Subject Characeeristics
P
1-vears Placement
P Cwn hame Camrmunity cue Heaith ‘ac:lity institution
. .ars Charactenstc % Mcraity* % Moruiity “ Mortality % Mortality
i .V:lri- Gencer
sndi Male 52.9 1.2 2.9 1.7 51.8 2.1 55.4 1.9
;ncing Female 47.2 1.1 470 1S 48.2 2.3 436 1.7
vs the Ambulation
nd the High: waiks weil alone at jeast
v A 6.10 m, Daiances well 84.5 .8 842 1.3 43.9 1.8 58.3 1.1
wouzn ' Intermeciate 10.7 2.1 133 28 274 2.2 17.3 1.7
use of ! 3w dees nat waik 4.8 43 23 25 28.7 2.8 24.4 s
=ffucts i Eiting
T B Hign: uses eating utensiis with
1979). : no spillage 80.2 .8 633 13 25.2 1.9 15.8 .8
10 the , intermediate 17.7 1.9 84 20 65.3 2.1 69.5 1.5
. ¢ Low: does not feed self, must
oups. ! be fed compietely 2.1 8.1 4 53 9.6 a7 14.7 4.1
‘erage . Ralling and situng
1stity- 1 High: assumes and maintains .

. : sitting position indspendently  95.0 9 95.5 1.5 73.9 2.1 75.5 1.2
group. E intarmadiate 4.3 3.7 ER ] 2.4 238 2.1 18. k3
icates ; Low: does not it had when

. i lying cn stomach 6 8.7 Z2 25 23 7.1 59 5.0
”flmty | Toileting
disap- High: goes to loilet by sall,
gh: g
such : completes by salf 86.7 .8 79.3 1.3 32.9 1.9 0.2 1.2
! intarmediate 1S 28 195 2.4 526 2.2 514 1.3
Low: not todet trainad or
were habit trained 1.9 7.1 12 s.1 14.5 2.8 28.3 3.0
value ‘Breakdown of person-years. “Percentage of annual mortality rate.
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and showed substantial intercorreiation.
Rather than makz a somewha: artificial
selection, we preferred (o combdine the
items by summing the five valuss, result-
ing in a2 10-point motor skills scale. The
mortality rates suggested a grouping 0o
four catsgories 0, 1 to 4, 5 tc 9. and 10
racher than a linear scale, a psiern con-
firmed by subsequ=nt multivar:zi= model-
ing. The relative risk for the twe exirame
categories is 8.3, Similarly, the five main
self-care variables (Table 1) were trans-
formed to a 10-point scale, wihich also
naturally group=2 into the sams fcur ho-
mogeneous categories. The five motor
skills, not surprisingiv, were all positively
associated with the five seif-zare skills,
correlations ranged from .37 o 62 The
correlation betwezn the summar motor
and self-care 4-point scales was .39 This
w1s not so larg= 1s to raise serious con-
cerns over multicoilinearity in the subse-
quent modeling.

Statistical Analysis

In this section we offer a relauvely non-
technical outline of the suatistical meth-
ods. Further details, together a1 issues
of statistical theory, are provided in the
Appendix. As explained there, the model-
ing procedure, based on person-vears
daea derived from longitudinal regeated
observations, is nct new. For example, it
has been routinely used in the Framingham
Heart Study (Cuppies, D'Agosiinc. Ander-
son, & Kannel, 1988).

Our focus in the present siudy was
on the relation of the outcome variable,
survival, to the predictor variables. The
latter included residential placement—the
variable of main interest—and the
covariatés, or potential confounding vari-
ables: for example, age, gender, motor
skills, self-care skills, and tube feeding. It
%1s convenient (o treat the data as cross-
sectional rather than longitudinal. with ths
chance of surviving in a given perscn-year
being modeled in terms of residence type
and the covariates. Logistic regression
(Hosmer & Lemeshow, 1989) was used.

According to this, the logarithm of the
ocds on survival in a person-year are
expressed as a linear function of the
varicus predictor variables. In symboils,

IniProb(Survive)/Prob(Diell

= B, « B,"age + B,"Mobility score + ...

For binary predictors, such as pres-
ence or apsenc: of tube feeding, the
logistic regression ceefficients give the
odds ratio for morwlity when other vari-
ables are controlled (Hosmer & Lemeshow,
1989). Except for age. all predictor vari-
abizs in the analysis were binarv. For the
four-category meter-skills variabie, threz
binary variables MOTOR!, MOTOR2,
MOTOR3 were censiructed, each repre-
senting a conwrast of one of the thres
lower levels of motor skill (i.e., 0, 1 to 5.
and $ {0 9) against the highest level (10).
This fourth leve! thus serves as refersnt
group.

The residence types were modeled
with a binary variable for each of the
following: own home, health facilities,
and astitutions. Each variable represents
a contrasi with community care, used as
referent group here because it was by far
the larges: (Table 1). The logistic mode!
was developed using standard variable
selection techniques (Hosmer & Leme-
show, 1989). The fit of the final mode!
appeared to be satisfactory, according to
the Hosmer-Lemeshow test (Lemeshow &
Hosmear, 1982).

To provide 2 graphical comparison
of ccmmunity care and institutional mor-
tality rates at different levels of risk, we
partitioned the person-years into eight

groups (risk octiles) that were homoge-’

neous with respect to risk. Thus, for
example, the first group (lowest risk
consisied largely of person-years where
the subject was in his or her early 40s and
had optimal mobility and self-care skills.
By contrast, a person-year in which the
subject was tube fed, immobile, and was
90 years old would fall into the eighth
group. This procedure allowed us to graph
two quantities across the risk octiles—(a)
the fraction of the person-years that were
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lived in each residence type and (b) the
mortality rates (number of death divided
by number of person years)—separately
for each residence type. Detzils on the
construction and siatistical theory of the
risk octles is provided in the Appendix.

Results

The main findings of the study are con-
densed into the lcgistic regression model
of Table 4. This shcws only those vari-
ables making a subsiantial contribution.
Unlike the refative risks in Table 1, the
odds ratios here were corrected for effects
of the other risk factors.

Table 4 .

Logistic Regression Model Predicting Annual
Mortality Probability

9535 cenficence
interval for ocds raug®

Vartable Qces ratio* (lower, ugoer)
ntercest - -
Age

Males 1.97¢ {1.06, 1.08)

Females 1.087° {1.07,1.10)
Genger .83 {.33. .83%)
Seif1 e s {11.95. 75.51)
Seie 13.04 {6.52. 26.1Q)
S23e it (1.59. §.29)
Age'Selfs® .98 (24, .97}
Age’Seif2 .97 {.56. .98)
Age'Seit3 .98 (.97..99)
Feed tube 3.12 {2.30,4.2¢4)
Moter1* 3.25 {2.26,4.75%)
Metar2 1.61 {1.33, 1.95)
Mctor) 1.40 {1.25,1.57)
Own home? 1.00 (.87, 1.16}
Heaith facilities? 1.04 {.87,1.25)
Institutions* 53 (.49, .68}

Note: Based on 105.099 Jersan-years.

*Some oads ratios and senfidence intervals are in olain
tex?, rather than Dold text, to acknowledge the fact that
they lack a natural intuitive interpretation. *Because age
interacts with seif-care, these figures hold only for the
referent self-care group. * Cantrast of lowest seif-care
{lowest level an ail S scates) with referent group (highest
level on all 5 scales). *Contrast of intermediale self~care
and referent group. *Interaction term, product of Age and
SELF1 indicator variable. ‘Contrast of lowest mator skill
level with referent (highest) level. *Contrast of piacement
with cammunity care as referent.

The age and gender rows of the
table indicate thuat, other variables held
constant, mortality rates increased at 7.0%

per year for females and 8.7% per year for <

males. Male mortality rates were about
equal to female rates at age 40, but were
nearly 50% higher by age 65. (It is not
surprising that a simple linear age term
proved adequate; a mortality rate whose
logarithm increases linearly with age cor-
responds to the classical Gompertz mode!
[Cox & Oakes, 1984}, kncwn 1o fit the age
range of roughly 35 to 75 years in many
demographic agplications {Xayfitz, 1985].)

Tube ferding use was a sirong pre-
dictor even when other risk factors in the
table were taken into aczount, increasing
moraality odds by 3.1. The first motor skiil
eatry in Table 4, MOTOR!, compares the
mortality odds for those scoring zero on
the motor variable (i.e., lowest level on all
five motor items) with the odds for the
refereat group (full metor skills). The
odds ratio, 3.3, incicates 3 strong predic-
tive effect. The intzrmediate levels corre-
spond to smaller, but still substantial, odds
ratios. The self-care variabizs show a simi-
lar pattern, though an interaction with age
was preseat. (The interaction took the
form of a tendency for the differences
between the risks associsted with the four
self-care variables to diminish with in-
creasing age. Note that the odds ratios for
the age and self-care interaction terms
lack a simple intuitive interpretation; in
recognition of this, these quantities are
not boldface in Table 4.)

As stated previously, we were prima-
rily interested in the residence variables
Community care (small group homes) was
taken as referent group. Odds ratios for
both own home and health facilities were
estimated at 1.0. As can be seen from
Table 4, the 95% confidence intervals
indicated no significant mortality differ-
ences between these placements and com-
munity care. The institution term, however,
was highly significant, with the odds ratio
of .58 corresponding to 2 42% reduction
in mortality odds compared to community
care. Equivalently, the risk-adjusted odds
on dying in a given year were estimated
to be 72% higher in the community than
in institutions.

Figure 1 shows how the person-
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years were distributed among the four
residence types, within each of eight ho-
mogeneous risk groups. As explained in
the Appendix, these risk octiles were
derived from the logisiic mode! of Table
3. Institutions had disproportionately many
higher risk subjects, which explains their
elevated crude mortality rate (Tabie 1).
Figure 2 offers 3 graphical comparison of

100% — — — —
i T -

AT T M T

1 2 3 4 5 & 7 8
Ocules of Risk

Figure ] Breskdown of person-years by piacement
within e:ght lomagennus risk octiles

Moralicy Rue 1%}

12
[ ]
ha _od
3 Corm. Care
-
insutnon
4
¢
1 2 3 4 S 8 7 3
Lowent Risz Higweu Ruse

Octiles of Risk

Figure 2. Moralicy rates foc community care and for
institutions within risk octiles. (Using community care
as referent population. we directly sundardized instity-
tion rates). Note that the finding of 2 72% increase in
morality in the commuanity refers to the ratio of the

adds of dying in 1 given year. Althaugh the ratias of

community to institutional rates appear (o vary ac:oss

the eighcgroups in the figure, there is no suggestion of

any systematic trends in these ratios. As explimnad in
the Appendix, it is not appropriate t0 base swtisucai
tests or confidence intervals on the results of Figure 2
such procedures are moare properiy applied to the
logistic mode! itse!f (Tahle 4).

moriziity rates in insticuticns and commu-
ity care within the risk octiles. As ex-
plained in the Aprendix, it would not be
appropriate to carry out formal statistical
tesis 2tc. on the results of Figure 2. Nev-
eriheisss the lower merality in insiitu-
ticas. which was exgected from Table 3,
risisient across the risk spectrum.

se¥ms <o

Discussion

Our major finding was that the risk-ad-
jusied mertality mes of ceople with men-
tal rerardation were higher in the
community than in insiitutions, regardless
of thz leve! of risk. Because the siudy was
observational rather than experimental,
this rasult should be viewed tentatvely: It
is ccnceivabie that the difference was due
to the confounding effezc: of unobserved
variasias. This. however, may apoeir some-
what less lik2lv in view of our finding (not
deraiied here) that the addition of each
mcrality predictor to the model tilted the
comparisor in favor of insututions. For
example, the crude mortality races strongly
favered the community (Table 1), but
correl for a single mazior risk variable
larg=lv canceled this out (Table 3). The
findings, moreover, are consistent with
those of a corresponding study of chil-
dren with severe disabilities (Strauss et al.,
in press).

In this study we do not offer an
explanation for the findings. Possible
causes of increased moraality in commu-
nity settings czn only be inferred from
other sources in the field. However, a
significant body of literature exists. Health
care in the community is generally consid-
ered to be a problem for persons with
mental retardation. Shortcomings have
besn noted regarding Medicaid reimburse-
ment, the lack of trained practitioners, and
coordination of care (Crocker & Yankauer,
1987 Garrard, 1982; Kastner & Luckhardt,
19S0; Minihan, 1986; Miathan, Dean, &
Lyons, 1993; Ziring et al., 1988). Problems
noted in 1 survey of physicians in Maine
included poor quality of medical records
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and information: cognitive/verbal limita-
tions of these patieats, which hinder di-
agnosis and treatmeng difficulty for
physicians in communicating with mul-
tiple caregivers; maladaptive behavior of
patieats in office; and potexndial liability
issues (Minihan e? al., 1993). In two stud-
ies of previously institutionalized persons
residing in the community, rates of undi-
agnosed thyroid disease and undiagnosed
heart disease in persons with Down syn-
drome were elevated (Barnett, Friedman,
& Kastner, 1988; Friedman, Kastner, Pond,
& Q’Brien, 1989). In another such study
Knobbe, Carey, Rhodes, and Horner (1595)
found an 80% reduction in annual per-
client medical expenditure. Kastner,
Nathanson, and Friedman (1993) exam-
ined causes of 14 deachs in the commu-
aity; nearly half of the deaths were judged
preventable. Finally, persons with mental
retardation lacking access to health care
coordination services required longer and
more frequent hospitalizations than did a
comgarable group receiving coordinated
care (Criscione, Walsh, & Kastner, 1995;
Criscione, Kastner, Walsh, & Nathanson,
1993). Each of these weaknesses, either
alone or in combination, could contribute
to the findings of the present study.

[nstitutions overcome many of these
barriers because they offer a centralized
setting in which provider training, reim-
bursement, record-keeping, and quality
assurance functions are in place. How-
ever, many institutions suffer from profes-
sional isolation, poor marale, and
administrative and financial neglect on the
part of policy makers and advocates. To
an extent, the lack of support for institu-
tions has lead to an erosion in their ability
to provide high quality care.

What does this mean for persons
with mental retardation who currendy
reside in institutions? There is no cerain
answer. Results of the present study do
not allow us to conclude that either insti-
tutional care or community-based care is
superior. Each service system offers
strengths and weaknesses with poteatial
risks and benefits. The individual needs of

persons with mental retardation vary
gready, and for some individuals care in
one setting may be more desirable than in
the other. These risks and benefits can
only be understood in the contex: of an
individual person’s needs and their sub-
jective experience cof the care recsived.
The inability to fully quantify these risks
and benefits in an objective fashicn has
led to a high leve! of confusion and
afixiety among consumers, guardizas, and
families, which, in turn, has fueled the
vocal public debate over the future of
institutional care.

On the basis of our findings, we
have severa] recommendations. First, we
recommend a policy of selective deinstitu-
tionalization, as originally proposed in
1974 by the National Association of Super-
inteadents of Public Residential Facilities
for the Mentally Retarded and later adopted
in the 1975 Developmentally Disabled
Assistance and Bill of Rights Act (P.L. 94-
103) (Landesman & Butterfield, 1987).
These policies will likely support 3 con-
tinuing role for institutions in the treat-
ment of some people with mental
retardation. Second, we recommend that
consumers who consider relocation from
institutional settings to the communrity be
fully informed of the potential risks and
benefits of this choice. Given the limited
knowledge abour the likelihood of spe-
cific outcomes in either setting, we believe
that policy makers and advocates should
defer choices of residential care to con-
sumers and professionals. Third, the health
and other service ne=ds of institutional
residents could be evaluated and alterna-
tive placement decisions made dependent
on the availability of adequate access
within the community.

Finally, and most important, we en-
courage additional research to determine
whether the findings of this study are
consistent with experiences in states other
than California. If so, it will be important
to learn the causes of elevated mortality
rates in community settings in order to
improve outcomes. In the meantime, con-
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sumers should be allowed to weigh the
available evidence against their persenal
ne=ds, desires, and asptrations.
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APPENDIX

Statistical Issues and Procedural Protocol Related to the
Person-Years Analysis

Statistical M odcﬁng

AL first sight it may appear attractive (o treat the individuals in the study as a2 cohort and
model the survival time in terms of residence type and the covariates, perhaps with a
Cox regression (Collett, 1994). There were reasons not i0 adopt a cohort perspective,
however. One issue is that the Client Development Evaluation Reports did not contain
precise information on when the client was at risk. One should not “credit” a clieat for
surviving time periods during which he or she may have been out of the service system,
so that if death had occurred it would not have besn recorded. Second, many clients
entered the system after the beginning of the study period or were older than 40 in 1980.
In either case there are issues of left censoring, in additicn to the more customary right
censoring. There were even cases of clients who left the system for several years and
then returned. Finally, the focus in this study was entirely on prediction of risk rather
L4

Note. Some of the discussion in this Appendix concerns advanced wmpics in biostacistics.
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than of survival times, so that it was not esseatial to work with 2 cohort.
The approach taken here was the standard epidemiological one of analyzing
morality rates in terms of risk factors (Breslow % Day, 1987). Morulity rates were, as
is customary, taken to be the number of deaths divided by the number of person-years
at risk. One convenient approach to the analysis is through logistic regression on the
person-years. If the data had actually been derived from a cohort, this approach would
be 1 version of discrete survival analysis (Cox, 1972; Efron, 1988, Singer & Willett, 1991).
As noted in the Merhod. this procedure is not new (Cupples et al., 1988; Prentice
& Gloeckler, 1978). Although we were not working with a cohort, the analysis could
alternauvely huave bzea carri=d out with 1 Cox regression; the results are generally very
similar (Prenatice & Gloeckler. 1978). As noted by Cupples et 3l. (1988), the model is
based on threz assumptions that are important to check, as additional terms would be
nezded in the model if they were violated. In the context of this study the assumptions
are:
. The “buseline” hazard function does not depead on calendar year.
- The refation of the risk factors to the mortality does not depend on calendar year.
. A Markov assumption: only the current risk profile is needed to predict the
outcome.
Using additional variables that allow for departures from these assumptions (Cupples et
al., 1988; Kahn & Dawber, 1966), we found no suggestion of any such mode! violations.

LUTRY N

Details of Construction of the Person-Years Data

The ith person-year means the period betwesn ich and (i+1)th birthday. The ith person-
vear is included only if 1 number of conditions are met, such as that the year does not
begin in 1992 (reason: incomglete year, because the study period ended on 12/31/92).

The following are rules for deciding which Client Development Evaluation Report

should be chosen to represent the ith year:
1. If the person has exactly one Client Development Evaluation Report in ith year, this

report is used.
2. If none, the most recent previous Client Development Evaluation Report or the
earliest subsequent one is used-—whichever is closest in days (o the ith year.

3. If more than one, let their times be ordered as
ith birthday = ¢, <t <..<t <t = (i-1)h birthday or death date.

For j = 1,....k, let the jth SPAN s, =, -t, Rule: pick the j with the t?iggest span.
(Reason: it is the most representative) : ‘

The Theory and Construction of the Risk-Octiles

We were interested in comparing mortality rates for the various types of residence within
groups at different risk levels. It may be, for instance, that relative risks of living in an
institution compared to the community are different among individuals who are old and
infirm than among those who are young and healthy. For this purpose it was necessary
to stratify the person-years into groups that were homogeneous with respect to risk. A
familiar strategy for this is simply to stratify (cross—lassify) the person-years according
to the risk factors, such as age-group, mobility score, presence/absence of tube feeding,
etc. As is common in models with many predictors, however, the difficulty here is that
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the result will be too many strata containing too few data (Kleinbaum, Kupper, &
Morgenstern, 1982).

The procedure followed here was based on that of Miettinen (1976). (a) We
computed a logistic regression function that included all the variables, including those
for placement (se= Table 4). (b) For each person-year, we calculated 2 predicted
mortality probability by substitution into the logistic function, but with all placement
variables set to zero. This rank-ordered the person-years according to predicted
mortality risk, after adjustment for placement effects. (¢) We then partitioned the person-
years into eight homogeneous risk octiles. Cut-peints wers selected so that the expected
number of deaths in institutions, computed on the basis of the community care mortality
rates, were equal. (Mizttinen often preferred five risk groups in his applications. The
largs data set in the present study was sufficient to support a substantially targer number
of strata, however. We judged that in this case it would not be helpful to work with
more than eight straaa in our application. Also, by using groups with equal numbers of
deaths, we ensured that the stratum-specific standard errors wers approximately equal.)
(d) Finally, we plotted mcrtality rates for community care and institutions for each risk
octile. The rate for institutions was first directy standardized (Fleiss, 1981) with respect
to risk, using community care as standard population. (This corrects for bias arising from
the fact that even within an octile, the institution person-years tead to be associated with
slightly higher risk covariate patterns than do the community person-years.)

It would be tempung to take advancage of the stratification to test for mortality
differencus betwezn the placements, perhaps using the Mantel-Haensze! procedure
(Kieinbaum et al., 1982). It is known, however, that in the present context this is not
valid (Pike, Anderson, & Day, 1979). Even less appropriate would be to test the
differences separately for each risk group, as this would in addition result in great loss
of power. For this reason we followed accepted practice by confining our testing and
computation of confidence intervals to the logistic regression modeling (Tacle 4). See
also Breslow and Day (1980) on this point.
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SUMMARY

In previously published research we compared mortality rates cf
persons with developmental disabilities living in state
institutions and in community settings.! The population was persons
aged 40 or over who received services in California between 1580
and 1992. After adjusting for differences in age, mobility, and
other risk factors, we found that mortality was 72% higher in the
community than in the institutions. It was noted that the
difference may be in the quality of community medical services.

The present report is a brief account of more recent work on the
topic. The primary differences are (a) data are reported for the
10-year period 1985-1994, which is substantially more recent than
the study period used in Strauss and Kastner (1996); (b) we use
much simpler analytic methods that do not rely on statistical
modelling; and (c) in the new work we stratify the data into
clinically meaningful subgroups, based on the individuals’ level cf

skill.

Using the different methodology, we found that community care in
1985-92 wa§ associated with a 74% increase in mortality--a result
strikingly close to the earlier one. This is evidence that the
previous result was not an artifact of the statistical procedures.
For 1993-94, there was an 82% increase in mortality odds associated
with the community. This may be viewed as an independent
confirmation of our previous findings, since the 1993-94 data have
no overlap with the study period we used in Strauss and Kastner
(1996) . Further, the 1993-94 experience is relatively recent and is

much more representative of the current situation.

!Strauss, DJ and Kastner, TA (1996). “"Comparative mortality of
people with mental retardation in institutions and the community."
American Journal on Mental Retardation, 101, pp. 26-40.

2



Introduction
This report is intended as a brief and non-technical summary of our

recent extensions to the work of Strauss and Kastner (1996)--

hereafter, SX. The reader is referred to SK for full details on the

subjects, variables, etc., together with the statistical theory
used there. A full account of the present work will be shortly

submitted for peer review.

As in SK, the unit of analysis is the person-vear. Here we used a

simpler definition of person-year, one that yielded about 20% more
person-years. Again, person-years lived in the state institutions

were compared with those lived in small group homes and other

community settings. As in SX, variables takan into account were

acge, gender, self-care skills, and motor skills. Each of the two
skills were coded on a four-point scale: None, Poor, Fair, and
Good. See SK for details. The study period was taken to be the 10-
year period January 1985 to December 1994, which is substantially

more recent than tne 1980-92 period considered by SK.?

The report focusses on relative risk, as measured by the odds

ratio.’ We are concerned here with the relative risks of dying in

a given year in two groups. For example, an odds ratio of 1.0

?It should be noted, however, that our results for the later
period are very similar to those derived from the 1980-84 period.

’The odds ratio is the standard epidemiological measure of
comparative risk. See, for example, Kleinbaum, Kupper, and
Morgenstern (1982). Epidemioclogical Research. Belmont, CA:

Wadsworth.




indicates that the risks in two groups are equal; an odds ratio of

2.5 for group A relative to group B would indicate a 150% higher

risk in A than in B.

Results

Since SK had coﬁsidered data only up to 1992, we stratified the

data into two time periods as follows.

Period Number of 0dds Ratio® 95% confidence

Person-years (comnmunity to institutions) interval
1985-52 97,387 1.74 (1.49, 2.05)
1993-94 31,133 1.82 (1.34, 2.46)
1985-94 128,520 1.75 (1.52, 2.02)

The odds ratio for 1985-92, 1.74, represents a 74% increase in
mortality in the community, as compared to the institutions. This
is very close to the 72% increase obtained by SK. We emphasize that

the present result was based on a simple odds-ratio procedure which

involved no statistical modelling. SK, by contrast, employed a more

complex logistic regression model. Having carried out literally
dozens of analyses on this data, we have in fact found that

different models and procedures give virtually identical results.

‘Technical note. It was necessary to stratify by age, gender,
motor skills and self-care skills in these calculations. This was
effected with the use of the Mantel-Haenszel estimator (Kleinbaum
et al., p. 343). The related statistical tests and procedures
that were needed in this connection will not be discussed here.
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The odds ratio for the two years 1993-94, 1.82, represents an 82%

increase in mortality odds in the community.’® This comparison of
mortality in institutions and the community is basad on data with
no overlap at all to that of SK. As such, it represents independent
verification of their finding. Further, the time period 1993-94 is
reflects

closer to the present day than SK’s and thus better

current conditions.

Finally, we stratified the data into groups according to the
subject’s score on the most important mortality predictors--the
motor-skills and the self-care skills variables. Since each scale
has four levels, there are 16 possible categories. Table 1 shows

the odds ratios ccmputed separately within each group.

Consider, for example, the upper left cell, which corresponds to
subjects with no motor or self-care skills at all. Most of these
individuals have profound mental retardation, and some are in a
persistent vegetative state. The table shows an odds ratio of 2.46.
This means that the persons-with no motor or self-care skills and
, living in the community were about 2.5 times more likely to die in
a given year than similar people living in institutions. This is a

146% increase in odds on mortality.6 The range given in the table,

‘This is statistically significant at the 1% level.

®It is statistically significant at the 5% level, so that just
considering the data on persons with no motor and self-care skills
we could conclude that ' the observed difference was unlikely to be

an artifact of chance.



1.05 to 5.76, is a 95% confidence interval. The blanks in the table
indicate uncommon combinations where there was insufficient data to

warrant the computation of an cdds ratio.’ For example, there were

of course no individuals at all with goecd self-care skills but

lacking all motor skills. In all 10 cases where an odds ratio could

reasonably be computed the ccmmunity death rate was higher,

sometimes by a factor of 2.

Conclusion

Using a very different methodolecy from that ¢f SK and working with

a more recent time period, we obtained strikingly similar results

to those of the previous study.

7 specifically, we only worked with cells where there were at
least three deaths in each residential setting.
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Table 1. 0dds ratios for the community care relative to
institutions, controlling for motor and self-care skills; n=128,520

person-years.

Self-Care skill level

Motor nene poor fair good

none 2.46%"° ———-t ——— —_————
(1.05, 5.76)% —=-- —— —_——

poor 1.43 2.247 1.06 -——
(0.88, 2.32) (1.56, 3.22) (0.42, 2.64) -——

fair 1.64 2.047 1.59° ——-
(0.42, 6.36) (1.50, 2.77) (1.13,2.23) -———

good —_— 1.77° 1.717 1.24
-— (1.06, 2.94) (1.25, 2.35) (0.64,2.41)

T i ot ot it o S T W s Y T T — — — —— ———— — — —————————— ——— . — —— — - — ——— —— ——————

*0dds ratio, community relative to institutions, computed with
stratification by age and gender groups. Note: * --significantly
different from 1.0 at P < 0.05; ** =- P < 0.01.

’95% confidence interval for the odds ratio.

‘Odds ratios and confidence intervals are not computed unless
there are at least three deaths in both groups, as otherwise the
results are highly unstable.

Acknowledgements

The present work was supported in part by Grant Nos. HD21056 and
HD22953 from the National Institute of Child Health and Human
Development. Provision of data from the California Department of
Developmental Services and the California Bureau of Vital
Statistics (Department of Health Services) 1is gratefully

acknowledged. Authors also wish to thank Albert Baumeister and

Richard Eyman for helpful suggestions.

7



The Prediction of Mcriziity in Children with Severs Mental Retardzation:

Thne Efect of Placement

David Strauss, Ph.D. Richzrd K. Eyman, Ph.D.
Department of Statistics Schocl ¢f Educztion
University of California, Riversice University of Cealifcrnia, Riversice

Herbert J. Grossmen, M.D.

University of Michigan Medical Center

Correspondence and requests for reprints should te sent to David Strauss,
Department of Statistics, University of California, Riverside, CA 22521.

4,351 words in text
2 Figures
- 3 Tables

Keywords: Mental retardation, mortality, resicence type, lcgistic
regression

Running Head: MORTALITY IN CHILDREN WITH MENTAL RETARDATION



Predicticn of Morizlity

1

The Prediction of Mcrtelity in Children with Severs

Mentzal Retzrdetion: The Efect of Residential Placement



Prediction of Mortality

2

ABSTRACT

Objectives.

To assess the predictors of mertality in severely diszbled children with mentzl
retardation, and to compare risk adjusted mortality ratss for theose living in instituticns and

in the community.

Methods.

Statistical analysis cf a set of 24,469 person-yezrs, derived from a population of
all children with severe mental retardation and fragile medical condition who are registered
with the California Department of Developmental Services. Varizbles considered included

age, several measures of mobility, presence or absence of tube-feeding, level of

retardation, and certain adzptive skills.

Resuits.

Reduced mobility and the use of tubefeeding were associated with a large increase
in mortality risk. Own home residence and community care facilities have an estimated

25% higher risk-adjusted odds an mortality than institutions and health facilities.
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Conclusions.

Tne differential mertelity in the plecementis peints to a possiole efiect of quality of
care. One consequence of the current trend tcwerds deinstitutionzlization may te an

increzsed mortality rate in children with severe develogmental disability.
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INTRODUCTION

Numerous studies of people with mentai retardation have shown that immoaoility,
in combination with either feeding and toileting difficulties or severe cerebral palsy, is
assaciated with higher mortality."® Thcse in a persistent vegetative state, which includes
immoability, are subject to'an especielly hich mcriglity rate. Although all of these stucies
have icentified mobility and other risk factors as important in pregicting survival, no study
to date has attempted to ccmpare mcrizlity rates in different residential placements while
contralling for such factors simultaneously. In a previous study that controlled for

ambulation alone, similar mcrtelity rates in institutions versus the community had been

reported."

Our interest in comparztive mortality among different placements derives from
siudies that report problems with the delivery of medical care to people - with
developmental disabilities in community settings (primary own home and small group
homes).™® Faor example, difficulties noted in a survey of physicians in Maine included
poor quality of medical records, problems with communicating with multiple caregivers,
maladaptive behavior of patients in the office, and potential liability issues."” A New Jersey
study of the causes of 14 deaths in the community judged that nearly half the dezaths
were preventable.” Such studies raise the question of whether mortality rates in the

community are greater than in facilities such as state institutiorjs, which have the
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resaources to provide g higher level of medical care. This would have implicstions for the
current trends towards deinstitutionzlization, which have resulted in a 60% reducticn in

the numter of clients residing in large institutions in the United States since 1967.%

This paper adcresses three questions: 1) What are the most sensitive predictors
of meriality, from a large n.um'oer cf potential candicdzates based on previous research? 2)
Dces residential placement make a difierence in mortality after these risk factors are:
centrelled? 3) If there is such a differencs, is it the same for the most mediczlly disabled

individuals (at highest risk) comparsd to those with fewer disabilities?
METHODS AND MATERIALS

Data source.— The subjects were children with severe developmental disabilities
who have received services from the California Degartment of Deve)dpmental Services
(DDS) between January 1, 1980 and December 31, 1992. All were referred to one of the
21 regional centers contracted by the state to provide services to clients in their
gecographic area. The regidhal centers, which are privately owned corporations,

coordinate all services including the choice of residential placement.

The data source was the Client Development Evaluation Report (COER).* A CDER

is completed once per year, and additionally on moving to a new placement, for anyone
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receiving services frcm DDS. The CDER consists of a 1C0-itzm Diagnostic Eigment and
a 6€-item adaptive behavior Evalucticn Element, provicing cemograghic, hezlth, and
behavioréi data. Information is collecied by case workers or psychiatric technicians wha
have been trained in the use of the instrument. Evaluations are based on perscnal
observetions, supplemented where agpropriate with interviews with parents. Morizlity
informaticn was obtained from DDS scurces, supplemented by ennual computer tapes

issued by the California Bureau of Vitzl Statistics. <

The inter-rater reliability of thé CDER items employed has been investigaied
elsewhere,®¥ and in recent unpublished work. Reliability, as assessed by Cchen’s
kappe, exceeded .8 for the motor skills varizbles and .7 for &ll the varizbles used in the
analysis here, with the exception of interacticn with peers (x = .60). The concurrent
validity of the CDER adaptive skills items, relative to a shortened version of ths American
Association on Mental Retardation's Adaptive Behavior Sczle, has vbeen judged'
satisfactory, correlations between the factor scores ranging from .50 to .88.** In addition

DDS periodically evaluates the CDER information, since it is used to reimburse service

providers.

Sample.— As in Eyman et al.,"* we fccused on the severely disabled, medically
fragile younger clients. Mortality for this group is much higher than for the more

ambulatory robust children, and the patterns of causes of dezth are very different. In
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addition, this target group included virtually ail children with profound and severe mentzl

retardation known to regional centers throughout the stats. Hence there is no issue of

selection hias.

An operational cefinition of severely disatled and fragile for this study was based

on four veriables reported in the CDER:

@) Crawling or Standing: Cannot pull to a standing position.

(2) Ambulation: Does not walk.
Q) Eating: Does not feed self, must be fed completely.
4) Toileting: Not toilet trained or habit trained.

We shall refer to these collectively as Condition A. Of the more than 150,000 clients

known to DDS and represented by at least one CDER, some 11,000 were children with

one or more CDERs mesting Condition A.

- A distinctive feature of the study was that the unit of analysis was not an individual
person, but instead a person-year. A year was taken to be the interval between two
birthdays. To avoid bias, a given person-year was included in the sample only if it was
complete: roughly speaking, the conditions are that (1) it meets Condition A, (2) the age
is between 2 and 14 inclusive, and (3) there was evidence that the child was in the
system from the beginning of the year, and either died or was still in the system at the

end. More complete details are available from the first author. Such a procedure was
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necessary to excluce time intervels icr which the individual was nct known to be in the
system throughout. An examgle may clerify the procedure: suppose a child enters the
system &t ege 4 years 6 months and sigys in Condition A throughout until death at ace
7 years 4 maonths. Three persan-years wculd be- contriputed: the complete yezar betwesn
fitth and sixth birthcays, thq complete year between sixth and seventh birthdays, and the
year beginning &t the seventh birthcay. The incomglete year preceding the fifth birthday

. would not be included.

The precedure yielded a set of 24,463 person-yezrs, arising from 7,241 children;
not all of the 11,000 children who hed one or more CDER's mestiﬁg Condition A
contributed a complete person-yezr. Teble 1 classifies the subjects by age at first
contributed person-year, and by the number of years he or she contributed. The first
contributed person-year was at age 2 for about helf the children. The mgjority of the
children contributed three or fewer person-years, though a maximu.m‘ number of 12 .is‘

possible. There were in all 1,330 dezths in the 24,469 person-years, for an overall annual

mortality rate of 5.44%.

Description of Variables.— Table 2 gives percentage composition and mortality rates

for a number of variables reported in the CDER's. The first eight of these were ultimately

selected for use in our modeling.
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Rolling and Sitting. This is & nine-point sczle, ranging from "Does not lift head when
lying on stomach” to "Assumes and maintzins sitting position independently.”
Coders regert the hichest level of skill attained. As the teble shows, the group et
highest risk has a relative risk cf acout six (10.19/1.73), compared to the group
at lowest risk. The impcriance cf motility as a predictcr of mortality has been

documentad.'*"*

On the basis of the monzlity rates shown in Table 2 for the rolling-and-sitting

verigble, we chose to collapse it to a new variable MOBIL with four levels zs

follows:

MOBIL1 = first level of rolling-and-sitting (Cannot lift head)

MOBIL2 = second level (Lifts head when lying on stomach)

MOBIL3 = levels 3-5 (Lifts head and chest when lying on stomach, rolls from

side to side, or ralls frcm front to back)

MOBIL4 levels 6-8 (Rolls both back to front and front to back, or sits with at

most minimal support for at least 5 minutes).

Hand Use. We used a simple dichotomy of "No functional use of hand" versus

“Uses fingers independently.”
Crawling and Standing. According to Condition A, only two groups were included
in this study. These are "Does not creep, crawl, or scoat” and “Creeps, crawls or

scoots without the ability to stand.” The crawling variable is thus dichotomous.
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4. Tubefeeding. This is an irciczcr ¢f whether the subject was tubefed; the CDER
currently does not distinguish tetween nasogasiric or gastrostomy tubefescing,
but gastrostomy fesding is known tc acceunt for the great mejority of the instances
in this population. TutefssCing is zsscciated with 2 markedly higher mortzlity risk
(.48 to 4.21), with a cruce relative risk cf 2.25; it wes thus an imponiant mertzlity |
predictor, as previcusly ncisc by Eymen et &l.”?
5. Placement. Placements wers grouced into four categories: Own Home, Community
Care, Hezlth Facilities, end Institutions. Perent/reletive homes were counted as |
Own Home. Ccmmunity Cere incluced smail homes such as foster care as well as
larger board-and-care faciiities which serve seven cr more people. Health faciiities
provide intermediate hezlth care.‘ Institutions, now celled Developmental Centars
in California, are cperated by the stzte. Teble 2 shews that the crude mortality rate
for institutions (8.74%) was zlmost deuble that of the other placements. Skilled
nursing facilities were excluced from this study because of corﬁplexities involved
with time spent in the facility: children are referred to this placement during a
serious illness but return to their former placement when improvement is noted.

Nearly all the those who remain are chronically ill, with medical conditions that

preclude other placement.

In addition, we screened all the remaining veriables from the €8-item Evaluative

Element of the CDER for mortality prediction. The following three varizbles emerged as
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having some predictive value; all showed the expected rise in mortality rates with

increasing disability.

8. Interaction with Pears. Tnis fcur-point sczle was cichotomized according to

whether or not the child enters into sccid interacticns. Once egain the main
contrast in mortelity rates was tetween the lowest level ¢f the scale and the other
three. The rate for the former (6.88%) was mcre than double the rate for the lattsr.

7. Auditory Percepticn. This is a seven-point sczle that we ultimately dichotomized

according to whether the child zcpeared to distinguish veices from other sounds.
Agzin the relative moriality at the lower level was maore than double that at the

higher level.

8. Expressive_Lancuzge. This is a seven-pairt scale, dichotomized according to

whether the child expresses worcs. The reletive risk for this varigble also exceeded

2.

-Two other variables that were eventually excluded from the muiltivariate modelling

nevertheless deserve comment:

(@) Mental Retardation Level.” Categories are mild (IQ between 50-55 to 70-75),
moderate (35-40 to 50-55), severe (20-25 to 35-40) and prefound (less than 20-25).
California uses an additional category, suspected MR, for those whose level of

disability has not been established. It might be expected that the level of
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retardation would be an imgortant mortality predictor; as Table 2 suggests and

| some preliminary moceling confirmed, however, the varigble contributed rather little

when the others were taken into gccount.

(b)  Teble 2 shows the decline in frequencies (propertion of person-years) with Ace.
This is partly due to mortzlity, but mostly to the children whose condition improved
enough for them to graduate cut of Conditicn A. As Table 2 shows, the age-,
specific meniality rate is fairly constant: there was no hint here of the usuel decline
with age. This suggests that fcr those who remain in a fragile condition, survival

prospects do not improve aver time.

Statistical Anslysis. It may seem zt first sight that a cohort survival analysis, such
as a Cox regression,” should be employed here. In fact, however, a cohort perspective «
would be somewhat inappropriate for a number of reasons: (1) Our observations do not
yield- survival times in any natural way: subjects are observed only during a 1980-92
window (giving rise to left censoring as well as the usual right censoring), and may move
in and out of the "severely disabled" state (Conditicn A); (2) Sp;eciai rules were required
to determine when the subject is actuelly in the system, and thus at risk; (3) because the
study focussed on the effect of the predictor variables (mobility etc., plus residence) on

the hazard rate™ rather than on the durztion of survival times, an analysis of hazards was

sufficient.
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Instead, it was ccnvenient to mcdel the hezzrds directly in terms of the predicter
variables, using logistic regression.® Ncte that if we actually were working with a cchcrt
study, the lcgistic regression approach here wculd be a version of discrete survival
anzlysis.** The units of the analysis were the 24,462 person-years (reduced to 24,485
because four contzined missing values on one or mcre varigtles). This logistic mocelling
of perscn-year data is closely related to Poisson regression.” Note that, just as in
Poisson regression, no assumption is made regarding indegendence of the severek
person-yezars contributed by a single individual; technically, the individual's contributicn
to the likelihood function is the procuct over the gerson-years of the conditional survivel

probetilities, the conditicning events being that he is alive at the start of the year.

In general the baseline hazard function (i.., the martality probability corresponcing
to a reference covariate pattern as a function of age, or other "time" variable) depends on

both the subject’s age and the calendar yeear. In this instance, however, the hazard

analysis showed that:

(@) There were no discernable trends in the age-specific baseline hazard rates.

() When the age range (2-14) was p.'artitioned into age-groups there were no
significant differences between the age group-specific baseline hazard rates.

(c) There was no evidence of interactions (effect modification) between age-groups

and other major predictors.

(d) No substantial temporal dependencies (i.e., effects associated with the calendar
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year) were observed.
In view ¢f this, age and calendar werg sxcluded from the anelysis; this implies a

constant baseline hazard functicn.

All covariates usec_i in the models consicersd were binary. The rolling-and-sitting
varigble, which had been reduced to four categeries as cescriced abcve, was coded with
thres binary variebles MOBIL1, MOBIL2, and MOEBIL3; these ars ccntrasts of the firs?
thres catageries egainst the fourih. In’this wey cdds retios and related quantities are
ezsily cbtained (Hosmer DW, Lemeshcow S. 1S8¢;38-81). For residence, binary contrasts
for each of Community Care, hezlth facilities, and institutions were defined. Own home

was teken as the reference group beczuse it was the largest.

Mocel building and diagnostic anclyses were carried out using standard
procedures (Hosmer, DW, Lemeshow S. 1£83;82-175), includiné .stepwise logistic
regression and likelihood ratio testing for groups of twa-way and higher interactions. An
overall test of the model présented in Teble 3 showed no evidence .of lack of fit (Hosmer

and Lemeshow test,>® x* = 3.5, 8 df; P = .9).

In order to compare mortality ratss for the different placements within strata that
are homogeneous with respect to risk, we adapted the ‘multivariate confounder score”

procedure of Miettinen.® The logistic regression equation defined by Table 3, but with all
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placement variables set to zero, was used o generate a predicted probability of dezth for
ezch person-year. These probzbilities were estimates of risk, adjusted for placement
effects. They were then used to rank crcer zll the 24,465 person-years from highest to
lowest risk. Next, the perscn-yezars wers partitioned into eight homogeneous "risk octiles”,
the boundaries chosen in order to give equal exgected numbers of deaths in each. This
choice results in epproximately equal variances fer the octile-specific mortzlity rates.
Finally, we computed and plotted mcrizlity rates fcr (2) own home and community care;’
and (b) hezlth facilities and instituticns. The laksr rete weas directly standardized” to
acjust for the tendency within each cctile for institutions and heealth facilities to have

relatively mere person-years with higher risk. (The own home and community group wes

selected as the stancard population beczuse it wes the larger of the two.)
RESULTS

" The main results are condensed into Table 3, which summarizes a series of logistic
regression analyses. Thirteen binary variables were ultimately retained. These fall into
three groups: five binary variables for the main effects and interactions of rolling-and-

sitting and use of tubefeeding, five for other prediciors, and the last three for contrasts

between the residence types.

The joint relationship of tubefeeding and rolling-and-sitting to mortality is expressed

oo
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in Table 3 by five contrasts against a reference ¢roup. The reference group consists of
perscn-yeers for subjects at lowest risk, i.e., those not tutefed and with the highest level
of mokility (MOBI L4, i.n¢icv:ating at least full rolling atifity end including those with ability to
sit). The first variable (TF & MOBIL1) contrasts thcse wno ere tubefed and unzble to lift
their hezd when lying cn their stomach with the reference group. The cdds ratio of 4.02
indicates the former group to have about four times higher cdds cf dying in a given year
than the reference croup, other varizbles held constent. This odds ratios may be,
interpreted as being rcughly equal to the relative risk fer the two groups.® Those who
are tubefed but possess more mobility (TF & MOBIL2,3,4) had 2.84 times the mortzlity

odds of the reference group; this ratio was substzantizlly the same for subjects at all three

of the higher levels of the rolling-and-sitting scele.

For those not tﬁbéfed, the odds ratio was 2.76 for those who could not lift hegd
(Not TF & MOBIL1); this declined to 1.80 for those who could lift their heads but no more
(Not TF & MOBIL2), and to 1.4 for those at the next level (Not TF & MOBIL3). This last
group still had significantly higher risk than the reference group. The Hand Use varieble
was significant; those with no functional use of their hands had an estimated odds ratio
of 1.19 compared to those with some hand use. Tatle 3 shows that those who could not
creep, crawl, or scoot had zbout 40% higher mortality odds than those who could, again
underscoring the importance of mobility to survival. The three "adaptive" varizbles,

Interaction with Peers, Aucitory Perception, and Exgressive Language, also contributed
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apprecisbiy to the prediction; absence of any cf these skills is accompanied by an

increase in ¢dds on moriality of some 20-3C%.

The final three rows of the tatle refer to the placement verigbles, a mejor focus of
the study. The own home group was used as the reference. The Community Care
veriable ccntrests the montzlity of community care with thet cf own heme. Although the
ocds ratio (1.08) is in the direction of a higher merizlity rats than Own Home, it is nof
significantly cifferent from 1. Bath of the other two contrasts, those of health facilities and
institutions with own home, are in the direction of 2 reduced mcrtality risk. The odds ratios
for bcth of these placements compared to own hcme, .81, correspond to a 19% reduction
in mortality odds. Equivalently, own hcme is asscciated with 2 23% increase in mortality
cdds, relative to either heaith fécilities cr institutions. Thus the apperantly superior
mortality rate of own home ovér institutions observed in Tzble 2 is actually raversed when
the confounding variables are controlled. It may be noted that when own home and
community care are combined and the logistic analysis re-computed, the odds on

mortality for the combined group excesd those for institutions and health facilities by 25%.

Table 3 shows that the hezlth facilities-own home comparison is on the borderline
of statistical significance (odds ratio = .81; P = 5.6%), while the institution-own home
comparison results in the same odds ratio, with a P-value of 2.4%. For scme purposes

we have combined institutions and hezlth facilities since they both represent the higher .
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levels of medical care, have very similar mortality patterns, and are regresented by
relatively small semple sizes (see Tetle 2). The contrast of own home and the comtined
group is significant at the 1% level (all p-values quoted are two-tailed). Tnis result gees
beyond earlier stucies which have shown that the lower mortality in own home can ke
accounted for by caontrolling for certain predictor varigbles.*”" In the present stucy we zisa
compared mortelity in thé lower level of care placements (own home and community
- care) with the higher leve! of care placements (health facilities and institutions), coniralling
just for the two veriables rolling-and-sitting and tubefeeding. This resulted in a set of eight
2x2 placement-mortzlity tables, not shown here. Even when only these two variables were

controlled, heszlth facilities and instituticns showed slightly lower mortality (B =4.5%,

Cachran-Mantel-Haenszel test).

It was of interest to compare mertality rates by placement at different levels of risk.
As described above, we partitioned the person-years into eight risk-hohégeneous groups
or "risk octiles.” Figure 1 shows the breakdown of the person-years by residential type
within the octiles. For clarity, and for reasons discussed earlier, own home and
community care have been g'ro.uped. In this group the proportions in the octiles decline
steadily as the risk increases. As may have been expected, hezlth facilities tend to cater
to the higher risk groups, though not the very highest ones. These highest-risk

person-years are concentrated in the institutions, which explains the high (unadjusted)

mortality rate for institutions noted previously.
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Maortality rates are plotted ageinst octiles ¢f risk in Figure 2. For reasons notsd
above, hezlth facilities and institutions have been coamcined. Figure 2 shows, for ezch
octile, the mortality ratss for the own hcme and community group, and the health facility
and institution group. The patiern of 2 lower mertality rate fcr institutions and hezith

facilitiss zppears to be rather consistent across the risk octiles, with no suggestion of a

trend.

DISCUSSION

We have identified the functicnz!l disabilities that are most predictive of an
unfavorable prognosis in a large pogulation of severely diszbled and nonambulatory
children with mental retardation. All the diszbilities are a consequence of devastating
neurclogical deficits. The most important predictors are mokility and the use of a feeding
tube. The importance of tubefseding and mobility had been recognizéa previously," b.ut'
the multivariate analysis resulted in greater refinement of the mobility variables, together
with a quantitative assessment of predictive power. For example, Table 3 shows that
subjects unable to lift their heéds are subject to markedly greater risk than those with this
ability. The predictive value of the can/cannot lit head distinction is a new finding that

results in substantially improved discrimination.

We have seen that four distinct levels of roling-and-sitting are associated with
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importantly different morizlity ratss. Other predictors meking a contribution are harnd use
and the abilities to creep, crawl, cr sccot, speak intelligicle words, recegnize voicss, and

interact with peers. The predictive utiiity of these verigkles had also not previcusly teen

assessed.

The results of the stucy can te used in 2 number of ways. For & given incividuel
with a specific profile of mobility, hend use, tubsfeeding, end so on, the logistic regressiort
mccel presented in Tatle 3 provices an immediats estimate of the annual montality rate.
Teble 3 zlso identifies some mazjcr varizkies that should be consiceraed for stratification
(sutcivision) of the populetion of younger persons with mental retardation before one
undertzkes lifetable or survival anzlyses. A further use of the model is to identify
combinations of covariate values that ars similar with respect to their associated hezzard
levels; in this way one can identify a group of subjects who are at similar risk to a target
individual and then, for example, construct a life table far him or her. ?inél(y, the veriebles

identified, together with their odds-ratios, provide an informal guide to the survivel

prospects of a given individual.

The differential mortality rates among the various placements is noteworthy. Tre
odds on dying for those in their own home or in small group homes are estimated to be
25% higher than the odds for institutions and health fzcilities, other factors held constant.

We have seen that consideration of the crude mortality rates (Table 2), without contralling
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for any precicters, weuld incorrectly oeint to the cppesite conclusion. The issue accears

to be a case of spuricus asscciaticn resulting frem the excess of higher-risk patisnts in
instituticns and heelth faciiities.

The znalysis here is based cn an ctsarvaticnal study nct a contralled experiment,

and as such yields results that must be chea as tentative. A definitive judgment cn
whether institutions ars "safer” than cwn hemes would require a properly randomizec
experiment, and this weuld be ehiczlly infeasible. In the absence of such an exgeriment

it is cenceivetle that there ere confcunding factors, nct measured here, thet somencw
favor instituticns and hezlth facilities; centrolling for these might then change the result.
As pcinted out by a referse, cne wey this could hepren is through “overcentrolling”: if
community care resulted in betier cutcomes for mebility or other functioning than
institutional care, then controlling for such factors would introduce a bias against the
community placements. We are not aweare of any evidence of such plabement difierences,
however. Further, it seems likely that own home plecements, for example, vary

substantielly in quality and quantity of care. To identify the causes of the diﬁérences, and

to measure their relationship to morizlity, are impcrtant issues for future work.

On the other hand we have seen that as mcre variables in the study are statistically
controlled, the more the comparison favers the placements with higher level of care. Thus

Table 2 showed institutions and hezlth facilities to have the highest mortality rate when
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no veriables were controlled; when the two major predictors (tube fescing and mobility)
were ccntrelled, the comgarison siighitly feavored the institutions and heszlth facilities, being
in fact marginzlly significant; and these placements agpesred substantially better in the
fully controlled model of Table 3. We have zlso se2n that the institutions wers
disprcportionately represented in the highest risk groups. Varizbles such as mobility anc
tubefeeding serve as markers for health risk, and ¥ one could control for hezlth risk
precisely by including all relevant variables the comparison might be expected to tilt stiil

further towards the higher-care placements.

One explanztion for the difference is that the greater access to medical care, anc

especizlly emergency care, in these placements is being expressed in a reducad mortelity

rate. Further study on the causes of desths, based on examinzation of medical records,
would be helpful here. It would also be of interest to carry out similar studies in states

other than California.

Mortality is, of course, only one of a number of outcome measures relevant to the
current debate over deinstitutionalization. Other criteria include cost,* issues of family
cohesion, and the desirability of the least restrictive environment.” Nevertheless, the
results here raise the possibility that the trend towards deinstitutionalization is
accompanied by increased mortality in children with severe developmental disabilities, as

in recent years even highly debilitated children have been moved out into the community.
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Parents, guardians, end others concerned with placement decisions may wish to take this

into account.
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Table 1- 7,241 Children, classified by age at first contributed person-year
and by number of person-years contributed.
Age at first person-year Percent

2yrs 511

3yrs 10.8

4 yrs 7.2

5yrs 5.0

6 yrs 4.0

7 yrs 3.7

8 yrs 2.8

9 yrs 2.8 )
10 yrs ' 2.8

11 yrs 2.6

12 yrs 2.5

13 yrs 2.5

14 yrs 2.4

Number of person-years Percent of children contributing
Contributed that number of person-years

1yr 30.1

2yrs 20.4

3 yrs 13.5

4 yrs 9.1

Syrs 7.2

6 yrs 5.5

7 yrs 4.5

8 yrs 3.5

9 yrs 2.7

10 yrs 2.1

11 yrs 1.2

12 yrs 0.3
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Table 2-Percentages of client-years and monality rates
for some CDER variables (n=24,465)
Client Years Mortality
% %

ROLLING AND SITTING

Does nct lift head when lying on stomach 25.1 10.19

Liits head when lying on stomach 222 5.37

Lifts head and chest using arm support when 7.1 3.80

lying on stomach

Rclls from side to side 9.0 4.26

Rolls from front to back only 6.5 3.42

Rolls frem front to back and back to front 14.3 2.40

Maintains sitting position with minimal support for 8.4 2.62

at least five minutes '

Sits without support for at least five minutes 3.1 2.89

Assumes and maintains sitting position 3.3 1.73

independently
HAND USE

No functional use of hands 45.0 7.85

Has use of hands 55.0 3.45
CRAWLING

Does not Creep, Crawl or Scoot 83.3 6.87

Creep, Crawls, or Scoots 167 2.28
TUBE FED

No Feeding Tube 23.2 9.48
i Has Feeding Tube 76.8 4.21
RESIDENCE TYPE ‘

Own Home 56.5 4.78

Community Care 14.2 5.35

Health Facility 8.7 4.67

Institution 10.9 8.74
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Tatle 2: Continued
Client-Years Montality
% %

INTERACTION WITH PEZRS

Does not have interaction with peers ' 65.2 6.66

Has interaction with peers 34.8 3.15
AUDITORY PERCEPTION

Does nét react, demonstrates startle, or turns 48.9 7.20

head or eyes to sound source.

Responds ditferently to voices 51.2 3.68
EXPRESSIVE LANGUAGE

Does not have expressive language 36.8 8.12

Has expressive language 63.2 3.88
MENTAL RETARDATION

Mild 24 4.10

Moderate 52 3.63

Severe 21.3 4.00

Profound 48.7 6.31

Not/Suspected 22.1 5.77
AGE

2 yrs. 15.1 4.68

3 yrs. T 127 5.85

4 yrs. 10.8 ' 5.94

5 yrs. 9.1 5.85
) 6 yrs. 8.0 5.08

7yrs. : 73 4.62

8 yrs. 6.6 5.78

9 yrs. ' 6.1 4.57

10 yrs. 5.5 5.47

11 yrs. 5.1 5.51

12 yrs. 48 6.34

13 yrs. 4.4 6.28

4.1 5.46

14 yrs.
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TABLE 3-Logistic Regression Medel for Mortality Probability,
Based on 24,485 Client-Years.

Variable DOF Odds Ratio* 95% Confidence
Interval

Intercept 1 0.01"

TF & MOBIL1® 1 402" (3.12,5.19)
TF & MOBIL2,3,4¢ 1 2.647 (2.08,3.35)
Nc:TF & MOBIL1¢ 1 2.76" (2.17,3.51)
NotTF & MOBIL2* 1 1.80" (1.42,2.28)
NotTF & MOoBILY! ’ 1 1.40" (1.11,1.78)
Hand Use 1 1.19° (1.03.1.38)
Crawling 1 1.36° (1.07,1.71)
Interaction w/Peers 1 1.28” (1.10,1.50)
Auditory 1 121" (1.06,1.39)
Language 1 1.23" (1.08,1.40)
Community Care® 1 1.09™ (0.92,1.29)
Health Facility® 1 o.81™ {0.65,1.01)
Institution? . 1 0.81° (0.70,0.94)

‘p<.os; T p<on
ns = not significant.

* Odds Ratios refer to odds on dying in a given year for each designated variable relative to those children in the
reference category.

® Binary variable contrasting those tubefed and unable to litt head when lying an stomach (i.e. MOBIL1) with the
refarence group. The reference group consists of those not tubefed and at the highest of the four mobility levels,

MOBIL4 (i.e., with full roliing ability; see text for compiete definition),

¢ Contrasts those tubefed but with the ability to lift head when lying on stomach (i.e, MOBIL2, MOBIL3, or MC3IL4) with
the reference group.

¢ Contrasts thoss not tubefed and MOBIL1 with the reference group.

* Contrasts those not tubefed and MOBIL2 with the reference group.
' Contrasts those not tubefed and MOBIL3 with the reference group.

9 Contrasts with Own Home as reference group.
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Figure Captions

Figure 1: Compasition by residence type of eight ordered risk groups.

Figure 2: Mortality Rates by Placement.
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Dzwid Strauss, Ph.D.
Department of Stzistics, Rocm 2658
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Dear Dr. Strauvss:

I 2 writing regarding your manuscsipt, "Comparative Moriaiisy of People with
Deveicpmentai Disabiiizes in Instrutions and the Commurnucy," co-authored with Dr. Kzstzer, 2ad
subrmitied to the American Joumnal on Mantal Ratardezion. As you znd Dr. Kastner note, the
rasults of your znalvsis rzise poteartial policy impiicztions for our systam.

Inor r svsiem relazive to your findings, and in

der to davelcp a course of 2ction for our svsiem e
£ W r racommencziion o perfomm acdditional research, I hzve asked that an
indegendent consuitant repiiczte your study, and perform acditional anzlyses. To do so, I zm
regue be sent to this consuliant as foilows. Plezse provide the records for zil
105,098 person-wvezrs, and for 2ackh record, piezse provide the following feids, with the COER
heir original levels (Le., prior to collazsing):

rasenigec iain

. Motor Skiils
a. Ambulzzion
b. Roiling anc sizing
c. Crawiing and sitting
d. Ammuse
) e. Eznd use
5. Self care
a. Eatng
b. Toileiing
c. Bladder control
d. Bowe! conol
e. Drassing
. Mental Rerardation leve!
. Tube feading

. Placement

©W o

';Building Partnerships, Supporting Choices”



Dawid Strauss, Ph.D.
Page Two.

Please provide these data, prefzradly by December 26, 1995, via floppy disc in Lowus or

Ascll, to: .
Dr. Stan Taylor
School of Business
California State University, Sacramento
6000 J Stre=t _
Sacramento, California 95819-6083 -

(Or via electronic mail: SATAYLOR @ CSUS_EDU)

Trank you for your assistance in further analyzing these important data. Should you hzve
speciiic questions regzrding the data or format, fes! fr22 to call Dr. Taylor at (916) 278-5439.

Sncerzly,

A 7
PELCRES MURREY/Ph

Quality Assurancs and?Togram
Support Branch

cs: Stan Tayior, Ph.D.

bec: Greg Wagner, Ph.D.
Doug Van Meter
Jim Whicze
Earold Pitchford

N Eileen Cassidy
Delores Murrey/files
- Bonnie Banks :

"Building Partnerships, Supporting Choices”
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PIYERSOE CAZTTORNIA 022210220

DEPARTVENT OF STATISCS
FAX: (229) 737322

January 4 1S8¢e6.

Dea= Dr. MuzTey, ' ‘ )

Thank yecu for youx lettar, I have rassad it cn to Profsssor Riczard
Zyman, wbo is Diracisr cf the UC Riversicde Life Exgectancy Prcjeck
and Princizal Investigcaicr cn cux cuxTent NIX crant.

. - C e .
P-cizsscr cf Statisctics
- - - ~ - S - o mdn g iy - * L .
Fellcw ¢f the izericzn Stztisticzl 2Zsscciztich.
.
.
.
A Y



UNIVESSITY OF CALITORNIA, RIVERSIDE

ATTACEMENT

\ e it e =

uq é J 1298

1 e

A\
3] SANTAARSARA ¢ SANTA Z3iT

2EAKTLEY ¢ JAVIS ¢ IRVINE o LOSANSZLES « ANVERSIZE ¢ SAN DIESY + SAN FRANTIEID

Sciooi of Ziucaion
Aivessice, Caiifornia 32521

($29) 73782

FTAL 120917870942

Januzry 12, 1996
Dr. Delcres Murrey
Désar:::::t of Dc‘«'e.’opme_::zl Services :
1600 5ta Sze= )
Sacrzmento, CA 95814
Dezr Dr. Murey:

recsived your 1‘.52 :T = Dr David Stzuss. Tas peiicy of the UC Rivesside Life Zxpectancy
Project is, aad hzs ziweys desn, to -‘rcx'd opies of gutishad a-Scles when reguested and to
assist izierasted cormrespeacents in coizining anv pubiiczily avaizbie cat2 sources that our work

mzy be Sased upen Intde prasent ifstzace tha

-
exien

-
& ermeree

I was sieased to hear of yeur &
D

ew—.

WOrK witd you c.re::.’v on this. Plezse

Yours Siacsrely,

L0

Richard K. Eymz:
Profassor Emeritus
Principal Investizater, UC Riverside Life Expectzncy Project

PaD.

cz: Dr. David Stzauss

"‘”Cy zvaladie to you.

ding the resez=ch results obtained by our group. Our

¢a zct HCSIZ:.IE to contast us.

-

2



" sTaTzor CALIFCANIA-HEALTH AND WELFARE AGINCY PETS WILSON, Gev:

DEFARTMENT OF DEVELOPMENTAL SERVICES

1680 87H STAZZV

SACRAMENTC, CA g4
T4y §34-2054
(215) §5£-1853
January 29, 1996

L,u..‘vc ity cf Caitfor=ia
Riverside, California §2521-0138

—_ . s . - = .
Thanxk veu for cailing Greg Wegner, PRD, of my stz lzst rriczy. K eqjoved the
cozeormmity o ik Wi you regzding your stady, “Cemparzive Mormziiny el Pecgie with
Deve .'cr::r.:-.:a Disz=ifizes iz Instmuzicns 2nd s Communisy.,” AsIdiscussed nmy leztar to vou
¢Decamber 14, 1995, cur degzmiment sienst dc'f::'c; 2n zppropriate course of action for our
s¥seam Sased upon yeur Sndings. To o 5o, we zre recuasting yeur oniginal fzz, zs specifad it
Dezember lener o you, AZar my discussion Witk Dr. Zyman, znd s subseguent lecter to me
recent discussion with you, I appracizis your willingzess

Jamvary 12, 1696, 2nd Dr. Wzzner's recen

Ewman stzied that the policy of the Life Expectzacy 2rojecs, “Lis,

In 2is lezerto me, Dr. Evman stzzed thzn i
utiicly avaizble caiz

z=c ziweys has besn, .. t0 assist imterestad corespendenis in o5aining any o

scurzes that cur work may e based ugen” Ee Lh you zad Dr. Eymzn have indiczzed that in the

prasent czse, those dzzz (c.g.,' CDER) ars zvziizdie to us intemally. Although thar s trus, we
erwise, any oct:::'..l “quirks” that may heve eZectad

cur originaf data. Oth

1 ...:ss"*n Fem DDS to you would cznse diferances in the 222 set berwesn
: d these that we would 2czass intenzily, Also yeu have airezdy done initi
riaiiy darz, whick would otherwise preseat us with

maiching of UCT numbers, and aczuired men
addizional workisad ssues,

eczuse the avaiiztility of our consultanis is ey Iluu.sd, I am reguestng that these dzt2
iiz5ie by Fedruary 9, 1996. Dr. Eyman informed me that compezng demands and
surces would z...,a:::'e the provisicn cf fthe ¢zza untll 2fiar March, sc I would liks to

T rescurcs
ne of our 5125 w0 czre":Iv assist you, Plaase ez me kow which ar.y(s) Janvary 31 to

1996, weuld be best for you with regard to our sexcing a stz person 1o 2ssist you.

-

"Buiiding Partnerships, Supporting Choices™



Davic Strauss, Ph.D. : . )
Page Two . ‘ '

Azain thank vou for your help. We respect your research, aad zppreciaie the op or‘.:zi:f

to conduct adcitional znalyses of the data. :‘-_’so Dr. Wzgner as&ef Te to thank you for the

zddizional studies ca merziicy In persans with developmental disab

,o.

cc:

Siace: e’y

Qt__u:y Assurznce 2nd - Pregran
Sepport Eranch



TTACIMENT 5

ON FEBRUARY 2,1996, IN A TELEPHONE CALL WITH S TAFF, DR.
STRAUSS STATED THAT UC RIVERSIDE WAS NOT GOING TO SEND
THE DATA TO THE DEPARTMENT OF DEVELOPMENTAL SERVICES.

4/3/96dm Zﬂ//
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Becauss of your steacizst relfiiszls to cooperzte,
[ this lezter, I 2m also formelly requesdag this da:

interv f this laer,
Lncer the provisicos of the Pudiic Rezsrds Act (ses Govemzezt Code Secdors 5732
i ':'1"‘ IO C'__'/C Actzrnad Dlo‘lcc .._J.CL

-l o— T
6236 azd 6237). Tais reguires you {0 rasgend w Attzczed
our lezter to you cazed Decsmber 14, 1995, wiich descrites the specif

exe on our be2zif By virue o

fc Czz r2cuest C"

Sizesrely,

L’M«w j d,__,.x-//—’

DENNIS C. AMU ”\DSON

Directer
cz: Dr. RiczzS Evmaz
Rzvmend L. Orsacs, Chzaesiler -

"Building Partnerships, Supporing Choices

wzte, [ 2z asicng Univessity oficial
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TEz UNIVERSITY OF CALITORNIA
,@{’!f/l&/

QUNSZZ

[a)

Mictael Mcum=, Chief Csunsel
Decart=ent cf Develcrczmental Sarvices
2600 Nizmth Street

Sacra=ents, CA £Z814

Fa: Departzent ¢ Develcgzenizl Sarvicas Czlifcormiaz Zuxl
Fecords Act Faguest Tz Professer David Strzuss,
Universizy cf Czlifcrmiz. Ziverside
Dezx ¥T. Mouxt: -
I hzve mei with FPrfasssr.Davii SiTz tis Cepazizent cf
Stztistics 2% the University c¢f Czliferniz, Riversice, to discuss
ThZe Zaguest v the Dezartmmant cl Develcczentzl Sarvicaes foT the
Prcfesscr's datz tnderlyinc kis =mznescrizt, "Cozparaiive
Mcrizlity cf Fecple Wity Develcgzental Disa=ilities in
Izstituticns axnd the Cozmwmizy.ms .
.

Sc that we axas clezr, lei nme staia oy understznding cf yveour
ecertzent's rzcuest. As stzted in the Febr:uzTy 6, 1856 letier
ts Chancaller Criack foa Diresiczr Azundscn, I uncderstand that
veu seeX "czore dazta® underlying Przfasscr Strzuss! zanuscrist,
"io varify a2né snalvze bis Zfindings.™ It is cle=xriy datz ugen
which nis rasezzzh, culminating in the meznuscrizt, was fased.”

bl . -
—Althcuch the ccrr-espeoncenca betieen the Derariment and Professcr
Strauss dates tack, as far as I kuew, to mid-December 1963, T2e
Derzartmext's recuest was £izst put in the forzm cf 2 raguest uncer
the Califcrnia Pubklic Recsrds Act cn Fermruazv €, 1666, in Twa
letters frcm the Directer, cne t3 Chanceller’ Pzvamond L. Oriack,
and the cther ts Professcr Strauss, restended to by EZxacutive
Vice Chancellcr David E. Warren cn Fekbrua—y 15, 19%€, indliczting
that the zmaititer had been referse< ts my cffice. :

<Zn Director v so6 t
Professcr Strauss, he characterizes
enceavers, ™ and as "yeur cricinel cda

-

tter ¢
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Michzel Mcunit, Chief Czunsel

ics T2 enable ycuxr dezartzent to

shovlid ke sufficient
Ssor Strauss! w 4

[

sazliczte 2x

1l f-ee to c21l ze

' rred Takexmiva
University Csounsel

.-
-
w— doat
- . .
cz: AH. L. Crzzch .
D, J. Stzzuss
D. 2. War-an

%I a2m nct persuacded that the fact that it zight be “"very tize

ccnstming and exgensive to rezlicate the werk [Professor Sizauss

Las] already done" (letiar of Feb. 6, 1596, frcm Directcr
titutes sufficient

2zundscn to Professor StTauss) csnsoitu

' -
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The Honorzbdie Mike Taomzscn
Ciiifornia Stzza Senare

State Capitol Rocm 3056
Sacrarnenio, CA 93314

Dear Sexzator Thomzson:

_ . e e eem e ., .
- o sm imtmmama s T Tm e Ptz A TS einle oy rateie
fn2mx veu g 1o miervane with Uziverzity of Califormiz o=cials o recuire
S - L P B . e R mamSieremm b Deatacear Nagns K11 -
IECIOSUrT O vitEl gz use o SV2LY CCoIUCIsT OV FIOIZsEOr Lavic SCTuss, an

emoicyes of U.C. Rivesid

‘-..-L'
As you recuestaZ, [z ezcinsizg cooies ol comessongencs oz this issus dzong tzzk o
> . . g€ ¢2; P g
Dezzmber of 1993, Ferrsascas oniv imowh o Dr. Sczuss, ke has condnuousiy stonewalied ail
eZZeoris oy my Dezzrment o cotziz Ris oore d2i2 2nd sudy methedoiogy. Fipaily, in SusTzdon, ;
nZ2s tha Caiifor=iz Pukiic R2zords Aco

I ofZiciaily regusstad the informzdon ender tas
Astonishingiy, Tred Tzkemive Lezal Counsel 1o U.C., donied my racusst with s

foilowing ad=monishmezt:
- “Not oniy are these records protected
. my opinion that a reguest such 2s by Director Amundsorn’s must yield to the
compeiling nature of Professor Sttzuss’ and the University’s legitimate
lans® researca zod

- on s

by judicially recogrized privileges, it is

interesis in maineaining the integrity of 2czdemic
from uawarrznted eacrozciment”

preserving 2czdemic freadom

Obviously, we zs ver Tousied by this response, particuizriy sincs it comes fom
another agency of Sizrs Covermmezr . How czn academic feedorm te more irmporant t52n
£ se-sons with developmenai diszbiiites?

the public’s mght 10 kzow aSour morzlity rzizs of ;
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For your informaton, [ 27 also enclosing correspondaacs fom other scientiss

guesiicning D Stzuss’ research methodclogy. Pemiaps he's concemmed thar his £ndings

won't siand up to aczspable scieatic swndards.

-~-u

Thank vou agzin for your offer io help. Plesse let me kaow if you ae=d addidonal
informazton
Corcially,
PRSP P I T AR 87
- vt G AW DO
DENNIS G. AMUNDSON
Direzzor
Eaclosurss
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DEPARTMENT OF HIALTH & HUMAN SZRVICES

Public Health Servica

July 19, 1896

Ms. Beveriey R. Meyers

Depury Aorney General

Siate of Caiiformia
Department of Ius:fc:
50 Fremont Strest, Suite 500

San Francisco, Curorua 921035-2239

Dear Ms. Meyers:

. PO .
72220 O JLuOmnETcn reguest.

Plezse excuse my tardy respense ©© "o"' rrazad

ﬁ"'s're:cs) Dr. Richag 2

litemanis, progress raview i
preg ; :

M - a <. .- N 1 -
e :zrdad ?ec;.e IFvou would iike szrije

Dr. David Strzuss has besn nzmed the new P.I for this grant. This is redected on the curren
vexr, C8, which hzs not bean finded at the preses: dme. I wil k:ow more about whazher the 09
vear will te finded after our October Councii meess. You may wish to maks inquiry at that

-
PR [P
\ Lod vuu.:l > A

7 znd 08) iunded zanr vears: awards sumy
grant e..".‘z:!‘*d “Lif2
er vears, piease Jer me know.

12C1 me 2T your cenvenience.

IF] czn be of further assisiancs to you, piezse conizct

Sincersiy yours,

’

LT .,/_v:ﬂr !
bl o
7/

Carol M. Fiorance

!

£l Ll

——

waly

Freedem of Information Cocerdinztor
of Child Hezlth

Nz:icnzl Instizere

Mlad

-

ané Human Deveicp

Encloscre

mient

time.

hes

National Institutes of Nealtn
Bethesla, Maryland 20882
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to M=

Dr. F. De La Cruz, NICHH]
Dr. Richard Zy=ean, UCR

Dr. Ted Xasinher

Jcsepn Prestcon, CASEPCR
Dr. Steven Schroeder, ATMR
Rcnald saith, a2C

Pclly Spare, VOR

2

Dr. Deavid Warren, UGCR
Dan Western, C2o7

2 Takaniya, UC Counsal’s

. Dennis Azundson, fpage 2)
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Notes from Voice Mail from Dr. Strauss:

David Strauss called Saturday, October 13, 1996 to relay his terms for the proposed statistics lab
site visit. Before the wisits takes place, Dr. Strauss asked that:

[N)

(73]

Since the visit is a “public interest service,” neither he nor the visiting expert be paid.
Dept must agree that the report by the visiting expert be “immediately available” to UCR.

For the sake of “closure” Dr. Strauss is reguesting “written assurance” that the Dept will
“stand by" the findings of the expert visitor.

Lastly, Dr.-Strauss, reflecting the thinking of his “group”, suggesied that because the
Strauss and Kastner arzicle was resviewed by 10 unpaid, independent, and neutral pesr

reviewers, representing three separate journals, wno all agresd on the methodological

soundness of the study, thers really is no “reasonable issue™ 10 debate. Can’t we 20

forward?
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Davic Sczuss, PED.

Degarmmezt of Stz=Zstcs, Rocm 2638
Uriversity of Califom=iz
Riverside, CA 92521-0128

"Dear Dr. Szauss:
Taznk vou for wous lemerof Qe;t:::.c : 3, 1896, resceonding to our recuest for vou:
. ia “Cor=z—ztve Mor ,._.. D'CCI“ A1h

- i
.

oo~ ,.. she e

v._-&.__v»

mgiz=! Cziz Sles azd ...7c:.":c"< wead iz the 2
Mezmi Retzrdadorn iz Inefmedons 2=d the Community.” We are in recsipe o:"_:: magmadc 2z
e formofa SAS dzz Sie Asvouare awzre, We canact fead, use, or veriiy the coprezis of
Rzve Be=n

ofa SAS czz Zie
2z eighi-—iilimerer tzze is lrcompatinie With cur ecuipment
the coztezis of e ::'. therefore, the imformzzon comiained on tha wzpe Bas not
Siousio ::'.—':';.z"_g the Zadings iz vour arficie. Weze proc-<<'ﬂz the mecesszry
ou for reformamtng e eight-miilimmarar tzpe [nro 2 compatidle

.

.
elmourse ¥
et

zcsess with o ecuizmest
e

A Ter we have received 2 usezdie form of the daotz, .Je-a.-::c t sial ez e quziife
s:z:'s:-'c:'a. of the Degz—m=xt’s ctoice Wil be in touch with vou o decide 2 convenient dme to
f Czliforziz, Rivessids (UCR) computer cemeern. The purpese of that visit is
iczl srocedizes used in vour study so that zn indepesdeat review c2n bc
Trzok vou for agrs=ing w0 stzrs the czlculadors vsed in the zbove ardcle. A s
z2c7 with vou to amzzge for the trznsfer of the datz and esizblishment of 2

0 undersiznd the stzdsdcs
&

comziered.

visit 1o UCR to review your procsdurss.
L zs, piease coztzer Delores Mumrey, PR.D. ar (916 §34-36¢5.

—

l‘l ‘
<‘

']
E.
el
|

QLU

1‘4

i S (enr

DENNIS G. AMUNDSON

irscor

"Building Partnerships, Supporting Choices”



LIFDRENIACEZALTH AND WELSARE AGINCY

OF DEVELOPMENTAL SERVICES

Novembar 22, 1994

David Stzuss, PaD.

Dezarzaext of Stzosdes, Rocm 2628
University of California

Riverside, CA 82521-0138

Dear Dr. Stzuss:

The Decarcmez: of Deveicomentai Services (Decarmant) resaived e compuier =tes
mzveile, 2D, cocnmin CDER dz= vsed [z &ie 2zziysis

wiick, Lé::r:I.i:.g t0 your assiszng Rofers Skzvel

Zor your ardcis “Cormzarzdve \fc"--;'v of Peagie Witk Mezzi Re=rdzden o Insdndons a=d the
Cormrmunity.” Txs invoics for $575 was recsived on Ceisber 25, 1996, 2d szvment was zailed
co Novezper 18, 1996.

It is geacly 2 year sizes we Segzn gur zma=otio coilzSorzre with vou o uncdersizod the
sTeciZc demils of deaths re; c..::I in vous zrZels, Iwouwdd liks w0 ser the record sczight rezzrding
1ze Degarmment’s view of your resezwi AltScugh we zme Susogisd by youT mesismacs 0 skams
izformzdon with us :::'P‘"'g the dearhs reoerted o yo g —:-':3:, we iz no way quasder e

iocs, both

ztegmizy of vour researci o c=dezdais. <--"c_!v we 2= serpiexed Dy your assertiors,

"""LIC V and ""V :'V W our STZ.:. that vouzz 'r'v'L'.lE‘-' 0 cacT

zms coooually “'»v mrad,

erzte while a7 the seme B the

D) p— -? - -
Lesarnents eZCrs o inddare colizserzden

the Dezzr—mear’s reguest for assisizzes in

In your iezter of Seprexter §, 1896, rezarding &
tndersianding the caicuiadons r::c:t::'. iz the above arzicle, }"'u indicaras 2 wiilingmess "0
coaduct a=d dispiay any anaiysis™ thar interesad the Dezar—mezt [n 2 lez=er dzmed Octoter 16,
1996, the Dezarment aszzpied vox:: nviz=zen 2=€ 2g ....: to visit vou s=dscs laboretery.
Przoarzdops included fnding 2 swizdie consulz=ar, eszbiisiing 2 fimding mecZanism, aod
rrepatizg quesdons for discussion. .

Whez [ lezrned thar vou e=ended yeur nvizzZon to include several prareguisite copdiders,

and =y S=T, wers cz:I::'. As [ undemstz=¢ those condidors, vou insist that asithar you nor the
”

[

Decarment’s epidemioiogicai consultant be said, thar you fave “Immediate aczess™ to the
ansuizant’s £ndings and that vou Se givem in adva_..., a “wrizez 2ssurzoce” thar the Degarmmez:

s=acty” the c:r:s"""u: s findings regar<ing the culcuizdons wsed in your study. These

70t congruous with the Dezarmext’s purpese 2nd interest in visitng the

orareguisites ars
dcs faborziory. Feor ore thing, it is uarsaiistic to expest

© U=iverssicy of California, Riversids s=2s
thar szroment for o=, Demzxnding “wrimen

Y

n expert epidemioiogist weuld work for the Degaromnen
ent rezarding it acdens in this mamer fosters ar armesphers of
v-ﬂ demznd in the contexs of crofessional coliaberzdon. I regezt that

assurznes” from the Degar

cisTust and is a highly un

"Building Partnerships. Supporiing Cheices”

BA——
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wic

the sole surpose of our visit is % undersiznd the real impiicadons of your study and to discaver
tzngibie stezs the Desarmment couid tzke, if indiczred, to reducs consumer rsk

The Dezarment is corwzinied 0 finding ways to improve the quality of life for its
consumers. In that rezard, we z¢ intzrzsted in exzmining the specific circumsizncss aof the
consumess’ c::::., resored in vour ardeie. Afler vou rezacred your invitadon for a visit to UCR,
Dezarmmears==, on Oczober 3 . 1895, asked you if you wouid shars t.':: UCI aumbers for eac

dzc=ased consurmer in your sy, Tasy hzve suSseguenty informed me that you deciines to
upoly the Dezarmment with 2 2 list of 2 UCI auress. Your refisal to sugply the UCH gumbess is

pa...cox.c..l beczuse of your rseenit cSimme
cac cc::::vc.v with the Dc;z—:

e Degarmmecnt’s efort to icens
wouid sigzal 2 genvine
Tae cha:'—ﬂc:: is eager to movs

serzle.

t=ely

If vou 2zve zny gquasdozs, pisssz ¢co

zat o one of our s that you wanted to work

@S @ -

2nTfy the specific canse(s) and elrcumistancss

ilinces

3 e

-dbd

Arsyouinterssted in c*ﬂ"’c _:l.g
ﬂ an

Y I=sgonse o our =z =cu usst or icformzton.

=r: Delorss Micrey, PELD., ar (816) 634-36¢:.

Sipezrely,

DENNIS C. AMUNDSON
Dirszzor

s peryca]

2=z Your wiiiingness to shzrs the UCT sumbers, which ars crucial
< of consuraer deathe,
o) v.or'< cooperzrively with the Dezaraneat og this prodiem.
=i ind -'”::mmo where and how suspestad risk fzcstors
& the Degarmenr? [fso, [ would aprreciziz 2
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