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COSTFUNCTIONANALYSISOF MINNESOTAINTERMEDIATE
CARE FACILITIESFOR MENTALLYRETARDED(ICF-MR)PER DIEMS

I.

II.

INTRODUCTION
The directionand magnitudeof reinstitutionalizationmay be determinedin
the futureby costarguments- at boththe nationaland statelevels. The
recentWelschv. NootConsentDecree(1980)makes it especiallyimperative
thatpolicymakersidentifyand examinethemany factorswhichaffectthe
costof conrnunityresidentialcare in Minnesota. Futureresearchwill
examinethe totalsystemcostsfor statehospitalsand comnunityprograms,
projectedcostsfor alternativetypesof livingarrangements,and the effi-
cacyof existingfundingmechanisms.

The primarypurposeof the presentstudyis to identifythe criticalfactors
(separatelyand in combination)whichproducevariationsin per diem costs
in IntermediateCare Facilitiesfor MentallyRetarded(ICF-MR).The popu-
lationframeincludedall ICF-MRSin Minnesota(N = 185)for whichreliable
datawere available. (Themost recentdata.availablefrom the Department
of PublicWelfareand the Departmentof Healthwere for late1979;the
readeris cautionedaboutusinginformationfrom thisreportfor otherpur-
poses. A cost functionanalysisusing1980data is forthcoming.)

Datafor this studywere compiledfrom severalsources. The primarysources
include:

● facilitycharacteristics,per diemsand staffingpatternsfrom Rule 52
Cost Reportsand computerlistingson file in the AuditDivisionof
the Departmentof PublicWelfare;

“yearsof operationand clientpopulation(adultor children)from ICF-MR
filesin the LicensingDivision/DPW;

. residentcharacteristics,functioninglevelsand the typeof facility
license(ClassA or ClassB) fromQualityAssuranceand Reviewprogram
reports,MinnesotaDepartmentof Health.

METHODOLOGY
The statisticalmethodologyemployedin this studyis a replicationof the
costfunctionanalysiscomponentof a nationalstudyon the costsof resi-
dentialcare (Wieckand Bruininks,1980). That reportcontainsa thorough
reviewof literatureof previouscoststudiesand a discussionof the “the-
ory”whichunderliesthis study’streatmentof cost-relatedvariables.
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This study,likeall statisticalanalysis,is not definitive.Statistical
techniquescannot“prove”cause-effectrelationships.Theycan, however,
helppolicy-makersto estimate/predictcause-effectrelationshipswith
greaterreliability;henceto make betterdecisionsaboutallocatingscarce
resources.The presentstudyattemptsto identifyseveralfactorsand their
probableimpactupon ICF-MRper diem rates. One importantcaveat: data
derivedfromDPW filesmay representthe reimbursementstructureratherthan
“true”cost. That is, not all “costs”of operationare necessarilyreimburs-
able;not all costsare quantifiablein termsof dollars,althoughtheyare
costsof operationnonetheless.

III. ANALYSISOF VARIANCE
The firstobjectiveof thisstudyis to testhypothesesaboutthe relation-
shipof selectedlocational,organizational, and residentcharacteristicvar-
iableswith cost. Thesehypotheses,and results,are sunrnarizedas follows:

LocationalFactors
1. Ho : Thereare no differencesin the per diem ratesfor community

residentialservicesbetweenMinnesota’seleveneconomic
developmentregions.1

ng to the resultsof a one-wayanalysisof variancetest,therewere
cantdifferences(p< .01)2in the per diem ratesof the ICF-MRSloca-
the variouseconomicdevelopmentregions. The ICF-MRSlocatedin the -

Accord
signif.
ted in
Minneapolis-SaintPaulmetropolitanarea (Region11)were operatingduring “
1979at the highestmean rate ($44.11),whilethe ICF-MRSin Regions6 and 1
were operatingat the lowestmean rate ($31.50and $31.84respectively).
The mean per diemratefor ICF-MRSlocatedin the metropolitanregionwas
significantlydifferent(p< .01)fromthe mean per diemsof all otherreg-
ions. The analysisof varianceand tableof meansand standarddeviations
appearin Tables1 and 2 respectively.3

IThereare actually13 economicdevelopmentregionswithinthe state. For the
purposesof thisstudy,Regions6E and 6W were combinedand treatedas a single
economicdevelopmentregion(Region6); likewisefor Regions7E and 7W (Region
7). See the Appendixfor a map of the State’seconomicdevelopmentregions.
2The F-testis a statisticalmeasureof the degreeof variationamongStatisti-
cal groups. The largerthe F-score,the smallerthe probabilitythatvariation
amongthe groupsis statisticallyequal. A “significant”F-scoreindicatesthat I
thereis a largeprobability(usually95 percentor more)thata quantifiable
statisticaldifferenceexistsamonggroups.
3The “Mean”(z) is a co~on measureof the centraltendencyof severalvariables.
It is oftenreferredto as the “average.”
Variance(u2) is a measureof the dispersionof the dataaboutthemean; it is
a way of measuringhow the individualper diems“cluster”aroundthemean value.
The variancewill be smallwherethe per diemsare very similar. The primary
goalof thisreportis to identifyand “explain”variationsin per diem rates,
i.e.,identifythosefactorswhichare likelyto “cause”differencesin per
diem rates.
StandardDeviation(u/SD) is anothermeasureof variance. It is a more obvious
and intuitivemeasureof variationthan is Variancebecauseit is baseduponthe
sameunitsas the originalvariable(inthiscase,dollars).
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Table1

Summaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby Region

Sourceof Variation df S MS FL

BetweenGroups 10 3978.56 397.86 3.78**

WithinGroups 174 18323.76 105.31

Total 184 22302.32

**p<.01

Table2

Mean Per Diemsof ICF-MRSby Region

Region Mean SD N

Region1

Region2
Region3 (Duluth)
Region4 (Moorhead)

Region5
Region6
Region7 (St.Cloud)
Region8

Region9 (Mankato)
Region10 (Rochester)
Region11 (Mpls.-St. Paul)

31.84

32.90
35.20
35.97
35.03
31.50
32.76
40.18
37.77
38.39
44.11

8.51

3.52
6.64
10.62

●19
10.55
7.55
11.53
7.28
9.26
12.05

7

4
24
18
2
7
14
8
8
18
75
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A secondone-wayanalysisof variancewas run betweenthosefacilitiesloca-
ted in the Minneapolis-SaintPaulregion(whichcontainedapproximatelyone-
halfof the State’spopulationand 42 percentof all ICF-MRSin 1979)and
all facilitieslocatedoutsideof the sevencountymetropolitanarea. There
was a significantdifference(p < .01)betweenmetropoli~anper diems
(%= $44.11)and OUt-State,non-metropolitanper diems (x = $35,56).

The data containedin thisstudyhavenot beenadjustedin advancefor cost-
of-livingdifferenceswhichmay existamongthe regions. Adjustmentindices
are publishedfor nationalcensusregionsfor a hypotheticalfamilyof four
in an urbanarea,but are rarelypublishedfor measuringwithin-statevari-
ation. The readeris advisedthatdifferencesin ICF-MRper diems,although
statisticallysignificant,may indeedbe indicativeof cost-of-livingdiffer-
encesratherthan “real”costdifferences.

OrganizationalFactors
Eightorganizationalfactorshavebeensuggestedin previousstudies(Wieck
& Bruininks,1980)as affectingcostdifferences:(1) size,(2)ownership
of facility,(3)membershipin a systemor chainof residentialfacilities
underone generalownership,(4)occupancyrate,(5)numberof staff,(6)
staff-residentratio,(7)yearsof operation,and (8)the typeof license
(ClassA or ClassB). Estimatesof staffturnoverwere not availablefor
thisanalysis.

2. H02: Thereis no relationshipbetweenper diem ratesof residential
servicesand facilitysize (sizeis definedin termsof number
of residents).

Facilitieswere groupedintofive sizecategories: (1)six or fewerresi-
dents,(2) sevento 12 residents,(3) 13 to 16 residents,(4) 17 to 32 resi-
dents,and (5)33 or more residents.Therewere significantdifferences
(p< .05)in the per diemratesof conmwnityresidentialfacilitiesaccord-
ing to thesesizecategories.The highestper diemswere associatedwith the
largerfacilities($42.13/33or more residents)and the smallestfacilities
($41.08/sixor fewerresidents).The lowestper diem ($35.55)was reported
by facilitiesthathad sevento 12 residents.The specificcomparisonsthat
producedsignificantdifferences(p< .01)were facilitiesin group2 with
groups1, 4 and 5; and group3 with groups1, 4 and 5. All othercomparisons
were not significant.

-

The analysisof varianceand tableof meansand standarddeviationappearin
Tables3 and 4 respectively.
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Table3

Sumnaryof Analysisof Varianceof Minnesota
ICF-MRPer Diemsby Size Categories

Sourceof Variation df Ss MS F

BetweenGroups 4 1299.90 324.97 2.78*

WithinGroups 180 21002.42 116.68

Total 184 22302.32

*p <.05

Table4

Mean Per Diemsof MinnesotaICF-MRS
by Size Categories

SizeCategories Mean SD N

Group1: 6 residentsor fewer 41.08 6.89 64

Group2: 7 - 12 residents 35.55 8.63 49

Group3: 13 - 16 residents 36.66 11.95 27

Group4: 17 - 32 residents 39.77 14.64 16

Group5: 33 or more residents 42.13 16.37 29
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An inverserelationshipbetweensizeand per diem (cost)is commonlyassumed,
that is, as size increasesper diemdecreases. Traditionaleconomictheory
suggests,however,thatthereis a U-shapedrelationshipbetweenaveragecost
and size,with verysmallor very largefacilitiesincurringhigheraverage
costs. Economyof scalemay be more easilyachievedwithinmid-sizefacili-
ties;theseeconomiesmay be reflectedin loweraveragecosts.

Wieckand Bruininks’nationalstudy(1980)indicatedthattherewas a posi-
tive relationshipbetweensizeand per diem: as the sizeof facilities
increases,per diemsincrease.This relationshipmay be attributedto the
increasedamountof servicestypicallyprovidedby largerfacilities.The
resultsof thisstudysuggestthatthe effectsof economyof scalecan be
greatlyaffectedby suchfactorsas residentcharacteristics,staff-resident
ratio,etc. In orderto makemeaningfulstatementsaboutsizeand per diems,
the issuemust be studiedlongitudinally.

3. H03: Thereis no relationshipbetweenper diem ratesof residential
servicesand ownershipof facility.

Table5 presentsa summaryof the analysisof variance(seeTable6 for
meansand standarddeviations)for typeof legalownershipwith per diemas
the dependentvariable. Theseresultsindicatethat,unlikenursinghomes
and communityresidentialfacilitiesin severalnationalstudies,the pro-
prietaryfacilitiesin Minnesotaare operatingat higherper diems($40.22)
thannon-profitfacilities($38.05);the differenceis not statistically
significant,however.

Table5

Sutmnaryof Analysisof Varianceof Minnesota
ICF-MRSby Profit/NonprofitOwnership

Sourceof Variation df Ss MS F

BetweenGroups 1 216.65 216.65 1.80

WithinGroups 183 22085.66 120.69

Total 184 22302.32
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Table6

Mean Per Diemsof MinnesotaICF-MRSby
Profit/NonprofitOwnership

Type Mean SD N

Proprietary $40.22 12.03 83

Non-profit $38.05 10.06 102

In follow-upto thisanalysis,a one-wayanalysisof variancewas run compar-
ing facilitiesthatare “familyownedand operated”with thosethatare not.
Wieckand Bruininks(1980)reportedthaton a nationallevel“family-owned
and operatedfacilitiesoperat[ed]at a much lowerratethannon-profitfac-
ilities...andproprietaryfacilities”(p. 136). A similarresultoccurred
in thisstudy,with significantdifferences(p <.01) occurringbetweenfam-
ilyownedand operatedfacilities($34.22)and thosethatwere not ($41.00).
Tables7 and 8 presentthe sumnaryof the analysisof variancetestand the
tableof meansand standarddeviations.

Table7

Surrunaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby FamilyOwnership

Sourceof Variation df Ss MS F

BetweenGroups 1 1756.65 1756.65 15.65**

WithinGroups 183 20545.67 112.27

Total 184 22302.32

**p<.ol
Table8

Mean Per Diemsof MinnesotaICF-MRS
by FamilyOwnership

Type Mean SD N

FamilyOwnedand Operated 34.22 8.15 54

Non-FamilyOwnedand Operated 41.00 11.44 131
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4. H04: Thereis no relationshipbetweenper diem ratesof residential
servicesand membershipin a system. (A systemis a groupof
residentialfacilitiesownedand operatedby one parent
organization.)

Significantdifferences(p< .05)were foundbetweencomnunityresidential
facilitiesthatweremembersof systemsand thosethatwere not. The aver-
age per diemof systemICF-MRSwas $40.52;and $36.87for thosethatwere
not affiliatedwitha system. Tables9 and 10 presentthe analysisof var-
ianceand tableof meansand standarddeviationsrespectively.

Theseresultscorroboratethe findingof Wieckand Bruininks’nationalstudy
(1980). Furtherexaminationof this issueappearsnecessarybeforemeaning-
ful conclusionscan be drawn.

Table9

Sumnaryof Analysisof Varianceof MinnesotaICF-MR
Per Diem by SystemMembership

Source of Variation df Ss MS F

BetweenGroups 1 598.40 598.40 5.045* n

WithinGroups 183 21703.92 118.60

Total” 184 22302.32

*p <.05

Table10

Mean Per Diem of ICF-MRSby SystemMembership

Type Mean SD N

Memberof System $40.52 9.14 109

Non-memberof System $36.87 13.00 76
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5. H05: Thereis no relationshipbetweenper diem ratesof residential
servicesand occupancyrate.

Occupancyratewas definedas the numberof residentsdividedby the licensed
bed capacity. Occupancyrangedfrom lessthan80 percentto 100 percent.
The rateswere categorizedas follows: (1)80 percentor less,(2)81 to
90 percent,(3)91 to 95 percent,and (4)96 to 100 percent.

Previousstudieshavesuggestedthat substantialvariationin occupancy
rateshas had importantconsequencesfor cost,primarilybecauseper diem
is calculatedon the numberof residents(Peat,MarWick,Mitchell,& Co.,
1976;Piasecki,Pittinger,& Rutman,1977). ICF-MRSin Minnesotatypically
operateat or near licensedcapacity. During1979,nearly84 percentof the
facilities(N = 155)were operatingat more than95 percentof their
licensedcapacity.

No significantdifferenceswere foundin comparingmeansof facilities
groupedby occupancyrates,althoughfacilitieswith occupancyratesof 81
to 90 percenthad the highestper diem ($43.56).Tables11 and 12 present
the analysisof varianceand tableof meansand standarddeviations,
respectively.

Table11

Sununaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby OccupancyRate

Sourceof Variation df Ss MS F

BetweenGroups 3 424.70 141.57 1.117

WithinGroups 181 21877.62 120.87

Total 184 22302.32

Table12

Mean Per Diemsof ICF-MRSby OccupancyRate

OccupancyRate Mean SD N

Group1: g80% $34.73 1.38 4

Group2: 81 - 90% $43.56 16.73 11

Group3: 91 - 95% $36.15 11.59 15

Group4: 96 - 100% $39.09 10.57 155



PolicyAnalysisPaper#4
September30, 1981
Page10

6. HOG: Thereis no relationshipbetweenper diem ratesof residential
servicesand numberof staff.

A Pearsoncorrelationcoefficientwas calculatedbetweenthe numberof full-
timeequivalent(FTE)directcare staffand per diem rates. The numberof
directcarestaffwas positivelycorrelated(r = .39)at a significantlevel
(p < .01).

7. H07: Thereis no relationshipbetweenper diem ratesof residential
servicesand staff-residentratio.

The staff-residentratiofactorillustratesthe difficultyof ident~~~+~g
cause-effectrelationshipswithinresidentialcareorganizations.
residentratio,residentcharacteristicsand facilityservices--aswell as
“artificial”conditionscreatedby rulesand regulations--appearto be
highlycorrelated.

Thereis considerableevidenceto suggestthat staff-residentratiois very
much relatedto an organization’sper diem rate. Residentialservicesare
labor-intensiveindustries;consequently,any changein the numberor wage
structureof employeeswill havea substantialimpactuponcosts.

In thisstudy,the staff-residentratiowas calculatedfor eachfacilityby
dividingthe totalnumberof full-timeequivalentdirectcarestaff(40hour
week)by the totalnumberof residents.The staff-residentratioswere cate- -

?)
orizedintofivegroups: (1) lessthan .33,(2) .33to .65, (3) .66to .99,
4 1.00to 1.32,and (5) 1.33or more. A one-wayanalysisof variancewas
runwith significantdifferences(p< .01)foundamongthesegroups.

Examinationof the tableof means (Table14) indicatesa directrelationship
betweenstaff-residentratiosand per diem costs: the higherthe staff-resi-
dent ratio,the higherthe per diem. When comparingeachgroupwith all
others,onlyone comparisonwas not significant;thatwas groupnumberone
($36.49)with groupnumbertwo ($37.32).Table13 presentsthe analysisof
variancesumnary.

Table13

Summaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby Staff-ResidentRatio

Sourceof Variation df Ss MS F

BetweenGroups 4 5551.59 1387.90 14.91&*

WithinGroups 180 16750.73 93.06

Total” 184 22302.32

**p <.01
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Table14

Mean Per Diemsof ICF-MRSby Staff-ResidentRatio

Staff-ResidentRatio Mean SD N

Group1: < .33 $36.49 10.97 83

Group2: .33- .65 $37.32 6.31 63

Group3: .66- .99 $42.56 10.41 28

Group4: 1.00- 1.32 $56.61 11.69 8

Group5: 1.33+ $64.92 16.26 3

8. H08: There is no relationshipbetweenper diem ratesof residential
servicesandyearsof operation.

It is not uncommonfor newly-openedfacilitiesto experiencedisproportion-
atelyhigh costsas a resultof start-upexpenses. Piasecki, et al (1977)
suggestedthat initialcostsfor establishinga grouphomemay equalor
exceedthe programs’annualoperatingbudget;thesecostsmightbe attribu-
ted to buildingor remodelingrequirements,legalfees,personnelrecruit-
ment and trainingor furnishings,suppliesand relatedservices.

The year of openingfor the facilitieswas obtainedfromthe Departmentof
PublicWelfareand subtractedfrom the constantyear 1979- theyear from
whichdatawere derived. The yearsof operationwere categorizedintofive
groups: (1)one to twoyears,(2) threeto fouryears,(3)five to six
years, (4) sevento 20 years,and (5)21 yearsor more. A one-wayanalysis
of variancewas calculatedwith significantdifferences(p < .01)occurring
amonggroups. The highestper diem ($45.15)was reportedfor thosefacili-
tieswhichhad beenoperatingfor lessthan twoyears. The lowestmean Per
diem ($33.73)was associatedwith facilitieswhichhad beenoperatingfor
sevento 20 years. The posthoc comparisonsbetweeneachgroupwith every
othergrouprevealedsignificantdifferencesfor all combinationsexcept
groupthreeand groupfour,whichwas not significant.Tables15 and 16
presentthe analysisof variancesummaryand the tableof meansand standard
deviations.
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Table15

Sumnaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby Yearsof Operation

Sourceof Variation df Ss MS F

BetweenGroups 4 2654.35 663.59 6.127**

WithinGroups 178 19277.39 108.30

Total 182 21931.74

** p <.01

Table16

Mean Per Diemsof ICF-MRSby Yearsof Operation

Ntmberof Years Mean SD N

Group1: 1 - 2 years $45.15 12.12 35 n

Group2: 3 - 4years $39.98 9.86 67

Group3: 4- 6years $36.34 10.98 46

Group4: 7 - 20years $33.73 8.34 30

Group5: 21 yearsor more $34.28 10.38 5

9. Hog: Thereis no relationshipbetweenper diem ratesof residentialser-
vicesand the typeof license(ClassA and ClassB).

ICF-MRSin Minnesotaare licensedas eitherClassA or ClassB facilities.
The classificationsare dependentuponthe residents’self-preservation
skills(i.e.,abilityto egressfrom the buildingduringan emergency).
ClassB facilitiesare for thosepersonswho do not possessself-preserva-
tionskills. A one-wayanalysisof variancewas runwith significantdiffer-
ences(p < .01)reportedfor ClassB facilities($54.55)as comparedto
ClassA facilities($37.14). Tables17 and 18 presentthe analysisof vari-
ancesunmaryand the tablesof meansand standarddeviationsrespectively.
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Table17

Sunxnaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby ClassA - ClassB Categories

Sourceof Variation df Ss Its F

BetweenGroups 1 5390.94 5390.94 58.63**

WithinGroups 180 16550.83 91.95

Total 181 21941.77

**p <.01

Table18

Mean Per Diemsof ICF-MRSby ClassA - Class!3categories

Type Mean SD N

ClassA $37.14 8.45 162

ClassB $54.55 16.31 20

ResidentFactors
Thereare six variablesrelatedto personalcharacteristics:(1) proportion
of residentswith severeor profoundmentalretardation,(2) proportionof
residentswho must be completelyfed, (3)proportionof nonambulatoryresi-
dents,(4) proportionof residentswith severebehaviorproblems,(5) pro-
portionof residentsnot toilettrained,and (6)age of residents.

10. Ho1o: Thereis no differencein the per diem ratesof residentialser-
vicesand the proportionof severelyor profoundlymentally
retardedresidents.

The proportionof residentswho were classifiedas severelyor profoundly
mentallyretardedwas calculatedfor eachfacility. Theseproportionswere
then categorizedintosevengroups: (1) zeroto five percent,(z)six to
nine percent,(3) 10 to 19 percent,(4)20 to 39 percent,(5)40 to 49 per-
cent,(6) 50 to 74 percent,and (7) 75 to 100 percent. A one-wayanalysis
revealedsignificantdifferences(p< .05)with the lowestper diem ($32.99)
reportedfor thosefacilitiesserving40 to 49 percentseverelyor pro-
foundlymentallyretardedresidents. Thisparticulargroupdifferedsigni-
ficantly (p < .01) with all othergroups. The analysisof variancesum-
mary and tableof meansand standarddeviationsappearin Tables19 and 20
respectively.
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Table19

Suimnaryof Analysisof Varianceof MinnesotaICF-MRPer Diem by Proportion
of Severelyor ProfoundlyMentallyRetardedResidentsServed

Sourceof Variation df w MS F

BetweenGroups 6 1922.78 320.46 2.875*

WithinGroups 177 19726.89 111.45

Total 183 21649.67

*p <.05

Table20

Mean Per Diemsof MinnesotaICF-MRSby Proportionof Severely
or ProfoundlyMentallyRetardedResidentsServed

Proportion Mean SD N n

Group1: O - 5% $39.46 10.22 31

Group2: 6 - 9% $39.93 15.98 7

Group3: 10- 19% $44.11 18.22 8

Group4: 20- 39% $37.71 7.69 44

Group5: 40- 49% $32.99 6.74 23

Group6: 50- 74% $37.65 10.03 36

Group7: 75- 100% $43.58 12.91 35

11. Hol1: Thereis no differencein the per diem ratesof residentialser-
vicesand the proportionof residentswho must be fed completely.

Residentdataon feedingskillswas obtainedfromthe Departmentof Health
and categorizedintofivegroups: (1)zeroto fivepercent,(2) six to
nine percent,(3)ten to 19 percent,(4)20 to 39 percent,(5) 40 percent
or more. Significantdifferences(p<.01) were foundwhen a one-wayanal-
ysis of variancewas runon the variousgroupmeans. Therewas a positive
relationshipbetweenproportionof residentswho were completelyfed and -
the per diems. Almostall of the ICF-MRS(N = 175)had a low proportion
(zeroto 5 Percent)of residentswho had to be completelyfed. Table21
presentsthe analysisof variancesumnarywhileTable22 presentsthe table
of meansand standarddeviations.
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Table21

Sumnaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby Proportionof ResidentsCompletelyFed

Sourceof Variation df Ss Ms F

BetweenGroups 4 4927.23 1231.81 12.76**

WithinGroups 180 17375.09 96.52

Total 184 22302.32

**p <.01

Table22

Mean Per Diemsof MinnesotaICF-MRSby
Proportionof ResidentsCompletelyFed

Proportion Mean SD N

Group1: O - 5% $37.86 9.41 175

Group2: 6 - 9% $49.38 12.68 2

Group3: 10- 19% $51.02 0 1

Group4: 20 - 39% $60.19 19.50 5

Group5: 40%+ $71.38 17.08 2

12. H012: Thereis no differencein the per diem ratesof residentialser-
vicesand the proportionof residentswho are non-ambulatory

Again,residentdataon non-ambulationwere obtainedfrom the Departmentof
Healthand classifiedintothreegroups: (~)zero tO nine percent,(2) ten
to 19 percent,and (3)20’to39 percent. Significantdifferences(p< .01)
were foundamonggroupsas shownin Table23. As the proportionof non-
ambulatoryresidentsincreases,so does the per diem (asshownin Table24);
with the lowestper diem ($37,72)for facilitieswith zeroto ninepercent
non-ambulatoryresidentsand the highestper diem ($61.95)for facilities
with 20 to 39 percentnon-ambulatoryresidents.
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Table23

Sumnaryof Analysisof Varianceof MinnesotaICF-MRPer Diems
by Proportionof ResidentsWho are Non-ambulatory

Sourceof Variation df Ss MS F

BetweenGroups 2 5243.71 2621.86 27.973**

WithinGroups 182 17058.61 93.73

Total 184 22302.32

*p < .01

Table24

Mean Per Diemsof MinnesotaICF-MRSby Proportion
of ResidentsWho are Non-ambulatory

Proportion Mean SD N -

Group1: O - 9% $37.72 9.24 174

Group2: 10- 19% $49.37 12.68 2

Group3: 20- 39% $61.95 16.33 9

13. H013: Thereis no differencein the per diem ratesof residentialser-
vicesand the proportionof residentswho haveseverebehavior
problems.

Facilitieswere classifiedintothreegroupsby proportionof residentswho
haveseverebehaviorproblems(definedby the Departmentof Healthas
“uncooperative,wanders,withdrawn,crying,hallucinates,disruptive/runs
away...assaultive”):(1)zeroto ninepercent,(2)ten to 19 percent,and
(3)20 percentor more.

Significantdifferences(p< .01)in per diemswere revealedwhen a one-way
analysisof variancewas run. The highestper diems ($51.21)were associated
with facilitiesin which20 percentor more of the residentswere classified
as havingseverebehaviorproblems. Tables25 and 26 presentthe analysis
of variancesutnnaryand tablesof meansand standarddeviations.
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Table25

Sumnaryof Analysisof Varianceof MinnesotaICF-MRPer Diems
by Proportionof Residentswith BehaviorProblems

Sourceof Variation df Ss MS F

BetweenGroups 2 1754.57 877.29 7.77**

WithinGroups 182 20547.74 112.9

Total 184 22302.32

●☛ p <.01

Table26

Mean Per Diemsof MinnesotaICF-MRSby Proportion
of Residentswith BehaviorProblems

Proportion Mean SD N

Group1: O - 9% $36.78 8.91 150

Group2: 10- 19% $38.89 9.90 25

Group3: 20%+ $51.21 15.15 10

““ ‘014: Thereis no differencein the per diem rateof residentialser-
vicesand the proportionof residentswho are not toilettrained.

Facilitieswere groupedaccordingto the proportionof residentswho were
not toilettrained: (1) zeroto five percent,(2)six to 19 percent,and
(3)20percentor more. A one-wayanalysisof variancerevealedsignifi-
cantdifferences(p < .01)in groupper diemswith the highestper diem
($59.47)reportedfor facilitieswith 20 percentor more residentswho
were not toilettrained. The surmnaryof the analysisof varianceand tables
of meansand standarddeviationsappearin Tables27 and 28 respectively.
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Table27

Sunmnaryof Analysisof Varianceof MinnesotaICF-MRPer Diems
by Proportionof ResidentsNot ToiletTrained

Sourceof Variation df Ss MS F

BetweenGroups 2 3689.85 1844.93 18.04*

WithinGroups 182 18612.46 102.27

Total 184 22302.32

**p< .01

Table28

Mean Per Diemsof MinnesotaICF-MRSby Proportion
of ResidentsNot ToiletTrained

Proportion Mean SD N

Group1: O - 5% $37.92 9.41 174

Group2: 6- 19% $52.95 22.11 5

Group3: 20%+ $59.47 16.37 6

15. H015: Thereis no differencein the per diem ratesof residentialser-
vicesand the age of residentsserved.

n

The lastone-wayanalysisof variancetestwas run on four categoriesof
residentialfacilitiesgroupedby age of residents: (1) zeroto 12 years,
(2)13 to 20 years,(3)21 to 40 years,and (4)41 yearsor more. Signifi-
cantdifferenceswereindicated.Thehighestcosts($51.16)wereassociated
with children’sfacilities;the lowestcosts($33.57)were associatedwith
ICF-MRSservingolderpopulations(41yearsor more).



PolicyAnalysisPaper#4
September30, 1981
Page 19

Table29

Surmnaryof Analysisof Varianceof MinnesotaICF-MR
Per Diemsby Age of Residents

Sourceof Variation df Ss MS F

BetweenGroups 3 3243.96 1081.32 10.269**

WithinGroups 181 19058.36 105.29

Total 184 22302.32

**p <.01

Table30

Mean Per Diemsof MinnesotaICF-MRSby Age of Residents

Proportion Mean SD N

Group1: O - 12years $51.16 15.74 9

Group2: 13 - 20years $44.18 11.92 28

Group3: 21 - 40years $38.65 10.17 109

Group4: 41+ $33.57 7.38 39

IV. COST FUNCTIONANALYSIS
The secondobjectiveof this studywill be developmentof an explanation
of cost relationshipsusinga costfunctionapproach. A costfunctionis
the testingof statisticalrelationshipsbetweeninputs(theindependent
variables)and cost (thedependentvariable)usingmultipleregression
techniques.

Inputfactorswere selectedfrom the resultsof the firstcomponentof this
study. The two primarypurposesin selectingmultipleregressionfor this
studywere: (1)to derivethe best linearpredictionequationfroma large
set of independentvariables,and (2)to evaluatethe respectivecontribu-
tionsof a specificvariablewhileholdingotherfactorsconstantwithina
multivariatecontext.

RegressionAnalysis
The dependentmeasurewas per diemcost. Seventeenindependentvariables
were initiallyenteredintothe equation,including: (1) region,(2)metro-
politan/non-metropolitanlocation,(3) profit/non-profitstatus,(4)family
operation,(5)systemmembership,(6) licensedcapacity,(7)occupancyrate,
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(8)size,(9)numberof full-timeemployeesin directcare,(10)proportion
of severelyor profoundlymentallyretardedresidents,(11)proportionof
residentsthatneedsto be completelyfed, (12)proportionof non-ambula-
toryresidents,(13)proportionof residentswith severebehaviorproblems,
(14)proportionof residentswho are not toilettrained,(15)averageage
of residents,(16)staffto residentratio,and (17)yearsof operation.

Table31 presentsa correlationmatrixof the predictorsand per diem costs
for ICF-MRS. Staffto residentratiowas most highlycorrelatedwith per
diemcost (r = .70,p <.01). In descendingorderof magnitude,per diem
costwas correlatedwith the proportionof residentswho were not toilet
trained(r = .55,p < .01)and who need to be completelyfed (r = .51,
p < .01).Averageage of residentswas negativelycorrelatedwith per
diemcost (r=-.46, p < .01).

The correlationratiosare in agreementwith the analysisof variance
resultsreportedearlierin this paper. Higherstaffto residentratios
were associatedwith higherper diems. Higherproportionsof non-toilet
trainedresidentswere associatedwith higherper diems. Higherpropor-
tionsof residentswho had to be completelyfed were associatedwith higher
per diems. An inverserelationshipexistedbetweenper diem and average
age of residents.

It is obviousthatthereis somedegreeof correlationamongthe independ-
ent variables.For example,facilitieswith higherproportionsof non-
ambulatoryresidentsor thosewhichservechildrenmay requirehigherstaff
complements.All threeof thesevariablesare associatedwith higherper
diem rates. The implicationsare that correlatedvariables“pickup” and
reflectinfluencesexertedby othervariablestherebyincreasingtheirown
apparent“causal”impactuponthe dependentvariable. The resultsbecome
mixedbecauseof correlation;readersmust,therefore,exercisecautionin
interpretingthesefindingsand shouldnot pointto a singlevariableas ~
determinantof per diemvariation.

The resultsof themultipleregressionanalysisfor ICF-MRSsuggestthat
eightvariableswere statisticallysignificantdeterminantsof per diem
rates: (1)staffto residentratio,(2)numberof non-ambulatoryresidents,
(3)yearsof operationof facility,(4)averageage of residents,(5)pro-
fit/non-profitstatusof facility,(6)facilitysize,(7)familyownedand
operatedfacilities,and (8) licensedcapacity.

The overallmultipleregressionanalysisaccountedfor 75 percentof the
variancein per diems(multipleR = .87). The eightstatisticallysignifi-
cantvariablesaccountedfor 73 percentof thatvarianceand were signifi-
cantat the p < .01level.

Thesefindingscorroborateearlierwork by O’Connorand Morris(1978)and
Wieckand Bruininks(1980)who reportedthatfactorsreflectingdependency
levelof residents,staffto residentratio,and age of residentsare
extremelyintertwinedwith the servicesprovidedby the facilityand con-
comitantcosts.
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TAELE31
CorrelationMatrixofPredictorsandDependentVariableforICF-MRS

Per
Diem 1 2 3 4 5 6 7 8 9 10 II ]2 ]3 14 15 ]6

1.Region .36

2. Metro/Non-Metro .37 .75

3. Profit/Non-Profit -.09 -.04 .06

4. FamilyOperated .28 .26 .19 -.60

5. SystmsMember -.08 -.05 -.11 .15 -.50

6. LicensedCapacity -.01.17 .15 .09 .00 .20

7. OccupancyRate .00 .09 .15 .05 .16 -.24 -.04

8. Size -.02 .17 .15 .10 .01 .19 1.00 -.01

9. HE DirectCare .38 .26 .24 -.09 .11 .18 .81 -.10 .80

10. StafftoResidentRatio .70 .28 .31 -.31 .24 -.13 -.04 -.08 -.06 .39

11. YearsofOperation -.19 -.2T -.13 .13 -.30 .20 .22 -.20 .22 .23 -.01
12. SevereProfoundMI? .25 -.06 -.02 -.08 .03 .01 .03 -.13 .03 .20 .34 .18

13. CompletelyFed .51 .09 .10 -.10 .05 .12 .13 -.01 .17 .53 .47 .10 .32

14. Non+lnbulatory .57 .06 .06 -.08 .08 .14 .19 .01 .19 .52 .42 .05 .35 .8S

[5, SevereBehaviorProblems .06 .00 -.02 -.20 .17 -.01 .08 .04 .08 .14 .00 -.04 .03 .05 .12

16. NotToiletTrained .55 .07 .06 -.09 ,06 .14 .22 -,02 .22 .59 .46 .12 .36 .96 .91 .10

)7. AverageAge -.46 -.24 -.28 .05”-.24 .18 .05 -.14 .06 -.21 -.40 -.17 -.22 -.32 -.31 ,32 -.s5
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v SUMMARYOF FINDINGS

Location
Therewere significantdifferences(p< .01)in the per diemsof ICF-MRS
locatedin Minnesota’seleveneconomicdevelopmentregions. Mean rates
rangedfrom $31.50and $31.84in Regions6 and 1 to $44.11in Region11.
Regionalvariationsmay be due to generalcost-of-livingdifferences,or
to differencesin the supplyand demandof one or more factorsof “produc-
tion”(e.g.,labor,capital,andmaterials).

ICF-MRSlocatedin the seven-county,Minneapolis-SaintPaulmetropolitan
area (Region11) havesignificantly(p< .01)higherper diemsthanthose
in non-metropolitanareas. Thesedifferencesmay be attributableto cost-
of-livingdifferencesbetweenurbanand ruralareas.

Size
A U-shapedrelationshipbetweensizeand per diem costswas found. Facili-
tiesservingsix or fewerresidentsand ICF-MRSserving33 or more resi-
dentsreportedthe highestper diems ($41.08and $42.13,respectively).
Therewas a significantdifference(p< .05)in per diemsby sizecategor-
ies;the per diemdifferencesbetweenfacilitiesservingsevento 12 persons
($35.55)and 13 to 16 residents($36.66)and the otherthreesizeswere
especiallysignificant(p< .01for both). The questionof econo~ of
scalefor residentialservicesremainsunresolved.

During1979therewere approximately3,470personslivingin Minnesota’s185 -
IntermediateCareFacilitiesfor MentallyRetarded;the facilitiesranged
in sizefromsix to 171. Seventy-fivepercent(N = 139)of the facilities
were licensedto servesixteenor fewerindividuals;theyservedonly 35.4
percent(N = 1,228)of the totalresidentpopulation.The five largest
facilities--averaging123 residents--hada residentpopulationof 616 per-
sons. For furtherdiscussionof facility“size,“ see PolicyAnalysisSeries
No. 2 (DevelopmentalDisabilitiesProgram,1981).

No slgnlleantdifferenceswere foundbetweenproprietaryand non-profit
facilitiesin the singlevariableanalysis(referto footnote#4, page24
formultipleregressionresults). Family-ownedand operatedfacilities
reportedsignificantly(p<.01)lowerperdiems($34,22)thannon-family
ownedand operatedagencies($41.00).

Systems
The resultsof thisstudyindicatethatsystemsof ICF-MRSoperateat a sig-
nificantly(p < .05)highercost($40.52)than ICF-MRSnot affiliatedwith a
system($36.37).This resultis similarto the findingsof the national
studyby Wieckand Bruininks(1980).

OccupancyRate
No statisticallysignificantdifferenceswere reportedin per diemsbased
on occupancyrates. ICF-MRSin Minnesotatypicallyoperateat a high
occupancylevel.
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Numberof Staff
A positivePearsoncorrelationcoefficient(r = .39,p < .01)was reported
betweenthe numberof FTE directcare staffand the per diem.

Staff-ResidentRatio
Statisticallysignificantdifferenceswere reportedfor facilitiesbasedon
levelof staff-residentratio(p < .01). AS the staff-residentratio
increases,the per diem also increases in a direct,positiverelationship.
Per diemsrangedfrom $36.49for facilitieswith a .33staff-residentratio
or lessto $64.92for ICF-MRSwith a staff-residentratioof 1.33or more.

Yearsof Operation
The highestper diems ($45.15)were reportedby new facilities(twoor less
yearsof operation)whilethe lowestper diems ($33.73)were reportedby
ICF-MRSwhichwere sevento 20 yearsold. Thesedifferenceswere statisti-
callysignificant(p< .01).

ClassA or ClassB
The analysisindicatedthatthe differencebetweenper diemsfor ClassB
facilities($54.55)and ClassA facilities($37.14)was statisticallysig-
nificant(p< .01).

Proportionof Severely/ProfoundlyMentallyRetardedResidents
Facilitiesthatservedresidentpopulationsin which40 to 49 percentwere
severely/profoundlymentallyretardedhad lowerper diemsthanfacilities
servingotherproportions.Thosedifferenceswere statisticallysignifi-
cant (p< .01).

ResidentDependency
Therewas a positive,directrelationshipbetweendependencylevel(feeding,
ambulation,toilettraining,behaviorproblems)and per diems. ICF-MRSthat
servehigherproportionsof residentswho must be completelyfed,are non-
ambulatory,are not toilettrained,or who have severebehaviorproblems
reporthigherper diems. The differencesin per diemsfor all of these
facilities were statistically significant (p< .01).

Mean per diems by proportionof residentswho are completelyfed ranged from
$37.86 (zeroto fivepercent)to $71.38(40 percentor more);by proportion
of non-ambulatoryresidents,the rangewas $37.72(zeroto nine percent)to
$61.95(20 to 39 percent). Per diemsby proportionof non-toilettrainedresi-
dentswent froma low of $37.92(zeroto fivepercent)to a highof $59.47
(20 percentor more);for thosefacilitiesservingpersonswith severe
behaviorproblems,per diems ranged from $36.78 (zero to ninepercent)to
$51.21 (20 percentor more).

Age of Residents
A statisticallysignificant(p< .01)inverserelationshipexistsbetween
averageresidentage and per diem. ICF-MRSservingchildrenreportedthe
highestper diems ($51.16). Facilitiesfor olderpopulations(41yearsor
older)reportedthe lowestper diems ($33.57). Facilitiesfor teenagers
(13to 20 years)andyoungeradults(21to 40 years)reportedcostsof
$44.18and $38.65,respectively.
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MultipleFactors
When all of thesefactorsare consideredsimultaneously,the variablespro-
ducingstatisticallysignificantvariationsin per diem rateswere: (1)
staffto residentratio,(2)proportionof residentswho are non-ambulatory,
(3)number f yearsin operation,(4)age of residents,(5)profit/non-pro-

1fit status, (6)facilitysize,(7)familyownedand operatedfacilities,
and (8) licensedcapacity.

Correlationamongvariablesmakesall variablesimportant,however,when
consideringper diemratesin ICF-MRSand when determiningpoliciesrela-
tiveto the operationand regulationof intermediatecarefacilitiesfor
the mentallyretarded.

VI. DISCUSSION
Thisstudyma.Yhavesomesicmificance
erally,aid the Welschv. NbotConsent
sentedhereand the issueof sizemust

n termsof deinstitutionalizationgen-
Decreespecifically.The data pre-
however,be consideredwithina con-

textbroaderthancost. GiventhisState’scommitmentto community~lacement
of developmentallydisabledpersonsand itsoften-statedpolicyof”establish-
ing lessrestrictive,normalizedlivingenvironments,the underlyingcon-
ceptsof deinstitutionalizationmust be consideredas well:

“Admissionsto publicresidentialfacilitiesshouldbe prevented
by findingand developingalternativeresidentialfacilities;

●All personswho havebeen prepared through programs of habilita-
tion and training to function in appropriatecormnunitysettings
shouldbe returnedto communityresidentialfacilities;

“Residentialenvironmentswhichprotecthumanand civilrights
and whichcontributeto the expeditiousreturnof individuals
to normalcomnunitylivingmust be establishedandmaintained.

(NationalAssociationof Superintendentsof Public
ResidentialFacilitiesfor the Mentally Retarded, 1974)

Withinthiscontext,it becomesimportantthatpolicy-makers(andthosemak-
ing decisionsaboutthe allocationof publicfunds)becomeawareof all the
costsof operatinga communityresidentialprogram--thepsychosocialand
developmentalas well as the fiscal(RegionalInstituteof SocialWelfare,
1976).

In a programmaticsense,decisionsaboutfacilitysizecannotbe basedsolely
upondollarcosts. Althoughthe literatureis not definitive,researchindi-
catesthat “smaller”communityresidencesaremore likelyto provideenviron-
mentswhicharemore culturallynormativeandmore influentialin producing

4The variable“profit/non-profitstatus”is significantin themultipleregres-
sionwhereasit is not in the singleYariableanalysis. When the variablesare
separated,as theyare in themultipleregression,the correlationeffectson
“profit/non-profit”are reducedmakingthe variablestatisticallyrelevant.
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gainsin adaptive behavior and general developmentalgrowth. Various auth-
ors have identifiedsome factors whichcontributeto the psychosocial/devel-
opmentalgrowthof developmentallydisabledresidents(Thesefactorsare
more oftenassociatedwith smallerfacilities):

“individualizedattention (Baroff,1980)

“resident-orientedcare practices(Balla,1976;Baroff,1980;King,
Raynes & Tizard, 1971; McCormick,Balla& Zigler,1975)

“absencesof securityfeatures,existenceof personaleffects,privacy
in bathroomand bedroomareas (Balla,1976;Baroff,1980)

“communityexposure,socialinteraction(Crawford,1979;Baroff,1980)

“experienced,traineddirectcarestaff(Dellinger& Shope,1978;
Baroff,1980)

The resultsfromthisstudy (again,the readeris advisedthatthe dataare
from late 1979)indicatethat per diem rates are higher for facilitiesserv-
ing six or fewerindividuals;lower for residencesserving from seven to 12
persons and then increaseagain as the size of the facility exceeds 12 resi-
dents. Anotherstudyof grouphomecosts in Minnesota (Department of Public
Welfare, 1978) suggested that “smaller” facilities are capable of producing
“positive client changes at a better rate than larger ones; and. ..without
significantly higher costs”(p. 75).

Cost is, of course,an importantconsideration--particularlyduringtimesof
economicinstability.The data fromthis studysuggest,however,that smal-
ler residentialfacilitiesare not incompatiblewith cost considerations;nor
are they inconsistentwith Statepolicyand the objectivesspecifiedin the
Welschv. Noot ConsentDecree.

Many factorsare involvedin establishingand maintainingappropriatecom-
munityresidences(DevelopmentalDisabilitiesProgram,1981). And while
costs are a very real and necessary consideration,they should not overshadow
the individualneedsof potentialresidents.As thisstudypointsout, there
are a numberof variableswhich influencethe per diem ratesof ICF-MRs--
many of thosevariablesare directlyor indirectlyrelatedto the character-
isticsof the personslivingin thosefacilities.
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