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ABSTRACT 

ORGANI ZAT I ONAL SLACK , EFF I C I ENCY , AND QUAL I TY OF CARE IN ACUTE 
CARE HOS P I TALS 

Kyung I I  Youn , Ph . D .  

Medi c a l  Co l l ege of  Vi rginia Campus , Virginia Commonwe a l t h  
Unive rs i ty , 1 9 9 5 . 

Ma j or D i re c t or : Thomas T .  H .  Wan , Ph . D .  

The re l a t i onship between t e c hn i c a l  e f f i c i ency and qual i ty o f  

care in ho sp i t a l s  i s  s tudi e d  in the c ont ext o f  re source 

ava i l ab i l i ty in hosp i t a l  organi z a t i ons . The re source 

ava i l ab i l i ty of  ho sp i t a l s  is conceptual i z ed by organ i z at i onal 

s l ack . 

An int egrat ed mode l i s  deve l oped encomp a s s ing the source o f  

organ i z at i onal s l ack , i t s  impact on t e chn i c a l  e f f i c i ency and on 

qua l i ty of c are , and i t s  impact on t he re l a t i onship between 

e f f i c i ency and qual ity . Organi z at ional t hreat a s  an 

envi ronment a l  f actor a f f e c t ing the l eve l o f  s l ack is  measured by 

the l eve l o f  compe t i t i on and regul at i on . Organ i z at i onal s l ac k  i s  

me asured u s ing f inanc i a l  and ope rat i onal ind i c at ors o f  the 

hospita l s. Technical e f f ici ency is e stimated by e f f ici ency 

s core s gene rated u s i ng the Data Enve l opment Ana lys i s . Mort a l i ty 

rat e s  o f  Med i c are pat ient s  are used a s  t he proxy for qua l i ty o f  

care i n  individual hosp i t a l s .  

The s amp l e  i s  composed o f  8 3 2  urban , not - f o r - pro f i t  

hosp i t a l s i n  t he Uni t e d  S t a t e s . The dat a  are comp i led f rom t he 

He a l t h  Care F inance Admini s t rat i on dat a  s e t  and the Ame r i can 
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Hosp i t a l s  As soc iat ion annual survey dat a  s e t . Hypothe s e s  are 

t e s t ed u s i ng ordinary l e a s t  square s regre s s i on and logi s t i c  

regre s s i on . 

The analys i s  reve a l s t hat the l eve l o f  and change in 

organi z a t i onal s l ack have a negat ive re l a t i onship wi th e f f i c i ency 

and a pos i t ive re lat ionship with qua l ity of c are . The re sul t s  

a l s o  i ndi c a t e  that environment a l  t hre at has a negat ive e f f e c t  on 

l eve l of s l ack , and e f f i c i ency ha s a negat ive e f f e c t  on qua l i ty 

of  c are . 

The f indings are d i s cu s s e d  in t erms o f  t he t heore t i cal  

imp l i c at i ons for the concept o f  organ i z a t i onal s l ack and t he 

imp l i c at i ons for hea l t h  pol i cy and hosp i t a l  management . 
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CHAPTER 1 

INTRODUCTION 

A hosp i t a l ' s  u l t imate goal i s  the provi s i on o f  high qua l i ty 

care wi t h  high e f f i c i ency . Achi evement o f  t h i s  t a s k  require s  

ma int enanc e o f  an appropriate l eve l o f  re s ource s  i n  the ho sp i t a l  

as a n  organ i z at ion . Organ i z a t i ons are open sys t ems , intera c t i ng 

wi t h  their environment s t o  s e cure t he re sourc e s  t hey need . The 

ava i l ab i l i ty of re sourc e s  from t he environment , comb ined w i t h , 

the ava i l ab i l i ty o f  int erna l ly re served re sourc e s , inf luenc e s  

ho sp i t a l  organ i z at i ons ' s trat egi c and opera t i onal de c i s ions , 

whi ch i n  turn a f f e c t  their e f f i c i ency and e f f e c t ivene s s  ( Cyert & 

March , 1 9 6 3 ; Thompson , 1 9 6 7 ) . 

Unt i l  t he 1 9 7 0 s  t he environment o f  the hosp i t a l  industry i n  

the Uni t ed S t a t e s  wa s re l a t ive ly generous , with the expans i on o f  

acce s s  t o  c are , abundant publ i c  and phi l ant hrop i c  support , and 

l i t t l e  int erf erence from government . The underlying phi l o s ophy 

o f  government hea l t h  pol i cy was t hat Ameri c ans needed more 

med i c a l  c are and that medi c a l  pro f e s s i ona l s  and private vo l unt ary 

ins t i tut i ons were be s t  equipped t o  de c i de how to organize those 

servi c e s  ( S t arr , 1 9 8 2 ) . However , soc i e t a l  conf idence in t he 

he a l t h  c are i ndustry has di s s ipat ed a s  soc iety ha s been 

confront e d  with l im i t e d  re source s  and exponent i a l ly i ncre a s ing 

he ath c are spending . Thi s  change o f  environment has l e d  t o  

stringent governmental  contro l s  over ho sp i t a l  expendi ture s and 
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incre a s e d  c ompe t i t i on among providers . 

The current hosp i t a l  envi ronment c an be charac teri z e d  a s  

re source s c arce , from t he comb ined e f f e c t  o f  t he incre a s i ng 

gove rnment a l  regul a t i ons and the increas ing compe t i t ion among t he 

he a l t h  c are providers . The re s t ruc tured economic incent ive s o f  

the Prospe c t ive Payment Sys t em ( PPS ) inf luenced t he prac t i ce 

pat t e rns o f  hosp i t a l  c are ( Roge rs , e t  a l . ,  1 9 9 0 ) . The 

s i gn i f i c ant de c l ine s in hosp i t a l  admi s s i ons and length of s t ays 

for bot h  Med i care and non - Medi care populat i ons have been 

a t t ribut ed t o  the PPS ( S che f f l er , e t  a l . ,  1 9 9 4 ) . At t he s ame 

t ime , c ompe t i t ion for inpat i ent marke t s  ha s intens i f ied s ince the 

appearance of  a l t e rnat ive care de l ive ry sys t ems such as He a l t h  

Ma intenanc e Organ i z at i ons ( HMOs ) , Pre f e rred Providers 

Organi z at i ons ( PPOs ) , and other managed c are organi z a t ions . 

The s e  p l ans demand d i s c ount ed rat e s  and s t r i c t  ut i l i z a t i on review 

for t he i r  pat ient s . I n  addi t i on ,  the emergence of  f re e s t anding 

ambul a t ory surgery cent ers support ed by rap idly advanc ing 

technol ogy has eroded t he t radi t i onal marke t for ho sp i t a l  

inpat i ent c are ( Jonas & Ro senbe rg , 1 9 8 6 ) . Obs e rving the s e  

envi ronment a l  change s ,  Short e l l  e t  a l . ( 1 9 9 4 ) predi c t  t hat 

hosp i t a l  c are in t he f u ture wi l l  be concent rated i n  inten s i ve 

care . 

Thi s s tudy conceptua l i z e s  the envi ronment a l  re s ource 

ava i l ab i l i ty for a hosp i t a l  in t e rms o f  t he l eve l of 

envi ronment a l  t hreat whi ch the hosp i t a l  conf ront s .  S t aw ,  

Sande l ahds , and Dut t on ( 1 9 8 1 )  de f ine envi ronment a l  t hrea t  a s  t he 
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envi ronment a l  event s such as  re source s c arc ity , compe t i t i on , or 

reduc t i on in the s i z e  of t he market t hat have impending negat ive 

or harmful consequence s  for t he ent i ty . Unde r condit ions o f  

threat , t hey argue , organ i z a t i ons are preoccup i ed wi th conserving 

the i r  re sourc e s  by empha s i z ing e f f i c i ency in the i r  opera t i ons . 

I n  re sponse to t he current environment a l  t hreat , hosp i t a l s  

have be come more cons c i ous about e f f i c i ency in t he i r  ope rat ions . 

Hospi t a l s ' empha s i s  on e f f i c i ency , in turn , has caused conce rns 

about t he impl i cat i on for t he qua l i ty o f  c are . There is growing 

conc ern t hat , as hosp i t a l s are increas ingly bu f f e t e d  by ext e rna l 

pre s sure s t o  reduce cos t s , t hey may be forced t o  a l locate 

resource s  in ways that cou l d  adverse l y  a f f e c t  pat i ent care 

out come s . The probabl e  adverse e f f e c t s  o f  t he e f f i c i ency 

empha s i s  on qua l i ty of c are in t h i s  envi ronment are spe cu l a t e d  on 

in nume rous s tudi e s  ( Broyl e s , 1 9 9 0 ; Gay , e t  a l . ,  1 9 8 9 ; Harkey & 

Vrac iu , 1 9 9 2 ; Hart z , e t  a l . ,  1 9 8 9 ) . Thi s argument u l t ima t e l y  

l e ads t o  t he debate o n  how e f f i c i ency and qua l i ty of  care are 

re l at e d . 

Theore t i c a l  P e r spe c t ives on the Re l a t i onship o f  
E f f i c i ency and Qua l i ty 

Garvin ( 198 8 )  exp l a ined t he re l a t i onship o f  e f f i c i ency and 

qual i ty in t e rms o f  t hree ma inst ream perspe c t ive s : t he 

produc t i on - ba s e d  approach , t he operat i onal management approach , 

and t he qua l i ty c os t s  approach . Qua l i ty and e f f i c i ency are 

negat ive ly re l a t e d  in t he produc t ion - ba s e d  approach .  I n  t h i s 
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perspe c t ive , t he qual ity di f f e renc e s  are conce ived as  t he 

variat i ons in performance , f e ature s , durab i l i ty ,  or other produ c t  

and s e rv i c e  a t t r ibut e s  that requ i re more expens ive component s or 

mat e ri a l s , addi t i onal l abor hours in cons t ruc t ion ,  or other 

commi tment s o f  t angibl e re s ourc e s . 

A pos i t ive re l at i onship between e f f i c i ency and qual i ty i s  

argued i n  opera t i ons management l i t e rature . I n  thi s perspe c t ive , 

qua l ity i s  de f ined as  t he conformi ty t o  spe c i f i cat ions . 

E f f i c i ency and qual i ty are pos i t ive ly re l at e d , because t he c os t s  

of  improving qua l i ty are thought t o  b e  l e s s  t han the re sult ing 

savings in rework , s c rap , warranty expens e s , and other co s t s  

invo lved in qua l i ty cont rol a c t ivi t i e s . Furt he rmore , t he e f fort s 

to improve qua l i ty norma l ly l e ad t o  be t t e r  unde rst anding o f  work 

proce s s e s , and the l earning t rans l a t e s  into highe r e f f i c i e ncy . 

Another d i s t inct perspe c t ive on t he re l a t i onship i s  t he 

" qual i ty c o s t s " approach . Qua l i ty cost s are de f ined as any 

expendi ture s on manufac turing or s e rv i c e  in exc e s s  of t ho s e  t hat 

woul d  have been incurred if  t he produc t ion had been buil t or t he 

s e rvi c e  had been performed exa c t ly right the f i rst  t ime 

( Campane l l a  & Corcoran , 1 9 8 3 ) . Typ i ca l ly , t he qua l ity co s t s  are 

c l a s s i f i e d  i n t o  f our c omponent s: prevent i on c o s t s , appra i s a l  

cos t s , i nt e rnal f a i lure cos t s , and ext ernal f a i lure cos t s . 

Prevent i on c o s t s are t he cos t s  incurred t o  keep mi s t ak e s  f rom 

happening in t he f i r s t  p l a c e , such as on - t he - j ob t ra i n i ng and 

product rede s igning ; appra i sa l  c o s t s inc l ude expenditure s on 

inspe c t i on ,  t e s t ing , and other a c t ivi t i e s  de s igned to f e rret out 
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mi s t ake s once they have oc curred ; internal f a i l ure cost s inc l ude 

expendi ture s on rework , s c rap , and othe r  e rrors found within t he 

factory ;  and ext ernal f a i lure cos t s  inc lude expendi ture s on 

warranty c l a ims , product l i abi l i ty sui t s , and other probl ems that 

ari se  a f t e r produc t s  have reached t he cus t ome rs . The argument o f  

t he qua l i ty co s t s  approach i s  that t he c l o s e r  one ge t s  to  a f inal 

produc t ,  t he highe r t he f a i lure cos t s , and t here fore , the gre a t e r  

the po s s ib l e  saving when de f e c t s  a r e  prevent ed in earl i e r  s t age s 

of  produc t i on . 

The Re l a t i onship B e tween Qual i ty o f  Care and E f f i c i ency 
in Ho sp i ta l s  

The perspect ive s o n  t he e f f i c i ency and qua l i ty re l a t i onship 

can be emp l oyed to underst and t hat re l a t i onship in hosp i t a l s .  

The as sump t i on o f t en made about the re l a t i onship i s  t hat a highe r 

qual i ty o f  care requires more re sourc e s . Thi s re l a t i onship i s  

i l lus t rated by Donabed i an , Whe e l e r  and Wys z ewianski ( 1 9 8 2 ) a t  t he 

indivi dual pat ient l eve l . The re l a t i onship be twe en pat i ent c are 

out come and t he amount of re sourc e s  used i s  pos i t ive unde r t he 

care o f  an " i deal " phys i c i an . Any addi t i onal re sourc e s  ut i l i z e d  

by a n  i de a l  phys i c i an ,  who t reat s pat i ent s w i t h  opt imal c l i n i c a l  

s t ra t e gy ,  wi l l  improve t he he a l t h  s t a t u s  o f  t he pat i e nt s . Thi s  

argument l ends c redence t o  t he conc e rn t hat c o s t  cont a i nment 

me asure s wou l d  adve r s e ly a f f e c t  qua l i ty o f  c are by unde r -

ut i l i z at i on o f  c are a t  the pat i ent l eve l . At t he hosp i t a l  l eve l , 

the di s cont i nua t i on o f  unpro f i t ab l e  s e rvi c e s , insu f f i c i ent and 
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l e s s  qua l i f i ed s t a f f , and l e s s  inve s tment in the improvement o f  

manpower , f ac i l i t i e s , and equipment may adversely a f f e c t  t he 

qua l i ty o f  c are . 

On t he other hand , there are s t udi e s  ma int aining that 

e f f i c i ency and qual i ty o f  c are c an be pos i t ive ly re l ated . 

E f f i c i ency and qua l i ty o f  care c an be improved s imul t aneou s l y  by 

the e l iminat i on of such ine f f i c ienc i e s  as  poor turnaround t ime 

for l abora t ory t e s t s , inac curat e  report s ,  dup l i cat i on of t e s t s , 

and poor c oordinat ion o f  pat i ent care among key hosp i t a l  

department s ( Short e l l , Becker , & Neuhauser , 1 9 7 6 ) . Highe r 

qua l i ty imp l i e s  l ower produc t i on c o s t s ,  s ince higher qua l i ty 

means fewer reworks and l e s s  was t e . A s imp l i f i e d  product i on 

proc e s s  wi th fewer s t eps i s  typ i cal ly a s soc i a t e d  wi th higher 

qual i ty ,  a s  t here are f ewer opportun i t i e s  for errors . The 

s imp l i f i e d  product ion re sul t s  in more e f f i c i ent and l e s s  l abor or 

l e s s  c ap i t a l - intens ive produc t ion proce s s e s . I n  hospi t al s , 

advers e out come s almo s t  invariably c o s t  more t han de s i rabl e  

out come s . Adverse out come s requ ire more intens ive and ext ens ive 

care to t ry to  save or he al  t he pat i ent , t han do de s i rabl e  

out come s ( B inns , 1 9 9 1 ) . I n  the s ame ve in , t he qua l ity cos t s  

perspe ctive points out that malpractice claims, re admiss ions, or 

no socom i a l  infect ions c an be very c o s t ly t o  ho sp i t a l s ,  but t he s e  

cos t s  can b e  reduced w i t h  re l a t ive ly sma l l  i nve stment i n  

prevent ive me a sure s a t  e arl i er s t age s o f  care . I n  t h i s s e n s e , 

current t o t a l  qua l i ty management ( Deming , 1 9 8 2 ; Jencks & 

Wi l ensky , 1 9 9 0 )  and qua l i ty a s surance ini t i at ive s in ho sp i t a l s 
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cou l d  improve e f f i c i ency as  we l l  a s  the qua l ity o f  c are , 

re sul t i ng i n  the pos i t ive re l at i onship be tween e f f i c i ency and 

qua l i ty of c are . 

Thi s s tudy approache s t he re l a t i onship between e f f i c i ency 

and qua l i ty o f  care by analyz ing t he impact of e f f i c iency on t he 

qual i ty o f  c are . The s tudy argue s t hat whe t her t he impact i s  

pos i t ive or negat ive depends on a hosp i t a l ' s  current l eve l s  o f  

e f f i c i ency , qua l i ty o f  c are , and re sourc e s  ava i l abi l i ty . I f  t he 

ho sp i t a l ' s  re source ut i l i z at i on i s  at maxima l  e f f i c i ency , any 

addi t i onal re source s  woul d  improve t he qua l i ty of c are , as argued 

by Donabedian , Whe e l er ,  and Wys z ewianski ( 1 9 8 2 ) . However , in 

re al i ty ,  no hosp i t a l  opera t e s  at such an opt ima l l eve l  o f  

e f f i c i ency , and there are wide vari at i ons i n  t he e f f i c i ency of 

individual hosp i t a l s .  There fore , t hi s  s tudy argue s ,  i t  may not 

be appropri a t e  to  draw conc lus i ons about t he dire c t ion o f  t he 

e f f i c i ency and qual i ty o f  care re l a t ionship by s imp ly l ooking at 

t he a s s o c i at ions between cos t s  and qua l i ty o f  c are indi cators i n  

cro s s - s e c t i onal studi e s . The re l a t i onship ha s t o  be studied i n  a 

longi tudinal perspe c t ive t aking into account t he organ i z at i onal 

chara c t eri s t i c s  that may int era c t  s imul t aneou s ly wi t h  t he 

effi c i e ncy and quali ty of care. Thi s  study argues tha t  the 

re sourc e s  ava i l abi l i ty is a cri t i c a l  organ i z a t i onal 

chara c t eri s t i c  that a f f e c t s  bot h t he ho sp i t a l ' s  e f f i c i ency and 

the qua l i ty of i t s  c are . 
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Perspec t ives on Organi z a t i onal S l ack 

Thi s  s tudy inve s t igat e s  t he e f f e c t  o f  int ernal re sourc e  

ava i l ab i l i ty o n  e f f i c i ency and o n  t he qua l i ty o f  care i n  

ho sp i t a l s .  The l eve l  o f  int ernal re sourc e ava i l abi l i ty wi l l  be 

repre sented by us ing the organ i z at i onal s l ack concept . 

Organi z at i onal s l ack i s  de f ined in many ways . S imp ly put , i t  i s  

the di f f erence between the re source s  o f  an organi z a t ion and t he 

combinat i on of  demands made on t he re source s  ( Cohen , March , & 

Ol sen , 1 9 7 2 ; Cyert & March , 1 9 6 3 ) . 

There are two di s t inct ive perspe c t ive s on organ i z at i onal 

s l ack : the economi c s  perspe c t ive and organi z at i onal theory 

perspe c t ive . According t o  the e conomi c s , s l ack exi s t s  be cause o f  

market f a i l ure ( Fe l ds t e in , 1 9 8 8 ; Le ibens t e in , 1 9 7 6 ; S e l t en , 

1 9 8 2 ) . I n  ot her words , s l ack at market equ i l ibrium i s  always 

z ero . The pre sence o f  s l ack i s  an evi denc e o f  a market 

inequ i l ibrium that guarant e e s  t he. entry o f  f irms into the marke t . 

However , in real i ty ,  t he market doe s  not func t i on e f f e c t ive ly 

enough t o  e l iminate s l ack comp l e t e ly , so organ i z at ions ma int a i n  

many f orms o f  s l ack . Managerial  e conomi c s  exp l a ins the exi s t ence 

of s l ack i n  t e rms o f  i n f orma t i on a s ymme t ry a n d  goa l di f f erence 

between owners and managers , re sult ing in a l l ocat ional 

ine f f i c i ency in a f irm ( Ant l e  & Eppen , 1 9 8 5 ; S c harf s t e in , 1 9 8 8 ) . 

Because o f  t he s epara t i on between ownership and contro l i n  firms , 

managers have t he opportunity t o  pursue goa l s  o f  the ir own , such 

as growt h maximi z a t i on or e f fort minimi z a t i on , whi c h  are in 
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conf l i c t  w i t h  pro f i t  or marke t value maximi z at i on , t he goa l s  o f  

owne r s . 

I n  cont ra s t , organi z a t i onal theori s t s  argue that the 

perpetual exi s t ence of  s l ack in organi z at i ons i s  use ful a s  we l l  

a s  inev i t abl e .  They argue that s l ack func t i ons i n  an 

organ i z at i on as a buf f e r  t hat prot e c t s  t he organ i z a t ion f rom 

envi ronment al  f luctuat i ons ( Bourgeo i s , 1 9 8 1 ; Cl ark , Varadara j an , 

& Pride , 1 9 9 4 ; Meyer , 1 9 8 2 ; Thomp s on , 1 9 6 7 ) . Al so , s l ack i s  t he 

source o f  f l exibi l i ty in sat i s fying t he mUl t ip l e  demands ( Chi l d , 

1 9 7 2 ; Cye rt & March , 1 9 6 3 ; Galbra i t h , 1 9 7 3 ) in an organi z a t i on . 

Re cogni z ing organ i z at i onal s l ack ' s func t i onal rol e s  in an 

organi z a t i on ,  thi s s tudy inve s t igat e s  t he impact of l eve l  o f  

s l ack and change in t h e  l eve l o f  s l ack o n  a hosp i t a l ' s  e f f i c i ency 

and qua l ity o f  care , by cons i dering t he s l ack a s  a moderator 

be tween a ho sp i t a l ' s  envi ronment and i t s  performance . The e f f e c t  

of  envi ronment al pre s sure o n  organi z at i onal de c i s i on mak ing i s  

f i l t ra t e d  by s l ack in a n  organ i z at i on . I n  t he organi z at i on , 

s l ack c an be a source o f  ine f f i c i ency , or on t he other hand c an 

f ac i l i t a t e  i n i t iat ive s t hat enhance perf ormance as  an 

organ i z at i on adj ust s to i t s  t a s k  envi ronment . Thi s s tudy a rgue s 

that the way slack affects organizati onal p e r f o rmance depends on 

the l eve l of s l ack ( high or l ow )  at a point in t ime and t he 

subsequent d i re c t i on o f  change ( incre a s e  or de creas e )  in i t s  

l eve l . 

Sharfman ( 1 9 8 5 ) sugge s t s  t hat an organ i z a t i on needs 

di f f e rent k inds o f  s l ack , depending on t he charac t e ri s t i c s  o f  t he 
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organi z a t i on ' s envi ronment . Bourge o i s  and S ingh ( 1 9 8 3 ) c l a s s i fy 

s l ac k  into t hree inte rre l ated but conceptua l ly di s t inct 

dimens i ons based on t he "eas i ne s s  o f  recove ry " : ava i l abl e ,  

re cove rab l e , and potent i a l  s l ack . Ava i l ab l e  s l ack corre sponds t o  

exc e s s , uncommi t t ed l i qu i d  resource s  in organi z a t ions ; 

re cove rab l e  s l ack corre sponds t o  exc e s s  cos t s , s t a f f , and s a l ary . 

Potent i a l  s l ack i s  an organ i z at i on ' s  pot ent i a l  t o  rai se funds 

f rom t he f inanc ial  marke t . For examp l e , c a s h  and marke t ab l e  

s e curi t i e s  repre sent readi ly ava i l ab l e  re s ource s  ( ava i l ab l e  

s l ac k ) ; account s re ce ivab l e  and ove rhead i t ems may t ake more 

e f fort and t ime to re cove r ( re c overab l e  s l ack ) ; and re sourc e s  can 

be ra i s e d  f rom the ext e rnal c ap i t a l  marke t ( pot ent i a l  s l ac k )  

The s e  three types o f  s l ack may have d i f f e rent ro l e s  in an 

organi z a t i on ,  resul t ing in di f f e rent compo s i t i on of  the typ e s  o f  

s l ac k  i n  t he organi z a t i on ,  dependent o n  t he requ i rement s o f  i t s  

envi ronment . 

Res earch Que s t i ons 

The pre sent re s e arch is mot ivated by t he conc ern about t he 

pos s ib l e  de t riment al  e f f e c t s  o f  re s ource s c arc ity on the qua l i ty 

o f  c are o f  hosp i t a l s .  The s tudy cons iders re source ava i l ab i l i ty 

a s  one o f  t he mos t  c ri t i cal  f a c t ors in de t e rmining a ho sp i t a l ' s  

performanc e . Envi ronment a l  re s ource ava i l ab i l i t y  a f f e c t s  the 

l eve l o f  i nt e rna l re s ource ava i l ab i l i ty and t he int e rnal resource 

ava i l ab i l i ty , in turn , a f f e c t s  a hosp i t a l ' s  performanc e . 
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Figure 1. A Conceptual Framework Relating Environmental Threat, 

Organizational Slack, Technical Efficiency, and Quality of Care 
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I n  t h i s s tudy ,  envi ronment a l  re s ource ava i l ab i l i ty i s 

repre sented by the l eve l  o f  envi ronment a l  t hreat whi ch a ho sp i t a l  

conf ront s ;  int e rnal re s ource ava i l ab i l i ty i s  repre sented by 

organ i z at i onal s l ack . Performance o f  a hosp i t a l  i s  repre sent ed 

by t he qua l i ty of  care and e f f i c i ency o f  t he ho sp i t a l . Thus , 

thi s s tudy exp l ore s t he re l a t i onship between envi ronment al  

threat , organi zat i onal s l ack , e f f i c iency , and qual ity of  c are i n  

ho sp i t a l s . 

The s tudy attempt s  t o  answe r s eve ral re s e arch que s t i ons : 

1 )  How doe s  envi ronment a l  t hreat a f f e c t  t he l eve l o f  s l ack and 

t he compos i t ion of di f f e rent type s of s l ac k ?  

2 )  How are l eve l o f  s l ack and organi z at i onal performance re l a t e d ?  

3 )  How doe s change ( incre a s e  or de creas e ) in s l ack in hosp i t a l s 

wi t h  di f f e rent l eve l s  o f  s l ack ( high or l ow )  a f f e c t  the qua l i t y  

of  c a r e  and e f f i c iency? 

4 )  How doe s change in e f f i c i ency ( incre a s e  or de c rea s e ) a f f e c t  

qua l i ty o f  c are in hosp i t a l s w i t h  di f f e rent l eve l s  o f  s l ac k ?  

F i gure 1 de scribes t he conceptual mode l pos i t ed in t hi s  

study . I t  i s  postul ated that envi ronment a l  t hreat a f f e c t s  t he 

s l ack l eve l o f  indivi dual ho sp i t a l s .  Then t he s l ack l eve l  

a f f e c t s  t e c hn i c a l  e f f i c i ency and quality o f  care simultaneously. 

Fina l ly , t e c hni cal e f f i c i ency inf luence s  qua l i ty of  c are . 

S igni f i c anc e o f  S tudy 

Al t hough re s earche r s  agree t hat e f f i c i ency and qua l i ty o f  
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care a f f e c t  each other ( Scot t & Fl ood , 1 9 8 7 ; Wan , 1 9 9 2 ) , prev i ou s  

stud i e s  o f  t he impact o f  the envi ronment o n  t h e  two concept s 

examine e i ther e f f i c i ency or qua l i ty o f  c are a s  t he dependent 

var i ab l e .  L i t t l e  is known about the s imu l t aneous impac t s  o f  

independent variab l e s  o n  both e f f i c i ency and qua l i ty of  care 

( S cot t & F l ood , 1 9 8 4 ) . Furthe rmore , mos t  s tudi e s  that have 

examined qua l i ty of c are and e f f i c i ency s imul t aneously are 

atheore t i ca l  in nature . The i r  de s c ript ive conc lus i ons about t he 

re l a t ionship may not be ve ry use ful t o  such informat ion users a s  

he a l t h  pol i cy make rs and hea l t h  c are organi z a t i on managers . 

Wi t h  t he impl ement at ion o f  t he PPS and increased 

compe t i t i on ,  ho sp i t a l s have been encount e ring c ri t i c al 

envi ronment a l  change s chara c t e r i z e d  by incre a s i ng envi ronment a l  

threat . The envi ronment al  t hreat a f f e c t s  t he l eve l of  

organi z at i onal s l ack in ho sp i t a l s . Thi s s tudy focus e s  on t he 

e f f e c t  o f  l eve l of and change in organ i z a t i onal s l ack on t he 

performance o f  a hospi t a l . By do ing so , t h i s  s tudy inve s t i gat e s  

ho sp i t a l  e f f i c iency and qua l i ty of  c are s imul t aneous ly i n  a 

theore t i c a l  f ramework . 

Organ i z at ional s l ack has been an int e re s t  o f  organi z at i on 

re s e archers s ince i t s  f i rs t  recogn i t i on by Cyert and March (1963) 

as an import ant factor in analyz ing organi z at i onal de c i s i on 

mak ing . The s l ack concept ha s been emp l oyed in inve s t igat ing 

various aspe c t s  o f  organi z at i onal s t rategic  and ope rat i ona l 

de c i s ion mak i ng and t he i r  e f f e c t s  on organi z at i onal performanc e . 

Howeve r ,  mos t  o f  t he s tudi e s  about t he impact o f  s l ack on 
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organ i z at i onal performance have focused on t he f inanc i a l  

pe rformance of  private corporat i ons . Thi s re s e arch inve s t igat e s  

the impact o f  s l ack on performance i n  t e rms o f  ope rat ional 

charac t e r i s t i c s  of  hosp i t a l s , such as  qual i ty o f  care and 

e f f i c i ency. Cons ide ring t he func t i onal ro l e s  o f  s l ack in an 

organi z a t i on ,  a s s e s s ing performance in t e rms of e f f i c iency and 

the qua l i ty of produc t s  i s  more spe c i f i c  approach . Al so , t he 

app l i c at i on o f  the s l ack concept t o  t he s tudy o f  e f f i c i ency and 

qual i ty of c are in ho sp i t a l s  is s igni f i c ant , cons i dering 

hosp i t a l s ' publ i c  s e rvice nature . The app l i c at i on of  t he concept 

s e ems part i cularly import ant cons idering t he current resource 

s c arc ity in the hea l t h  c are industry and i t s  imp l i c at ions for 

qua l i ty o f  c are . 

The s l ack concept provide s  a unique pe rspe c t ive , di f f e rent 

f rom t he conc ept s t radi t i ona l ly emp l oyed in re s e arch on t he 

perf ormanc e  o f  he a l t h  c are s e rvi ce organi z a t i ons . S l ack i s  

d i s t inct ive f rom f inanc i a l  soundne s s . Al t hough t he re may be s ome 

as soc i a t i on be tween f inanc i a l  soundne s s  and t he l eve l of s l ack , 

s l ack i s  pre sumed to  be t he re sult  o f  manage r i a l  pre f e rence 

de c i s i ons ( Ant le  & Eppen , 1 9 8 5 ) . Whi l e  f i nanc i a l  soundne s s  i s  

the re s u l t  o f  f inanc i a l  performance , s l ack i s  the re sult  o f  

manage r i a l  de c i s ions . F inanc i a l  soundne s s  i s  one of  t he f a c t or s  

t hat inf l uence manage r i a l  de c i s i ons o n  l eve l and compo s i t ion o f  

s l ack in a n  organ i z at i on . I n  t hi s  s ense , t he s l ack concept i s  

use ful i n  analyz i ng ope rat i onal chara c t e r i s t i c s , such a s  

e f f i c i ency and qua l i ty o f  care in a hosp i t a l . E f f i c i e ncy and 
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qua l i t y  o f  c are would be di re c t ly a f f e c t ed by t he l eve l and 

change s in t he l eve l of s l ack . S l ack i s  a l s o  di s t inct f rom 

organ i z at i onal s i z e . Both smal l and l a rge f i rms can have 

re l at ive ly l a rge or sma l l  s l ack re source s .  Cl ark , Varadara j an , 

and Pride ( 1 9 9 4 )  argue t hat t he re i s  no l og i c a l  reason to  suppose 

t hat s l ack and s i z e  woul d  be corre l at e d . The re f ore , analyz ing 

ho sp i t a l  performance in t e rms o f  s l ack di f f e rs f rom s tudi e s  

inve s t i ga t i ng how other f inanc i a l  and s t ructural charac t e r i s t i c s  

of  organ i z at ions a f f e c t  performance . 

Me t hodo l ogi cal ly , mos t  o f  t he emp i r i c a l  s tudi e s  on t he 

relat i onship be tween e f f i c i ency and qua l i ty o f  c are have emp l oyed 

e i ther c o s t  per case or c o s t  per pat i ent day a s  the proxy o f  

e f f i c i ency o f  care . The unde rlying as sumpt i on in us ing the s e  

me asure s i s  that co s t s  can approximate t he amount of  re s ourc e s  

used i n  t he pat ient c are . Howeve r ,  highe r c o s t  per pat i ent day 

or c a s e  c ou l d  resul t f rom othe r  f a c t ors t han t he amount o f  

re sourc e s  u s e d  i n  pat i ent care . I t  cou l d  be due to  the intens i t y  

of  t ra i n i ng a c t ivi t i e s , exc e s s ive pri c e s  p a i d  for re sourc e s  used , 

or other a c t ivi t i e s  t hat are not re l evant t o  pat i ent care . When 

we inve s t igate the re l a t i onship be tween e f f i c i ency and qua l i ty o f  

care , t he a s s e s sment o f  e f f iciency should f ocus o n  t he a c t u a l  

re sourc e s  used in the pat i ent care . 

Thi s s tudy measures hosp i t a l  e f f i c i ency u s i ng Data 

Enve l opment Ana lys i s  ( DEA) . DEA a l l ows a me asurement o f  

te chni c a l  e f f i c i ency more d i re c t l y  t han other t radi t i onal 

me asure s o f  e f f i c i ency do by u s i ng t he number o f  actual uni t s  o f  
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the input s and output s used . Furthermore , the c apab i l i ty o f  t he 

DEA a l gori t hm to  incorporate mul t ip l e  input s and output s a l l ows 

more va l i d measurement of  the t e chni cal  e f f i c i ency be cause 

hosp i t a l s  produce mUl t i - output s us ing mUl t i - input s . 

Summary 

Re s ource ava i l ab i l i ty i s  t he mos t  c r i t i c a l  factor for an 

organi z a t i on ' s survival and func t i on as  a purpos ive ent i ty . 

Envi ronment al  re source s  are t he resourc e s  t o  be t aken in , and 

s l ack re s ourc e s  are those re s e rved within t he boundary of an 

organi z a t i on . Both type s o f  re source s  a f f e c t  an organi z a t i on ' s  

performanc e . Ext ernal resource s  a f f e c t  t he l eve l o f  int e rnal 

re sourc e s , and the int e rnal resource s  a f f e c t  t he func t i oning of 

an organ i z at i on as a purpos ive ent i ty .  

I n  t h i s s tudy ,  a hosp i t a l ' s  purpose for exi s t ing i s  vi ewed 

as t he provi s i on of  high qua l i ty c are wi t h  high e f f i c i ency . The 

e f f i c i ency and the qua l i ty of c are are inf luenced by the 

management ' s  s t rategi c and operat i onal dec i s ions , whi c h  are 

a f f e c t e d  by t he l eve l of s l ack . The re fore , thi s s tudy argue s 

that the environmental impact on hospi t a l s ' e f f ici ency and 

qua l i ty o f  care shou l d  be s tudi e d  in conj unc t i on with t he s l ac k  

l eve l o f  each hospi t a l s . 

On t he o t he r  hand , e f f i c i ency and qua l i ty o f  care are not 

independent of each other . Con s i dering t he inconc lus ive re sul t s  

o f  previous re s e arch on t he re l a t i onship be tween e f f i c i ency and 
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qua l i ty o f  c are , i t  i s  di f f i cu l t  to  predi c t  how change i n  

e f f i c i ency c aused by a changing envi ronment wi l l  a f f e c t  t he 

qua l i t y  o f  care . Thi s  s tudy propos e s  t hat the re l a t i onship 

shou l d  be s tudied in t he cont ext o f  a theore t i ca l  f ramework , 

cons i de r i ng organi z at i onal charac t e r i s t i c s  t hat a f f e c t  e f f i c i e ncy 

and qual i ty of care s imul t aneously . I n  an a t t empt to  s tudy t he 

re l a t i onship in a theore t i c al f ramework , t h i s  s tudy inve s t igat e s  

the impact o f  change s in e f f i c i ency o n  t he qual i ty of  c are by 

cons idering the l eve l  of s l ack and change s in t he l eve l o f  s l ack 

in individual ho sp i t a l s .  
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CHAPTER 2 

REVIEW OF L ITERATURE 

The re l a t i onship between hosp i t a l  e f f i c i ency and qua l i ty o f  

care i s  equivocal and comp l ex . The primary obj e c t ive of  t h i s 

re search i s  to shed some l ight on t he conne c t i on be tween 

e f f i c i ency and qual i ty o f  c are by exploring t he impact of 

re source ava i l ab i l ity on t he re l a t i onship . Thi s chapter revi ews 

t he studi e s  that have a t t empt e d  t o  inve s t igate qua l i ty of  c a re 

and e f f i c i ency concept s s imul t aneous ly . Af t e r  t he l i t e rature on 

t he re l a t i onship between e f f i c i ency and qua l i ty of care , the 

l i t e rature on organi z at iona l s l ack i s  reviewed . The theore t i c a l  

prope rty o f  s l ack i s  di scussed by pre sent ing var i ous aut hors ' 

conc eptua l i z a t ions of  s l ack . The di s cu s s i on o f  t he ro l e s  o f  

s l ack focuses on the s t rategic and operat i onal ro l e s  of s l ack i n  

a n  organi z at i on . The f inal s e c t i on revi ews the s tudi e s  about t he 

impact o f  s l ack on organ i z at iona l performance . 

Hospi tal E f f i c i ency and Qua l i ty o f  Care 

Earl i e r  re searche rs have a t t empt e d  to i dent i fy the inhe rent 

re l at i onship be tween e f f i c i ency and qua l i ty o f  care . Neuhaus e r  

( 1 9 7 1 ) s tudi ed t he re l a t i onship between t he c o s t  o f  s even non 

med i c a l  department s ( mea sured by direct c os t s  and man - hours ) and 

qua l i ty of c are ( me asured by expert op inion , Jo int Commi s s i on on 
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Ac c redi t a t i on of  Hosp i t a l s ' evalua t i on , overa l l  in - ho sp i t al dea t h  

rat e , and s t a f f  qual i f i ca t i ons ) .  The dat a  showed some 

s i gni f i c ant assoc iat ions be tween cost  mea sure s and s t ructura l 

indi cators o f  qual i ty ,  sugge s t i ng t hat t he more e f f i c ient 

ho sp i t a l s  a l so exhibi t ed highe r care qual i t y . The use o f  

mul t ip l e  mea sure s f o r  both qua l i ty and e f f i c i ency re f l e c t s  a 

me t hodo l og i c a l  advance in t h i s  area o f  re s e arch . Howeve r ,  ln 

addi t i on t o  the doubt ful direct e f f e c t s  o f  non - medical 

department s on qual i ty of  c are , t he qual i ty o f  care and co s t s  

me asure s we re not adju s t e d  for c a s e  mix . I n - ho sp i t a l  de ath rate 

wa s adju s t e d  for l ength o f  s t ay ( LOS ) , whi c h  has many propert i e s  

other than severity o f  c a s e s , such as  e f f i c i ency o f  operat i on and 

e f f e c t ivene s s  of di s charge p l anning . 

Longe s t  ( 1 9 7 8 ) s tudi e d  ten hosp i t a l s in the me t ropo l i t an 

At l ant a area . The ten ho sp i t a l s  we re rank orde red on the ba s e s  

of  d i r e c t  c o s t s of  s e rvi c e s  provided and the qua l i ty of  the i r  

servi c e s .  Per uni t  c o s t  and work hours o f  s even key department s 

( di e t ary ,  hous ekeep ing , l aundry , med i c a l  re cords , pharmacy , 

l aboratory , and radiol ogy ) we re measured and ranked to  deve l op 

the c o s t  i ndex and work hour index . For qua l i ty o f  care , t hree 

dimens i ons o f  qual ity we re mea sured : t he percent age o f  bo ard 

c e rt i f i ed spec ial i s t s  on medi c a l  s t a f f  ( s t ructural qual i ty ) , 

percept i on by med i c a l  s t a f f  and out s i de expert s o f  t he qua l i ty o f  

the proce s s  o f  s e rv i c e  provided ( proc e s s  qua l i ty ) , and de a t h  rate 

adj u s t e d  for case seve r i ty ( outcome qua l i ty )  . Spearman rank -

orde r corre l a t i ons we re made u s i ng t he c o s t  me a sure s and the 
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qual i ty me asure s . The re sul t s  we re s t a t i s t i ca l ly s igni f i c ant in 

s ix o f  t he e i ght corre l a t i ons . The author conc luded that 

ho sp i t a l s  with highe r qua l i ty s e rvi c e s  t end t o  provi de s e rvi c e s  

at l owe r d i re c t  cos t s  and w i t h  f ewe r work - hours . 

I n  cont rast to  the conc lus i ons o f  t he two s tudi e s  di s cus s e d , 

Berry ( 1 9 7 4 ) report ed a negat ive re l a t i onship be tween e f f i c i ency 

and qua l i ty o f  care . Af t e r  analyz ing average c os t s  of 

approxima t e l y  6 , 0 0 0  short - t e rm hosp i t a l s for a t hree - year ( 1 9 6 5  -

1 9 6 7 )  period , Be rry ( 1 9 7 4 ) , admi t t ing t he c rudene s s  of  the 

di chot omi z e d  qua l i ty me asure ( t he a c c redi t at i on s t atus and 

ava i l ab i l i ty of " qua l i ty enhanc ingll s e rvi c e s ) ,  caut ious ly 

conc luded that qual ity o f  care and average cos t s  have a pos i t ive 

re l at i onship . Ac c redi ted hosp i t a l s  had highe r average co s t s  and 

had more qua l i ty- enhanc ing s e rvi c e s  such as a bl ood bank , 

patho l ogy l aboratory , pharmacy with pharmac i s t , and pos t 

ope rat ive recove ry room . Con s i dering t he use  o f  s t ruc tura l 

indi cators o f  qua l i ty o f  care , t he conc lus i on s e ems to be 

natura l : be t t e r  fac i l i t i e s  c o s t  more . 

Recogni z ing the l imitat i ons o f  t he s t ructural indi cat ors o f  

qua l i ty o f  c are , many re s e archers have used out c ome indi cators  

such as adjusted mortal ity rates, readmission rate, and other 

adve r s e  out come s as proxy for t he qua l i ty of hosp i t a l  s e rvi c e s  

provided . F l ood e t  a l . ( 1 9 8 2 ) recommended t hat , in t he absence 

of  an e s t ab l i shed causal re l a t i onship among the s t ructura l , 

proce s s , and out come qua l i ty ind i c at ors ( Donabe d i an , 1 9 8 0 ; 1 9 8 8 ) , 

the out c ome mea sure s t hat re f l e c t  t he ul t ima t e  goa l  o f  hosp i t a l  
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s e rv i c e  s houl d  be used as the qua l i ty i ndicator . 

F l ood e t  al . ( 1 9 7 9 ) s tudi e d  medi cal records of 6 7 0 , 0 0 0  

pat i ent s t reated in 1 7  s t rat i f i e d  s amp l e  hosp i t a l s  from 1 , 3 7 7  

hosp i t a l s a c ro s s  the Uni t ed S t a t e s . The qua l i ty of  care measure 

wa s an adj u s t e d  mort a l i ty rat e . The re s earchers adj usted t he 

case  mix di f f e renc e s  in t he mort a l i ty rat e among samp l e  hosp i t a l s  

by s t andardi z ing on admi s s i on s t atus , exi s t ence o f  surg i c a l  

procedures or medi cal  t reatment , compl i c a t i ons , and di s charge 

s t atus . They found that hosp i t a l s t hat rende red more spe c i f i c  

s e rvi c e s  ( in t e rms o f  type , amount s ,  and re l at ive cost l ine s s ) had 

l owe r t han expe cted in - ho sp i t a l  death rat e s . They a l s o  found a 

pos i t ive a s sociat i on between l engt h  o f  s t ay ( repre sent ing rout i ne 

nurs i ng c are and hot e l  s e rvice onl y )  and adj u s t e d  mort a l i ty rat e . 

Howeve r ,  when regional e f f e c t  was cont rol l e d , t he re l a t i onship 

wa s not s t a t i s t i c al ly s igni f i c ant , ind i c a t i ng a s igni f i cant 

reg iona l variat ion in LOS . 

More recent ly , B radbury , Gol e c , and S t een ( 1 9 9 4 )  ana lyzed 

the re l at i onship , us ing the dat a  o f  the t en mo s t  f requent ly 

oc curr ing di agno s i s  re l at e d  group s ( DRGs ) for adu l t  med i c a l  

s e rvi c e  admi s s ions t o  4 3  ho sp i t a l s in Pennsylvan i a . They u s e d  

mort a l i ty and morbidity as  qual i ty o f  c are i ndicators . Total 

charge , anc i l l ary charge s , and l engt h of s t ay we re measured a s  

re s ource use  indicat ors. Tho s e  mea sure s we re adj u s t e d  for 

admi s s i on seve r i ty group c l as s i f i c a t i on ,  based on t he Key 

Cl ini c a l  F i ndings at admi s s i on . The re sul t s  o f  ordinary l e a s t  

square s ( OLS ) regre s s i on o f  each o f  s ix out c ome and expendi ture 
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pairs s howed pos i t ive as soc i at i ons . They conc luded that 

hosp i t a l s  with re l a t ive ly poor out come s we re a l s o  ine f f i c i ent 

re source u s e rs . 

The s e arch for the inhe rent cost  and qua l i ty of  care 

re l a t i onship seems t o  conc lude with Fl eming ' s ( 1 9 9 1 )  comp l ex 

re l a t i onship argument . He s tudi e d  t he re l a t i onship between c o s t  

and qua l i ty us ing the dat a  f rom 6 5 6  hosp i t al s ' d i s c harge s . 

Qual i ty me asure s we re t he adj u s t e d  mort a l i ty rate and the 

adj u s t e d  uns cheduled readmi s s i on rate . Co s t s  we re measured by 

adj u s t e d  vari able cos t s  o f  indivi dual hosp i t a l s .  A cost  func t i on 

wa s deve l oped inc luding qua l i ty indi cators and output var i abl e s , 

to cont rol for the output l eve l . I n  orde r t o  mode l a nonl inear 

re l a t i onship , higher orde r t e rms o f  qua l i ty indi cators we re 

inc luded in the cost func t i on . The t hree ( f i r s t , second , and 

third orde r )  coe f f i c i ent s of the readmi s s i on measure we re 

s t a t i s t i c a l ly s igni f i cant , indicat ing a cub i c  re l a t i onship 

between cost and re admi s s ion rat e . Al so , surg i c a l  mort a l i ty wa s 

a s i gni f i c ant det e rminant of  cost  with s igni f i c ant coe f f i c i ent s 

in higher t e rms . From t he re sul t s , Fl eming ( 1 9 9 1 )  conc luded t ha t  

the re l a t i onship between cost  and qua l i ty o f  c are i s  far f rom 

pure and s imp l e . Marginal  cost  curve s derived f rom the 

regre s s i ons were convex , w i t h  pos i t ive a s soc iat i on between c o s t  

and qua l i ty at the l ow and t he high range s o f  qua l i ty o f  care . 

At t he medium qua l ity range , highe r qual i ty was a s soc i a t e d  w i t h  

l owe r c o s t s . 

The s e arch for a gene ral i z ab l e  c onc lus i on on t he 
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re l at i onship ha s been fut i l e , as  shown by t he cont radi c t ory 

resul t s . Unde r the ne c e s s ity for a theore t i c a l  f ramework t o  

gu i de t he spe c i f icat i ons in mode l ing t he re l a t i onship , 

re s e arche rs incorporat e d  organi z at i onal s t ructure const ruc t s  in 

re s e arch on the re l a t i onship . 

S c o t t , Flood , and Ewy ( 1 9 7 9 ) s tudied t he e f f e c t s  o f  ho sp i t a l  

s t ructural charac t e ri s t i c s  o n  the average intens i ty ( t he number 

of  di agno s t i c  and the rapeut i c  s e rvi c e s  provided ) , the durat i on of  

s e rv i c e  ( LOS ) , the ave rage amount o f  expendi t ure for pat i ent 

care , and the average qual i ty out come s . Measures o f  the 

s t ructural charac t e r i s t i c s  o f  hosp i t a l s  we re grouped into two 

cat egor i e s : c apa c i ty and cont rol . Capac i ty re f e r s  to  tho s e  

aspe c t s  t hat repre sent a hosp i t a l ' s  pot ent i a l  t o  supp ly s e rvi c e s . 

They we re measured by t o t a l  number o f  personne l employed , number 

of di f f e rent types o f  di agno s t i c  f ac i l i t i e s , s t a f f - t o - da i ly 

census rat i o , re s ident s - t o - regu l ar s t a f f rat i o , rat i o  o f  RN t o  

othe r  type o f  nurse , and oc cupancy rat e . Cont ro l re fers t o  t he 

di s t ribut i on o f  powe r or inf luence ove r de c i s i ons , and me chan i sms 

for t he control and coordina t i on o f  work a c t ivi t i e s . Inf luence 

ove r de c i s i ons was measured by asking que s t i ons about t he 

inf luence o f  phys i c i ans and admin i s t rators on de c i s ions i n  

hypothe t i c a l  s i tuat i ons . T o  mea sure t h e  c ont ro l l eve l and 

f requency of int e rac t ion among t he c l i n i c a l  s t a f f , rat i o  o f  

supervi sory t o  direct c are personne l , ave rage number o f  ward 

c l e rks and s e c re t a ri e s , and exp l i c i tne s s  o f  gene ral nurs ing 

pol i c i e s  we re measured . The resul t s  showed s omewhat amb i guous 
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a s s o c i a t i ons among the four cons t ruc t s : qua l i ty ,  quant i ty ,  c o s t , 

and organ i z at ional s t ructure . The re wa s only a s l ight pos i t ive 

a s s o c i a t i on be tween s t andardi z e d  mort a l i ty rate and capac i ty t o  

de l iver s e rv i ce s . I nt ens i ty was negat ive ly as soc i ated wi t h  

mort a l i ty rate , and not s igni f i c ant ly a s s o c i a t e d  wi th c o s t . 

Durat i on wa s pos i t ive ly a s soc i at e d  with c os t s  and mort a l i ty rat e . 

Admini s t rators ' within - doma in inf luence was pos i t ive ly re l a t e d  t o  

s e rv i c e  dura t i on ,  highe r cos t s , and qual i ty o f  c are . 

Fl ood e t  al . ( 1 9 8 2 ) s tudi e d  t he de t e rminant s of  qual i ty o f  

care in ho sp i t a l s .  Three s e t s  o f  independent var i abl e s  we re 

me asured : the charac t e ri s t i c s  of t he l arge r  organ i z a t i onal 

cont ext ; t he charac t e r i s t i c s  o f  the corporate s t ruc ture by whi c h  

t he prof e s s i ona l s  organ i z e d  t hems e l ve s ; and t he charac t e r i s t i c s  

of  t he individual prac t i t ioners . They a s s e s s e d  the qual i ty o f  

surg i c a l  out c ome s by measuring morb i d i ty oc curring seven days 

a f t e r  surge ry , or death wi t hin 4 0  days , adj u s t ing for t he 

pat i ent s ' phys ical  s t atus , s t age o f  d i s e a s e , age , and sex . O f  

the ho sp i t a l  cont ext var i abl e s , t he expense per pat i ent day wa s 

s igni f i c ant ly a s s o c i a t e d  with be t t e r  qua l i ty o f  care . On t he 

surg i c a l  s t a f f  organ i z a t i on l eve l , the number o f  cont rac t e d  

phys i c i ans and the number o f  surgical spe cialties we re found t o  

b e  s igni f i c ant ly assoc i at e d  w i t h  be t t e r  qua l i ty of  c are . On t he 

individua l l eve l , c ommi tment ( t he percent age o f  each surgeon ' s  

prac t i c e  a t  t he s tudy hosp i t a l s )  and qual i f i ca t i on ( t he numb e r  o f  

re s i denc i e s  c omp l e t e d )  we re s igni f i c ant ly a s soc i at ed wi t h  be t t e r  

qual i ty o f  care . Comparing t he impac t s  o f  t he t hree l eve l s  o f  
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independent var i abl e s , F l ood e t  a l . conc lude t hat charac t e r i s t i c s  

o f  t he hosp i t a l  organi z a t i on and t he component s t ructure o f  the 

pro f e s s i onal group we re more s t rongly a s soc i a t e d  wi th the 

di f f e renc e s  in qual i ty o f  c are t han we re t he di f f e renc e s  among 

individual surgeon ' s  chara c t e r i s t i c s . 

Both of  these s tudi e s  are d i s advant aged by the sma l l  s amp l e  

s i z e s ; 1 7  hosp i t a l s in S c o t t  e t  al . ( 1 9 7 9 ) , and 1 5  hosp i t a l s i n  

Fl ood e t  al . ( 1 9 8 2 ) . The sma l l  number o f  hosp i t a l s  l imi t s  t he 

conf i denc e to  be pl aced in any gene ra l i z at ion re l a t ing hosp i t a l s 

charac t e r i s t i c s  to the dependent var i abl e s . 

Based on the ent repreneur i a l  t heory o f  organi z at i ons , 

Short e l l , Becker , and Neuhaus e r  ( 1 9 7 6 ) hypothe s i z e d  that 

v i s ibi l i ty o f  organi z at i onal consequence s  is pos i t ive ly 

as soc i at e d  with e f f i c i ency and qua l i ty o f  c are . Hence , t hey 

surmi s e d  e f f i c iency and qua l i ty of c are s hou l d  be pos i t ive ly 

re l at e d . The ent repreneurial t heory pos i t s  that greater 

v i s ibi l i ty o f  cons equenc e s , l e s s  spe c i f i cat i on in comp l ex work 

department s ,  and non - programmed me chani sms to c oordinate t he work 

of inte rdependent department s are as soc i at e d  with more e f f e c t ive 

ut i l i z at i on of  re sourc e s . 

The s amp l e  cons i s t e d  o f  5 8  short - t e rm, voluntary, non

teachi ng hosp i t a l s  with 1 0 0  beds or more i n  Mas s achus e t t s . 

E f f i c i ency wa s measured by d i re c t  c o s t s per pat i ent day in t hree 

non - medi c a l  support department s ,  direct co s t s  per pat i ent day in 

four medi c a l  support department s ,  and ove ra l l  c o s t  per c a s e . 

Qua l i ty o f  c are wa s mea sured by t he medi c a l  surg i c a l  de a t h  rat e  
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and by t he pos t operat ive comp l i c a t i on rate fol l owing c l ean 

surge ry . Vi s ib i l ity o f  consequenc e s  wa s me asured by the numb e r  

o f  report s prepared for management , t he l eve l o f  management ' s  

awarene s s  o f  the inf ormat i on on ope rat i on . The dat a  showed a 

negat ive a s soc iat ion between vi s ib i l i ty o f  consequence and both 

medi c a l  and non -medi cal  support department cos t s . Howeve r ,  t he 

qua l i ty o f  care was not s igni f i cant ly a s s o c i at e d  with any 

me asure s o f  v i s ibi l i ty o f  cons equenc e s . The re l a t i onship between 

e f f i c i ency and qua l i ty of  c are was examined by dividing t he 

ho sp i t a l s into two group s based on the i r  score s  on each o f  t he 

e f f i c i ency and qua l i ty measure s . The resul t s  s how that 6 3 %  o f  

t hose hosp i t a l s wi th l ow med i c a l  surg i c a l  de ath rat e s  a l s o  had 

l ow comb ined non - med i c a l  and medi c a l  support department co s t s  p e r  

pat i ent day , whi l e  7 0  % o f  those w i t h  high medi c a l  surg i c a l  de a t h  

rat e s  h a d  high combined non - medi c a l  and medi c a l  support 

department cost  per pat i ent day . The authors conc lude that t he 

manage r i a l  and organi z a t i on de s ign vari ab l e s  ove r whi c h  

admi ni s t rators and med i c a l  s t a f f members have s ome degree o f  

cont rol were s t rongly a s s o c i a t e d  w i t h  ho sp i t a l  performanc e . 

Us i ng t he ident i c a l  dat a  and t heore t i ca l  f ramework , B e c ke r , 

Short e l l , and Neuhaus e r  ( 1 9 8 0 )  examined t he impact of  the 

v i s ibi l i ty o f  cons equenc e s  and procedure spe c i f i cat i ons on 

ho sp i t a l  l engt h of  s t ay . The dependent var i ab l e s  we re pre - op 

l engt h  o f  s t ay o f  Med i c are , Med i c are l engt h o f  s t ay ,  and overal l 

l engt h o f  s t ay . The dependent var i abl e s  we re cont rol l e d  by c a s e  

mix seve r i ty b a s e d  o n  t he j udgement o f  phys i c i ans a s  t o  t he 
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probab i l i t y  o f  de ath or comp l i cat i on in each o f  the 3 8  di agno s t i c  

cat egori e s . The qual i ty o f  c are indi cators ( t he medi c a l - surg i c a l  

de ath rat e s  and po st - surg i c a l  comp l i cat i on rat e s ) we re inc l uded 

as  t he c on t rol variabl e s . The re sul t s  indi cated an as soc i a t i on 

between a higher medi c a l - surg i c a l  death rat e and a l onge r 

preope rat ive l engt h o f  s t ay . The authors sugge s t , based on t he 

re sul t s , t hat ext ernal a t t empt s  t o  regu l a t e  r i s ing hosp i t a l  c os t s  

and s t imu l a t e  int e rnal e f f i c i ency are not ne c e s sarily 

incompat i b l e  with ma i nt a i ning or improving the qual i ty of  

ho sp i t a l  c are . 

S c hul z ,  Greenley , and Peters on ( 1 9 8 3 ) pos i t ed that the 

e f f i c i ency and qual i ty o f  t he c are re l a t i onship i s  dependent on 

manage r i a l  e f fort s . They s tudi e d  t he re l a t i onship between c o s t  

and qua l i ty of  care in 1 3  acute - care , inpat i ent p sychi a t r i c  uni t s  

and conc l uded that the re l a t i onship was dependent on t he 

manage r i a l  approach rather t han on any gene ra l i z able re l a t i onship 

of cost and qual i ty . They found t hat each un i t  showed di f f e rent 

direc t i ons o f  re l at i onship . The negat ive re l a t i onship between 

cost and qua l i ty of  c are ( be t t e r  qua l i ty wi t h  l owe r cost s )  was 

found i n  t he uni t s  wi t h  proact ive management t hat focused on 

organi z at i onal out come s , t hat made consequenc e s  of ope ra t i on 

vi s ibl e , and that promoted mutual coordinat i on . I n  the uni t s  

that showed a negat ive re l a t i onship , t hey c onc luded , var i ous 

manage r i a l  me c han i sms de s igned t o  cont rol co s t s  s eemed a l s o  t o  be 

a s s o c i a t e d  w i t h  more c are ful a t t ent i on t o  t he qua l i ty o f  pat i ent 

care . 
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Wan and Shukl a  ( 1 9 8 7 )  s tudied t he e f f e c t s  o f  cont extua l  and 

organ i z at i onal vari ab l e s  on t he qual i ty of care at 6 0  communi ty 

hospi t a l s , us ing the proc e s s  qual i ty ind i c ators as  the proxy o f  

qua l i t y  o f  care . They used inc i dent rat e s  gene rated f rom 

ho sp i t a l  report s ,  such as t he vo lume o f  e rrors in medi cat i on , 

errors i n  int ravenous l ine admin i s t rat i on , pat i ent f a l l s , pat i ent 

inj uri e s , and inappropriate di agno s t i c  and t he rapeut i c  

int ervent i ons as the qua l i ty i nd i c ators . N o  s igni f i cant 

re l a t ionship was found between nurs ing re source use and t he 

qua l i ty o f  care ind i c ators . 

S ince Peer Revi ew Organ i z at i ons ( PROs ) have been reviewing 

med i c a l  re cords of  Med i c are pat i ent s us ing a number of  exp l i c i t  

c r i t e r i a , many re searchers have used t he revi ew re su l t s  as  t he 

qual i ty o f  care indi cator . I n  t he PROs revi ew , medical  re cords 

that have f a i l ed to conform t o  any of t he c r i t e r i a  are re f e rred 

to phys i c i an advi sors t o  de t e rmine if t he re are j us t i f i ab l e  

re asons ( Fe l dman & Runda l l , 1 9 9 3 ; Haywared , e t  al . ,  1 9 9 3 ; Wan , 

1 9 9 2 ) . Al t hough the corre l a t i on between HCFA ( He a l t h  Care 

F inanc ing Admini s t rat i on )  mort a l i ty rat e s  and t he PRO prob l em 

rate wa s re l a t ive ly l ow ( r  = . 1 9 ) , the s tudi e s  u s i ng the PRO 

prob l em rat e  showed s imi l ar re sul t s  to t he resul t s  obt a i ned u s ing 

the HCFA mort al i ty rat e  in inve s t i gat ing t he a s soc i at i on between 

hosp i t a l  charac t e ri s t i c s  and qua l i ty o f  care ( Kuhn , e t  a l . ,  

1 9 9 1 ) . 

Us i ng t he PRO conf i rmed prob l em rat e as  t he qua l i ty o f  c are 

indi cator , Kuhn et al . ( 1 9 9 1 )  s tudi e d  t he a s soc i at i ons o f  
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ho sp i t a l  charac t e ri s t i c s  with qua l ity o f  care . Medi cal revi ew 

dat a  were obt a ined f rom 4 2  PROs be tween July 1 9 8 7  through June 

1 9 8 8 . The dat a  showed t hat highe r oc cupancy rate , gre a t e r  

payro l l  expense p e r  bed , highe r proport i on o f  phys i c i ans who we re 

board c e rt i f i ed spe c i a l i s t s , greater t e c hno l og i c a l  spe c i f i c at i on ,  

highe r number ' of  beds , highe r proport i on o f  nur s e s  who we re 

regi s t e red , and membership in the Counc i l  of Teaching Hosp i t a l s 

we re s igni f i cant ly a s s o c i at e d  with l owe r rat e s  o f  conf i rmed 

probl ems . The authors conc lude t hat hosp i t a l  re s ource s ,  

inc luding f inanc ial  s t atus ( me asured by payro l l  expense and 

occupancy rat e ) , t ra i ning of med i c a l  personne l ,  and the 

ava i l abi l i ty of  sophi s t i cated equipment , we re pos i t ive ly re l at e d  

to  t he qual ity of  care . 

Con s i dering the conc eptual and me t hodo l ogi c a l  di f f i cu l t i e s  

ln de al ing with the e f f i c iency and qual ity o f  c are of  ho sp i t a l s , 

the cont radi c t ory report s on t he re l a t i onship o f  the two conc ept s 

are not surpr i s ing . As t he l i t e rature ind i c at e s , the search for 

the uncond i t i onal and universal  re l a t i onship between the two 

concept s has been fut i l e  in producing sens ible re sul t s . The 

re l a t i onship depends on the typ e s  of pat i ent s f rom whom t he s e  

me asure s are deve l oped , t he organi z at i onal c harac t e ri s t i c s  o f  t he 

ho sp i t a l s  c hosen for t he analys i s  ( F l eming , 1 9 9 1 ) , and t he 

tempora l and spat i a l  envi ronment in whi ch t he hosp i t a l s are 

s i tuat e d . I n  orde r t o  ove rcome t he comp l exity i nvolved i n  t he 

study o f  t he re l a t ionship , t he re s earch has t o  be gu i de d  by a 

theore t i c a l  f ramework t hat can a l l ev i a t e  t he probl ems w i t h  t he 
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conc ept s .  Churning out conc lus i ons based on atheore t i ca l  

emp i r i c a l  analys i s  i s  not appropri ate . The re l a t i onship between 

e f f i c i ency and qual i ty o f  care is  an e s s ent i a l  i s sue to  be 

answe red for the users o f  such inf ormat i on to  e f f e c t ive ly perf orm 

the i r  t a s k s . Espe c i a l l y  unde r the current pre s sure for c o s t  

cont a i nment , the i s sue should b e  s tudi e d  in a prac t i c al way s o  

that t he re sul t s  c a n  b e  informat ive t o  t he u s e rs . 

Me t hodo l ogi cal ly , mos t  o f  t he s tudi e s  on t he re l a t ionship 

have been perf ormed u s i ng a c ro s s  s e c t i onal pe rspe c t ive . Thi s 

s tudy argue s that t he dire c t i on o f  t he e f fe c t  o f  e f f i c iency on 

qua l i ty of care is dependent on t he ho sp i t a l ' s  current l eve l o f  

e f f i c i ency , qua l i ty o f  care , and organi z a t i onal s l ack . I f  t he 

re l a t i onship i s  indeed dependent upon t he current l eve l o f  t he 

var i ab l e s , conc lus ions based on c ro s s  s e c t i onal analys i s  may not 

be va l i d . Thus , re search on t he re l at i onship ha s to  analyz e dat a  

u s i ng a l ongi tudina l perspe c t ive and cons i dering t he dire c t i on o f  

the change s in the var i abl e s . 

Organi z a t ional theor i e s  provide a f ramework that c an gu i de 

studi e s  o f  the re l at i onship . Bui l ding upon t he previous s tudi e s  

on t he impact o f  organi z at i onal charac t e r i s t i c s  on e f f i c i ency and 

qual i ty of c are , thi s study incorpora t e s  t he organ i z at i onal s l ack 

concept by analyz ing t he e f f e c t s  o f  l eve l o f  s l ack and change in 

the l eve l o f  s l ack on t he re l a t i onship between e f f i c i ency and 

qua l i ty of care . 
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Organi z a t i onal S l ack 

De f in i t i on o f  S l ack 

Cye rt and March ( 1 9 6 3 ) de f ined s l ack as  " the di spar ity 

between t he re sourc e s  ava i l ab l e  t o  the organi z at ion and t he 

payment s requ i red in ma int a ining the coal i t i on "  ( Cye rt & March , 

1 9 6 3 , p . 3 6 ) . They conceptual i z e d  an organi z at i on as a coal i t i on 

of individua l s , some o f  whom are further organ i z e d  into sub 

coal i t i ons . Individual part i c ipant s in an organi z at ion may have 

sub s t ant i a l ly di f f erent pre f e rence orde ring for t he 

organi z at i on ' s  goal s ,  and t he di f f e rence s  may l e ad to  goa l 

confl i c t s . The goal conf l i c t s  are re solved in t he short t e rm 

through barga ining proce s s e s  among t he organi z a t i onal 

part i c ipant s , re sul t ing in a dominant coal i t i on . The payment to 

the domi nant coal i t i on is c ri t i c a l  t o  hol d  i t  t oge ther within 

gene ral t e rms synthe s i z e d  in t he barga in proce s s e s . 

Organi z a t i onal s l ack i s  " payment s to  members o f  t he coal i t i on in 

exc e s s  o f  what i s  requ i red to  ma int a i n  t he organi z a t i on "  ( p . 3 6 ) . 

The s i de payment can t ake many forms : money , personal t reatment , 

author i t y , or organ i z at i onal pol i cy . 

Galbra i t h  ( 1 9 7 3 ) de f ined s l ack as  t he addi t i ona l re s ourc e s  

needed when a n  organi z at i on redu c e s  t he requ i red l eve l o f  

performance in i t s  work proce s s . The s l ac k  can be more s t a f f , 

more l eni ent deadl ine s , or other f a c t ors t hat provide f l exib i l ity 

between t he work re l a t e d  group s . Galbra i t h  ( 1 9 7 3 ) argue s t hat 

a l t hough s l ack is  usua l ly regarded as  a s ource o f  ine f f i c i ency , 
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i t  can be a l e s s  cost ly a l t e rnat ive t han othe rs in a l l owing 

rat i onal a c t i on in the face o f  c omp l exity . 

Bourge o i s  ( 1 9 8 1 )  a t t empt e d  to  provide a gene ral de f ini t i on 

o f  t he concept , synthe s i z ing f rom t he l i t e rature . He de f ined 

s l ack a s  f o l l ows : 

Organi z at ional s l ack i s  t hat cushion of  
ac tual or pot ent i a l  re sourc e s  whi ch a l l ows an 
organi z at i on to adapt suc ce s s fu l ly t o  
internal pre s sure s for adj us tment or to  
ext ernal pre s sure s for change in pol i cy ,  as 
we l l  as to  ini t i a t e  change s in s t rategy wi th 
re spe c t  to  t he ext e rnal envi ronment ( p . 3 0 ) . 

Thi s  de f in i t i on i l lus t rat e s  t he rol e s  o f  s l ack in an 

organi z at ion . S l ack works a s  a buf f er for t he envi ronment a l  

fluctuat i on and , at t he same t ime , works as  t he source of  

re sourc e s  for deal ing a c t ive ly with envi ronment . Interna l ly , 

s l ack provide s  a re source pool for mee t ing mul t ip l e  demands . 

The de f init ion o f  s l ack i s  further re f ined by Sharfman 

( 1 9 8 5 ) and Sharfman , Wol f , and Tans i k  ( 1 9 8 8 ) . They argue t hat In 

orde r for re sourc e s  to be cons i dered as t he s l ack , they mus t  be 

v i s ibl e to t he manage r and emp l oyab l e  in t he future . The 

" vi s ib i l i ty " sugge s t s  t hat t he s l ack s hou l d  be in t angible forms ; 

i . e . , money , peop l e , inventory , machine capac i ty ,  e t c . Thus , 

s l ack i s  di f f e rent f rom other int angible sys t ems and procedure s 

int ended t o  buf f er an organ i z a t i on and i t s  subsys t ems . The 

" emp l oyab l e " sugge s t s  t hat w i t h  no sub s t ant i a l  c hange s of sys t ems 

or re cyc l ing proce s s , t he re sourc e s  shou l d  be ava i l ab l e  t o  

manage rs f o r  t he redep l oyment . W i t h  t he s e  qua l i f i c a t i ons , 

ine f f i c i ency and s l ack c an be di f f erent i a t e d . As argued i n  
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Shar fman , Wol f ,  and Tans ik ( 1 9 8 8 ) , sub s t ant i a l  change s in t he 

current sys t em are requ i red t o  conve rt ine f f i c i ency to 

organ i z at i onal s l ack . For t he re sourc e s  t o  be func t i onal in 

management ' s  de c i s ions about re source a l locat i on , they shou l d  be 

re adi ly ava i l able wi t hout s igni f i c ant ly a f f e c t ing the current 

sys t em . 

Ro l e  o f  S l ack 

I n  thi s s e c t i on ,  l i t e rature on s l ack ' s rol e s  is summari z e d  

in t e rms o f  intra - organi z at i onal rol e s  and s t rategic behavior 

fac i l i t ator rol e s . The intra - organi z at i onal ro l e s  inc lude t he 

ro l e  a s  t he re sourc e pool t hat s at i s f i e s  t he mul t ip l e  int e rna l 

demands ( Cye rt & March , 1 9 6 3 ; De s s  & Orige r , 1 9 8 7 ) , and the ro l e  

as t he dev i c e  f o r  the reduc t i on o f  informa t i on proc e s s ing needs 

and sub - un i t  int erdependenc i e s  ( Galbra i t h , 1 9 7 3 ) . 

S l ack provides the f l exib i l i ty t o  t he organi z a t ional 

s t rategic  de c i s ion making . S l ack supp l i e s  re sourc e s  for a c t ive 

engagement with the envi ronment . I t  funds i nnovat i ons , r i s k  

t aking , and other experiment a t i on o f  a n  organi z at ion ( Cye rt & 

March , 1 9 6 3 ; Damanpour , 1 9 9 1 ; Haveman , 1 9 9 4 ) . On the other hand , 

s l ack s e rve s as  the buf f e r  between organi z a t i ons and ext e rnal 

cont ingenc i e s  ( Thompson , 1 9 6 7 ) by paying t he price for not 

conf orming t o  the envi ronment al  demands ( Chi l d ,  1 9 7 2 ; L i t s chert & 

Bonham , 1 9 7 8 ) . 

I nt ra - organi z at i onal Rol e s  o f  S l ack . Cye rt and March ' s  

de f in i t ion o f  s l ack addre s s e s  s l ack ' s ro l e  i n  re t a ining t he 

organi z at i onal part i c ipant s within t he organ i z a t i ona l boundary . 
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They de f i ne s l ack as ove rpayment for t he cont ribut i on of the 

part i c ipant s . I f  the payment i s  perce ived to  be l e s s  than a 

part i c ipant ' s  cont ribut ion , the part i c ipant wi l l  search for 

anothe r  organ i z at ion t hat c an maximi z e  hi s / her s l ack . Thi s  

argument can b e  re lated t o  s l ack ' s ro l e  a s  a minimi z e r  o f  goa l  

conf l i c t . 

As di s cus sed previously , t he goal  conf l i c t s  are re solved in 

barga ining proc e s s e s . The barga ining proc e s s e s  to  accommoda t e  

the conf l i c t ing demands of  organi z a t i onal subgroup s are performe d 

part ly by sequent i a l  a t t ent ioning in organ i z at i onal de c i s i on 

making and part ly by de centra l i z ing t he de c i s i on - making powe r 

( S cot t , 1 9 8 7 ) . Sequent i a l  a t t ent i oning i s  giving a t t ent i on t o  

one s e t  o f  demands at one point and to  other s e t s  when t hey 

be come more pre s s ing ( P f e f f e r  & S a l anc i k , 1 9 7 8 ) . 

Decent ra l i z at i on de l egat e s  t he re source dep l oyment de c i s i on t o  a 

l owe r l eve l o f  hierarchy ,  and by a l l owing " l ocal  rat i ona l i ty , " 

opt imi z e s  t he subsys t em ' s  goal . Consequent ly , sUb - opt ima l i ty o f  

perf ormance in the organ i z a t i on as  a who l e  i s  a l l owed . S l ack 

make s such s t rat egi e s  f e a s ible because i t  provi de s the re source 

pool t ha t  sub s t itut e s  for va lue homogene i ty by absorbing d i s c ords 

( Chakravarthy , 1 9 8 2 ) and by s a t i s fying more diverse demands o f  

subgroup s . 

S ingh ( 1 9 8 6 ) , in h i s  s tudy o f  6 4  medium - t o - l arge Uni t e d  

S t a t e s  and Canadi an corporat i ons , hypothe s i z e d  t hat 

organi z at i onal s l ack ha s a pos i t ive re l a t i onship with 

de cent ra l i z at i on o f  dec i s i on making . Howeve r ,  c ont rary t o  t ha t  
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predi c t i on ,  the resul t s  showed a negat ive re l at ionship between 

s l ack and decentral i z at i on . He suspe c t e d  the measurement o f  

de cent ra l i z a t ion i n  h i s  s tudy - - the CEO ' s de l egat ion of  de c i s i on 

aut hority t o  top execut ive s . S i ngh argued t hat a l t hough high 

s l ack i s  re l ated to  cent ral i z at i on in t op management , the 

re l a t i onship may be reve rsed at the l owe r leve l s  of 

organi z at i onal hierarchy . 

I n  conne ct ion wi th s l a ck ' s rol e  a s  a minimi z e r  of  goal  

conf l i c t , re se arche rs s tudi e d  t he e f f e c t  o f  s l ack on pol i t i c a l  

behavior . Cye rt and March ( 1 9 6 3 ) pos i t e d  a negat ive re l a t i onship 

between pol i t i c a l  behavior and l eve l of  s l ack . They argued that 

the high s l ack sat i s f i e s  the demands o f  all t he part i c ipant s so 

that t he re is  no need for pol i t i c a l  behavior in a l l ocat i on of  

re sourc e s . I n  cont ras t ,  As t l ey ( 1 9 7 8 ) argued t hat s l ack , a s  t he 

ava i l ab l e  re sources  to  be a l l ocated , woul d  be t he t arge t o f  

pol i t i c a l  behavior . 

Bourge o i s  and S ingh ( 1 9 8 3 ) s tudi e d  t he re l a t i onship between 

s l ack and pol i t i cal behavior among members o f  t op management . 

S t rat egi c di s cord and goa l d i s agreement we re dependent var i ab l e s  

and me asured by surveying t he t op management members . The 

re sul t s  e s t abl i shed no s igni f i c ant re l a t i onship be tween t he 

overa l l  l eve l of s l ack and each dependent var i abl e . The 

di saggregat i on of s l ack into component s ,  howeve r ,  showed a 

s t ronge r s e t  o f  re l a t i onship s . Pol i t i c a l  behavior s howed a 

st rong negat ive a s so c i at ion with re cove rabl e  s l ack and a pos i t ive 

as soc i a t i on w i t h  pot ent i a l  s l ack . But a f t e r  cont ro l l i ng for t he 
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s i z e  o f  t he management t e am ,  re coverab l e  s l ack no l onge r had a 

s igni f i c ant negat ive e f f e c t  on pol i t i c al  behavior whi l e  potent i a l  

s l ack s t i l l  a f fected pol i t i cal  behavior pos i t ive ly . 

Wayne and Rubins t e in ( 1 9 9 2 ) performed an expe riment a l  s tudy 

to  exp l ore t he e f f e c t s  o f  s l ack and s carc i t y  ( t he absence o f  

s l ack ) o n  pol i t i cal behavi or . They t e s t e d  the Goodin ' s  game 

t heore t i c  mathemat i c a l  mode l ( Goodin , 1 9 8 8 ) . The mode l predi c t s  

that supe rabundanc e ( s l ack ) make s mean ( noncooperat ive ) game s 

kinde r ( more coope rat ive ) ,  and kind ( cooperat ive ) game s me ane r 

( l e s s  c oope rat ive ) . I n  cont ra s t , s c arc i ty make s me an game s 

meane r and kind game s kinder . Subj e c t s  we re asked t o  de t e rmine 

to  what degre e they woul d  fund compe t ing p l ans devi sed by a k i nd 

( coope rat ive and rul e - abiding ) p l anner and a mean ( s e l f i sh ,  non 

coope rat ive ) pl anner . The re s earcher predi c t e d  t hat unde r 

scarc i ty ,  dec i s ion make rs woul d  s e l e c t  t he opt i on advocated by 

the buc c aneering cont e s t ant , and t hat unde r abundance ,  t hey woul d  

s e l e c t  t he opt i on advocated by t he coope rat ive and rul e - ab iding 

pl anne r . The resul t s  showed that both group s o f  de c i s ion make rs 

support e d  t he kind pl anner . However ,  unde r s carc i ty ,  support for 

the p l an advocated by t he buc c aneering p l anne r rose to i t s  

highe s t  l eve l , and support for t he p l an advocated by the rul e 

abi d i ng p l anne r was in i t s  l owe s t  l eve l . 

S l ac k  works as  t he buf f er between subun i t s  l inked in a work 

f l ow in an o rgani z a t i on . Galbra i t h  ( 1 9 7 3 ) exp l a ins t he requ i red 

coordina t i on l eve l be tween subun i t s  o f  an organ i z at i on i n  t e rms 

of  the amount of inf ormat i on exchanged in perf orming t a s k s . H i gh 
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perf ormanc e  s t andards increase the need for coordinat i on , whi c h  

can s t ra i n  t he informat i on f l ow between subuni t s . I n  orde r t o  

reduce t he inf ormat ion f l ow requ i rement s ,  Galbra i t h  sugge s t s , 

e i t he r  t he subuni t ' s  s t andard o f  performance c an be l owe red , or 

redundancy c an be int roduced in t he form o f  s l ack . He argue s 

t hat a l l owing s l ack in t he form o f  a l arge r margin of  error and 

redundant proc e s s e s  ( i . e . , an a l l owanc e for m i s t ake , wa s t e ,  

spo i l age , and s imi l ar unavo i dab l e  accompaniment s o f  work ) may be 

more e f f i c i ent· than a t t empt ing t o  opt imi z e  an overal l sys t em . 

Galbra i t h  ( 1 9 7 3 ) sugge s t s  t hat s ince c reat ing s l ack re sourc e s  i s  

a re l a t ive ly easy and painl e s s  solut i on ava i l ab l e  to  

organi z at i ons , whe ther or not  i t  i s  emp l oyed is  l i kely t o  be  

de t e rmined by the amount o f  compe t i t i on conf ront ing the 

organi z at i on in i t s  task envi ronment . 

I n  h i s  qual itat ive s tudy o f  comp l ex s t ruc ture s that supp ly 

repa i r  s e rvi c e s  of  e l e c t roni c  equ ipment in t he U .  S .  Navy , Kme t z  

( 1 9 8 4 ) i l l u s t rates  t he use  o f  inf ormat i onal buf f ers that prov i de 

the independent task perf ormance c apac i ty among subun i t s . 

Informa t i on bu f f ers are t he c o l l e c t i ons o f  inf ormat ion formed 

through organ i z a t i onal probl emi s t i c  s e arch and l e aning ( Cye rt & 

March , 1 9 6 3 ) , to  support dec i s i on mak ing or mon i t oring o f  work 

f l ow var i ab l e s . When a dys func t i on oc curs and t he exi s t i ng 

sys t em c annot provide t he solut i on , t he subuni t  make s t he 

de c i s i on us ing the informat i on bu f f ers . 

S t ra t egi c Ro l e s  o f  S l ack . Organi z at i onal s l ack repre s ent s 

the cushion t hat p l ays an adapt ive rol e  in t he changing 
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envi ronment ( Cye rt & March , 1 9 6 3 ; Horton , 1 9 8 7 ) . Ac cording t o  

Cye rt and March ( 1 9 6 3 ) , s l ack t ends t o  s t ab i l i z e  an organi z a t i on 

in two ways : 1 )  by absorbing exc e s s  re s ourc e s , i t  re t ards t he 

upward adj us tment of  a sp i rat i ons during re l a t ive ly good t ime s , 

and 2 )  by providing the pool o f  emergency re sourc e s , i t  permi t s  

organi z at i onal asp i rat i on t o  be ma inta ined during re lat ive ly bad 

t ime s . I n  t h i s  way s l ack prevent s the organi z at i on f rom 

re sponding t o  short - t e rm random change s in envi ronment al 

s t ab i l i ty . Marino and Lange ( 1 9 8 2 ) , in  the i r  s tudy of  f i rms i n  

the appare l and motor vehi c l e  part s indu s t ry ,  hypothe s i z e d  that 

high s l ack f i rms would exhib i t  l e s s  vari at i on in report ed 

earnings than would l ow s l ack f i rms in t he s ame indu s t ry . The 

variat i on i n  report ed e arnings wa s used as  t he proxy of 

organi z at i onal s t abi l i ty .  The re sul t s  showed t hat ove r t he 

e i ght - year s tudy period , t he high s l ack f i rms exhibi ted l e s s  

variat i on i n  earnings . 

S l ac k  i s  the source o f  re sourc e s  for t he imp l ement at i on o f  

s t rategi e s  t o  buf fer organi z at i on f rom the ext e rnal envi ronment . 

Bu f f e r ing s t rat egi e s  s e rve two purpo s e s : pre s e rving 

organi z at i onal aut onomy ( P f e f f e r  & S a l anc ik ,  1 9 7 8 ) and 

ma int a i ni ng opt imal e f f e c t ivene s s  of the t e c hn i c a l  core 

( Thomp s on , 1 9 6 7 ) . An organi z a t i on ,  as an open sys t em , ha s t o  

s t rugg l e  for aut onomy and d i s c re t i on when conf ront ed with 

cons t ra i nt s and cont ro l s  f rom its  envi ronment . When an 

organi z at i on submi t s  to ext ernal demands , it gene ra t e s  addi t iona l 

demands for var i ous ac t i ons , and re s t r i c t s  i t s  ab i l i ty t o  adapt 
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to future demands by other ext e rnal groups ( P f e f f e r  & S a l anc ik , 

1 9 7 8 ) . I n  ma inta ining aut onomy , s l ack i s  c ruc i al , s ince t he 

organi z at i on may have to  pay the pena l ty for not mee t ing the 

envi ronment a l  mandat e s . 

An organ i z at ion wi l l  a t t empt t o  bu f f e r  i t s  t e chn i c a l  core 

f rom envi ronment al f luctuat i ons by e l aborat ing subsys t ems for 

se curing input s and di spo s i ng output s .  S l ack i s  the source o f  

re sourc e s  f o r  the buf f er ing s t ra t e g i e s  t hat requ i re addi t i ona l 

re source s  t o  a l i gn an organi z at i on ' s  subsys t ems wi th the 

envi ronment . Measuring t he s l ack by t he p ro f i t  l eve l o f  2 0  

compani e s  in Canada , Dimick and Murray ( 1 9 7 8 ) s tudied t he e f f e c t  

o f  t h e  l eve l of  s l ack re sourc e s  o n  the charac t e r i s t i c s  of  human 

re source management . They report a s igni f i c ant pos i t ive 

a s s o c i a t i on between the sophi s t i c at i on of t he personne l s e l e c t i on 

proc e s s  and the l eve l o f  s l ack . They argue that s l ack created 

the condi t i ons that made the c o s t ly personne l s e l e c t i on pol i c i e s  

a f f ordabl e .  

S l ac k  a l l ows an organ i z at i on t o  int e ra c t  w i t h  i t s  

envi ronment more bo l dly ( Bourgeo i s , 1 9 8 1 ; S ingh , 1 9 8 6 )  by 

providing a bu f f er aga inst down s i de ri sks . S l ack reduc e s  t he 

c r i t e r i a  by whi ch organi z at i onal ac t i ons are j udged accep t ab l e  

( Thomp s on , 1 9 6 7 ) . Cye rt and March ( 1 9 6 3 ) argue t hat 

organ i z at i ons with high s l ack have t he opportun i t y  t o  experiment 

wi th new produc t s  or market s .  S l ack redu c e s  t he prob l em o f  

scarce re s ourc e s  and supp l i e s  t he funds f o r  innovat i ons t ha t  

woul d  n o t  be pos s ib l e  under re source s carc i ty . 
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The s e  argument s on the rol e s  o f  s l ack are app l ied i n  

emp i r i c a l  re s earch in the area o f  innova t i on and risk taking . 

The re l a t i onship between the t r i a l  o f  new drugs ( innovat i on )  and 

l eve l of organ i z at ional s l ack in hosp i t a l s was s tudi ed by Ro sner 

( 1 9 6 6 ) . The sample ho sp i t a l s  cons i s t e d  o f  2 4  non - t eaching , 

short - t e rm ho sp i t a l s in t he Chi c ago area . Re sul t s  showed that 

innova t i on ,  as  me asured by t he f requency and promptne s s  in u s i ng 

the new drug , varied d i re c t ly with t he organi z at i onal s l ack a s  

me asured by the hosp i t a l  oc cupancy rat e s . 

Mos e s  ( 1 9 9 2 ) examined t he re l a t i onship o f  s l ack and r i s k 

t aking behavi or . The dependent var i ab l e  was pric ing s t rat egy 

( skimming or pene t rat i on ) . Pene t rat i on pric ing sacri f i c e s  s hort 

run pro f i t s  in an a t t empt t o  e s t abl i sh a market and gene rat e  

prof i t s  ove r the long run ; skimming pric ing t r i e s  to  re cove r 

inve s t ment in the early s t age o f  t he product l i f e cyc l e  wi t h  

ini t i a l  high pri c ing . Thus , pene t rat i on pric ing i s  r i s k i e r  t han 

sk imming p r i c ing . The dat a for t he s tudy we re c o l l e cted for t he 

aero space i ndu s t ry in t he u . s .  de f ense marke t . Fol l owing 

Bourge o i s  and S ingh ( 1 9 8 3 ) , s l ack wa s mea sured by using publ i c ly 

ava i l ab l e  f inanc i a l  account ing dat a  t o  c apture t he three 

dimens i ons of s l ack . The re sul t s  show a s igni f i c ant pos i t ive 

a s s o c i a t i on be tween s l ack l eve l and pene t rat i on pric ing s t ra t egy . 

B romi l ey ( 1 9 9 1 ) inve s t i gat ed t he e f f e c t s  o f  s l ack on 

performanc e  and r i s k  t ak i ng within t he f ramework of t he proc e s s  

theory o f  organ i z a t i onal de c i s i on mak ing ( Cye rt & Marc h , 1 9 6 3 ) . 

He propos e d  t hat high or l ow s l ack organi z at i ons wou l d  t ake more 
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r i s k  t han woul d  organi z a t ions wi t h  mode rate l eve l s  of  s l ac k . He 

argued ,  f rom proce s s  theory that manage rs o f  high - s l ack 

organ i z at i ons have a buf f er aga inst f a i lure in r i sk t aking , and 

manage rs of l ow- s l ack organi z at i ons s t rongly asp i re to incre a s e  

the l eve l o f  s l ack . Thus , manage rs in e i ther high or l ow s l ack 

organi z a t i ons are more l i ke ly t o  t ake ri sks . The mode rat e s l ac k  

organ i z a t i ons , o n  the other hand , wi l l  t ake f ewe r ri sks , because 

they perce ive the i r  current performance a s  s at i s f a c t ory . The 

dat a , howeve r ,  did not support a curvi l inear re l a t ionship between 

s l ack and r i sk - t aking . Inst ead , the l eve l s  o f  s l ack and o f  ri s k 

t aking s howed a negat ive re l a t i onship . 

The mode rat ing e f f e c t  o f  s l ack on t he re l a t i onship be tween 

performance and r i sk - t aking behavior wa s s tudied by S ingh ( l 9 8 6 ) 

In  hi s mode l , performance has a negat ive re l a t i onship wi t h  r i s k 

t aking , but a pos i t ive re l a t i onship w i t h  organi z a t ional s l ac k . 

S l ack , on t he other hand , has a po s i t ive re l a t i onship with r i s k 

t aking . High performance wi l l  make an organi z a t i on cons e rvat ive 

in i t s  de c i s i on making , but t he high s l ack in t he such an 

organ i z at i on wi l l  a l l ow it to t ake ri sks . The dat a  showed that 

high performance incre a s e s  bot h t he ava i l ab l e  s l ack and t he 

recove rab l e  s l ack . The recove rab l e  s l ack incre a s e s  ri sk - t ak i ng 

behavi ors , but ava i l ab l e  s l ack doe s  not have a s igni f i c ant 

re l a t i onship with r i s k  t aking . S ingh sugge s t s  t hat t he resul t s  

show t he d i f f e rent propert i e s  o f  the two typ e s  o f  s l ack i n  

organi z a t i onal de c i s i on making . 

Cheng and Ke sner ( 1 9 8 8 ) ma inta ined t hat organ i z at i onal s l ack 
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doe s  not d i re c t ly a f f e c t  an organ i z at i on ' s  s t rat egy forma t i on . 

I n s t e a d , i t  pl ays an indi re c t  ro l e  in s t rategic de c i s ion mak i ng . 

S l ack a f f e c t s  an organ i z a t i on ' s  re sponse t o  envi ronment al  c hange 

through i t s  interact ive e f fe c t  on t he organi z a t i on ' s  s t ra t e g i c  

ori ent a t i on . The authors argued the s l ack o f  an organ i z a t i on i s  

the ne c e s s ary condi t i on for i t  t o  pursue and real i z e  i t s  c hosen 

s t rat egi c ori ent at ion . Us ing the Mi l e s  and Snow ( 1 9 7 8 ) 

f ramework , t hey hypothe s i z e d  t hat in a changing envi ronment , t he 

prospe c t o r  or de fende r orient a t i on o f  an organi z at i on woul d  be 

re inforced by high l eve l s  of s l ack . The dat a  were col l e c t e d  f rom 

t he 1 9  a i rl ine s  be fore and a f t e r  deregu l a t i on ( f rom 1 9 7 5  t o  

1 9 7 8 ) . Dat a showed t hat a i rl i ne s  t hat we re more prospe c t o r 

ori ent e d  t hree years be fore deregu l a t i on re sponded more 

forc e fu l l y  to deregulat i on in 1 9 7 8  t han did t ho s e  that we re l e s s  

prospe c tor - ori ent ed . Thi s re l a t i onship wa s s t ronge r for a i r l i ne s  

that had a high l eve l o f  s l ack be fore deregul at i on . 

S l ack and Organi zat i onal Performance 

The intra - organ i z a t i onal and s t rategic  ro l e s  o f  s l ack ar i s e  

from the f l exib i l ity t hat s l ack provide s  i n  a n  organ i z at ion ' s  

operat i onal and s t rategic de c i s i on mak ing . The f l exibi l i ty o f  an 

organi z at i on inf luenc e s  the organi z at i on ' s  performance . Howeve r ,  

there have been f ew studi e s  t hat inve s t igated t he impact o f  s l ack 

on organ i z at i onal performance . Thi s  s e c t i on revi ews t he s tudi e s  

on how t he s l ack a f f e c t s  organi z at i onal performance , and t he 

studi e s  on how f inanc i a l  perf ormanc e a f f e c t s  ho spi t a l s ' qua l i ty 

of care . 
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Ga lbra i t h  ( 1 9 7 3 ) emphas i z ed t he func t i ona l aspe c t s  o f  s l ack 

in coordinat ing the subun i t s o f  a comp l ex organ i z at ion . S l ack 

redu c e s  t he informat ion overf l ow among t he conne cted work 

proc e s s e s  and make s comp l ex tasks more manageab l e . Marino and 

Lange ( 1 9 8 2 ) e s t imated the l eve l of s l ack dep l oyed to de coup l e  

the subsyst ems , by measuring t he turnove r rat e  of  work - i n - proc e s s  

inventory . They argued t hat , in a manu f a c turing f i rm , a 

produc t i on - smoothing obj e c t ive might be rea l i z ed t hrough 

dep l oyment of s l ack as work - i n - proc e s s  inventory . They 

hypot he s i z e d  that l arge r inventory inve stment s in t he high - s l ack 

f i rms woul d  re sul t in l e s s  increase in the rate o f  inventory 

t u rnove r than the l ow - s l ack f i rms have , as  s a l e s  increas e s . The 

dat a  show that during the s tudy period t he incre a s e  in invent ory 

turnove r in the high - s l ack f i rms was s igni f i cant ly l owe r t han 

that in t he l ow- s l ack f i rms . 

Marino and Lang ( 1 9 8 2 ) a l so t e s t e d  whe ther t he high - s l ack 

organi z a t i ons have highe r admini s t rat i on and s e l l ing cos t s . The 

argument wa s that the f i rms with s l ack re source s  would s a c r i f i c e  

e f f i c i ency , t o  some ext ent , t o  enhance e f f e c t ivene s s . Such 

empha s i s  on e f fect ivene s s  requires increased s t a f f  personne l and 

highe r s e l l ing and admin i s t rat ive cos t s  per s a l e . The dat a  s how 

no s igni f i c ant di f f e rence between t he high - s l ack and l ow - s l a c k  

f i rms in t he rat e  o f  expens e s  per s a l e  ove r t he s tudy period . 

Bromi l ey ( 1 9 9 1 )  pos i t e d  a curv i l inear re l a t i onship be tween 

organi z a t i onal perf ormanc e and l eve l o f  s l ack . That i s , t he 

highe r - s l ac k  and l owe r - s l ack organ i z a t i ons woul d  have highe r 
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future perf ormance than would t he organi z at ions mode rat e  s l ac k  

l eve l s . Bromi l ey ( 1 9 9 1 )  argued t hat s l ack may b e  use ful to  

organi z at i ons because i t  provide s an e s s ent i a l  bu f f er for t he i r  

act ivi t i e s . For examp l e , without s l ack , any reduct ions in c a s h  

f l ow woul d  re sul t in immediate s hort age s o f  funds , caus ing 

dys func t i onal organ i z at i onal change s such as  i ayo f f s  and 

canc e l l at i on of cap i t a l  inve s tment s t hat woul d  l ead to  l o s t  

bus ine s s  opportuni t i e s . On t he othe r  hand , he argued , t he l ow 

s l ack f i rms would manage very care ful ly , f inding ways to  reduce 

co s t s  and improve performance . The re sul t s  show s l ack , 

part i cul arly ava i l ab l e  and pot ent i a l  s l ack , t o  be a s s o c i a t e d  wi t h  

high performance . Howeve r ,  the re sul t s  do not provi de s t rong 

support for a nonl inear re l a t i onship of s l ack with future 

performance . The pos i t ive as s o c i a t i on be tween future performance 

and s l ack is  supported by Hambrick and D ' Aveni ( 1 9 8 8 ) . They 

compared 5 7  large bankrup t c i e s  and 5 7  mat ched survivors . 

Dep l e t i on o f  s l ack wa s one o f  t he maj or ind i c a t ors o f  bankrup t cy , 

and the c hron i c  dep l e t i on o f  s l ack was de t e c t ed as  early a s  1 0  

ye ars be f ore the bankrup t cy . 

Al t hough there are no s tudi e s  t hat inve s t igate the imp a c t  o f  

s l ack o n  ho sp i t a l  performance , some re s e archers s tudi ed t he 

impact o f  f inanc ial  perf ormance on hosp i t a l  qua l i ty o f  c are . 

Harkey and Vrac iu ( 1 9 9 2 ) s tudied t he re l a t i on be tween ope rat i ng 

margin and qua l i ty o f  c are , u s i ng survey and f i nanc i a l  dat a f rom 

8 2  sma l l  and medium - s i z e d  ho sp i t a l s .  The dat a  s how a pos i t ive 

as soc i a t ion be tween t he percept i on o f  qua l i ty and ope rat i ng 
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margin . Du f fy and Friedman ( 1 9 9 3 ) report ed , in the i r  s tudy on 

hosp i t a l s  wi t h  chroni c  f inanc i a l  l o s s e s , t hat mos t  of  the 

ho sp i t a l s  with low f i nanc i a l  re s ource s  s t i l l  survived even 

without obs e rvable improvement in e f f i c i ency . They had reduced 

rat e s  o f  i nve s tment in new t e c hno l ogy , however , whi c h  cou l d  have 

l ong - t e rm adverse e f f e c t s  on t he qua l i ty of c are . 

A pos i t ive a s s o c i a t i on be tween re s ource ava i l ab i l i ty and 

qua l i ty of care is report ed by many s t udi e s . Kuhn e t  al . ( 1 9 9 1 )  

found t hat ho sp i t a l s with greater t e c hno l ogi c a l  s ophi s t i c a t i on 

had highe r qua l i ty o f  c are . Cl eve r l ey and Harvey ( 1 9 9 2 ) found 

that ho sp i t a l s  with higher mort a l i ty rat e s  for four cons ecut ive 

ye ars had l owe r inve s tment in c ap i t a l  a s s et s . Levi t t  ( 1 9 9 4 )  

inve s t igated the re l a t i onship between t he rat e  o f  con f i rmed 

f a i lure of PRO generic  qua l i ty s c reening and t he amount o f  

inve s tment in prope rty , p l ant , and equipment o f  8 7  hosp i t a l s in 

Ma s s achu s e t t s ; the s tudy report ed po s i t ive a s soc i at ions . 

Al t hough the theore t i c al  argument s about t he prope rt i e s  o f  

s l ack c onvey a n  obvious re l a t i onship between s l ack and 

organi z at i onal perf ormance ,  few stud i e s  have i nve s t igated t he 

re l a t i onship emp i r i c a l ly . Furthe rmore , mo s t  s t udi e s  that 

inve s t igated the impact o f  s l ack on performance ( Bromi l ey ,  1 9 9 1 ; 

Hambri ck & D ' Aveni , 1 9 8 8 ; Marino & Lange , 1 9 8 3 ) used f inanc i a l  

performance a s  the indi cator o f  organ i z a t i onal performance . 

Howeve r ,  t he pre sent s tudy argue s t hat i n  cons i dering t he 

func t i onal ro l e s  o f  s l ack in an organ i z a t i on ,  a s s e s s ing 

performance i n  t e rms o f  e f f i c i ency and t he qua l i ty o f  produc t s  i s  
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more spec i f i c  approach to  inve s t igat ing t he re l at ionship betwe e n  

s l ack and performance . Al t hough f inanc i a l  performance can 

summari z e  overal l organi z at i onal performanc e , t he e f f i c i ency and 

qual i ty of c are may more d i re c t ly de s c r ibe t he e f f e c t  o f  

s t ra t e g i c  and opera t i onal de c i s i ons inf luenced by the l eve l o f  

s l ack . Thi s approach i s  a l s o  more appropriate in view o f  t he 

not - f o r - p ro f i t  charac t e ri s t i c  o f  t he ma j or i ty o f  hosp i t a l s  in t he 

Uni t ed S t a t e s . 

Many s tudi e s  have sought to  i dent i fy t he gene r i c  

re l a t i onship between c o s t , or t e c hn i c a l  e f f i c i ency , o f  ho sp i t a l  

servi c e s  and the qua l i ty o f  c are . Obvious ly t he two concep t s  

af f e c t  e a c h  other , as s t at e d  in S c o t t  and Fl ood ( 1 9 8 7 ) : " co s t  and 

qual i ty of care are more anal ogous to S i ame s e  twins : a change i n  

one h a s  t he potent i a l  t o  a l t e r  s igni f i c ant ly t he other " ( p . 9 8 ) . 

Howeve r ,  t he conceptua l and me thodo l ogi c a l  comp l exity of  t he two 

concept s hinde rs a genera l i z ab l e  conc lus i on about the 

re l at i onship . I n  orde r t o  gene rate more u s e ful inf ormat i on about 

the re l a t i onship , l a t e r  re s earchers incorporated organi z at i onal 

theory that would gu i de t heore t i c al  spec i f i c at i ons o f  t he i r  

s tudie s .  

The pre s ent re s earch emp l oys t he concept o f  organ i z at i onal 

s l ack t o  inve s t igate t he re l a t i onship between e f f i c i ency and 

hosp i t a l  qua l i ty of care . The fundament a l  prope rty o f  
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organ i z at i onal s l ack i s  the f l exib i l i ty i t  provides for the 

organ i z at i on ' s  s t rategi c ,  t a c t i cal , and ope rat i onal dec i s i on 

maki ng . L i t e rature on s l ack c an be summari z e d  in t e rms o f  i t s  

int ra - organ i z at ional rol e s  and i t s  rol e s  a s  a f ac i l i tator o f  

s t rategi c behavi or . The int ra - organ i z a t i onal ro l e s  inc lude 

minimi z ing organi zat i onal goal  conf l i c t s , coal i t i on ma int enanc e , 

and bu f f e ring work f l ow .  I n  s t rategic management , s l ack 

f ac i l i t a t e s  such behaviors a s  t e c hn i c a l  core bu f f ering , 

innovat i on , and risk t aking . 

The concept of  organ i z a t i onal s l ac k  p l ays a v i t a l  ro l e  i n  

thi s s t udy ' s inve s t i ga t i on o f  e f f i c i ency and qua l i ty of  care in 

ho spi t a l s . The argument i s  t hat t he l eve l o f  s l ack , whi c h  is  

de t e rmined by envi ronment al  t hreat and management ' s  di s c re t i on , 

a f f e c t s  t he organi z a t i on ' s f l exibi l i ty in mak ing s t rategi c ,  

t ac t i c a l , and operat i onal dec i s i ons . Hence , organ i z at i onal 

performanc e  should be a f f e c t e d  by t he l eve l o f  s l ack . 
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CHAPTER 3 

THEORETI CAL MODEL 

Thi s s tudy propo s e s  a mode l o f  envi ronment - organ i z a t i on 

int e r f a c e  and assoc iated performance out come . The ma in purpose 

of thi s s tudy i s  to  inve s t igate the impact o f  l eve l of  s l ac k  

( high and l ow )  and t he change s in t he l eve l o f  s l ack ( incre a s e  

and de c re a s e )  o n  organi z a t i onal performance . The inve s t igat i on 

i s  based on three theore t i cal  as sumpt i ons : 1 )  t he l eve l o f  s l ack 

i s  a func t ion of the l eve l o f  envi ronment al  re s ource 

ava i l ab i l i ty ; 2 )  organi z a t i onal s l ack ha s a curvi l inear 

re l a t i onship with e f f i c i ency and wi t h  e f f e c t ivene s s ; and 3 )  

management s t rives t o  ma int a i n  s l ack at an opt�ma l l eve l  i n  a 

given envi ronment , in orde r t o  maximi z e  t he e f f i c i ency and 

e f f e c t ivene s s  of i t s  organi z a t i on . 

The re source ava i l abi l i ty in an envi ronment inf luence s  t he 

survival and growth o f  t he organi z at i on within t hat envi ronment 

( De s s  & Be ard , 1 9 8 4 ; Randolph & De s s , 1 9 8 4 ) . When re sourc e s  are 

abundant , it is re l a t ive ly e a sy for organi z at i ons to  survive , and 

thus t hey can pursue goa l s  other than survival ( Ca s t rogi ovann i , 

1 9 9 1 ) . However , when envi ronment al  re source s  are s carce , 

survival be come s t he ma in conc e rn o f  an organi z a t i on . S t aw ,  

Sande l ahds , and Dut t on ( 1 9 8 1 )  sugge s t  t hat when t he envi ronment a l  

re sourc e s  o f  organi z at i ons are poor , t hey a r e  preoccup i e d  w i t h  

conserving t he i r  l im i t e d  int e rnal re s ourc e s . The s t ra t e g i c  
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cho i c e s  open to  them t end to  be l imited by the s c anty mat e r i a l  

re sourc e s  ava i l abl e . They are more l ike ly to  pursue de fens ive 

s t rategi e s  emphas i z ing the e f f i c iency of int e rna l operat i ons 

( S t aw & S zwa j kowski , 1 9 7 5 ) . I n  such an envi ronment , s l ack wi l l  

be searched out and reduced . The re f ore , t he l eve l of  

organ i z a t i onal s l ack is  a func t i on o f  the envi ronment al re source 

ava i l ab i l i ty for an organi z a t i on . Thi s  s tudy predi c t s  a po s i t ive 

as soc i a t i on be tween the l eve l of s l ack and t he envi ronment a l  

re source ava i l abi l i ty . 

Change s in s l ack l eve l a f f e c t  t he performance ( or e f f i c i ency 

and e f f e c t ivene s s ) of an organi z a t i on ( Kme t z ,  1 9 8 0 )  In  thi s 

s tudy ,  organ i z at ional s l ack i s  a s sumed t o  be curvi l inearly 

re l at e d  t o  e f f i c iency and t o  e f f e c t ivene s s . S ince s l ack i s , by 

de f i n i t i on ,  the ext ra re source s  ove r t he minimum ne c e s sary t o  

accomp l i sh t asks , the extra re sourc e s  provide f l exibi l i ty i n  

s t ra t e g i c  and operat i onal de c i s ions , t hus improving 

organi z a t i onal performance up t o  a point . Howeve r ,  exc e s s ive 

s l ack wi l l  be de t riment al  to  organi z a t i onal performance , because 

leni ent management wi l l  reduce organi z at i onal cont rol . Thus , 

there exi s t s  an opt ima l l eve l o f  s l ack for achi eving maxima l 

e f f i c i ency and for achi eving maximal e f f e c t ivene s s  in an 

organ i z a t i on . Unt i l  s l ack reache s  t he opt imum , e f f i c i ency and 

e f f e c t ivene s s  improve as s l ack incre a s e s .  When s l ack exceeds t he 

opt imum , howeve r ,  i t  adversely inf luenc e s  e f f i c i ency and 

e f f e c t ivene s s . There fore , thi s s tudy pos i t s  t hat s l ack ha s a 

curvi l inear re l at i onship with e f f i c i ency and w i t h  qua l i t y  o f  c are 
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in a hosp i t a l . 

The s tudy as sume s that the management o f  an organi z a t ion 

s t rive s t o  maximi z e  i t s  performance . To do so , management mus t  

ma int a i n  t he l eve l o f  s l ack i n  i t s  opt ima l range . Al t hough 

envi ronment a l  forces  s t rongly a f f e c t  the l eve l of s l ack in an 

organ i z a t i on ,  management manipu l a t e s  t he s l ack l eve l within t he 

l imi t s  imposed by the envi ronment . The s tudy pos i t s  that 

reducing s l ack in the high - s l ack hosp i t a l s wi l l  improve 

e f f i c i ency and qual i ty of c are , but in t he l ow - s l ack ho sp i t a l s 

adve rse ly a f f e c t  e f f i c iency and qua l i ty o f  c are . Incre a s i ng 

s l ack wi l l  have the oppos i t e  e f f e c t  on hosp i t a l  e f f i c iency and on 

qua l i t y of care in di f f erent l eve l s  of s l ack . 

Ashby ( 1 9 7 1 ) argued t hat t he survival o f  an organi z at i on 

requ i r e s  i t s  e f fect ivene s s  and e f f i c iency t o  be kept wi thin 

de s i red l imi t s . The de s i red l imi t s  for e f f e c t ivene s s  and 

e f f i c iency c an be repre s ented by the opt ima l range in l eve l o f  

s l ack a t  whi ch the organ i z a t i on achi eve s opt ima l performance . A 

management whose l eve l o f  s l ack i s  not in i t s  opt ima l range 

( t hrough e i t her exc e s s ive or l ack ) wi l l  a t t empt to tune t he s l ack 

leve l t o  t he opt imal range , the reby a f f e c t ing the e f f i c i ency of 

product i on and the qua l i ty o f  produc t s . 

I n  i nve s t igat ing t he re l a t i onship be tween e f f i c i ency and 

qual i ty of c are , t h i s  s tudy cons iders how c hange s in e f f i c i ency 

a f f e c t  t he qua l i ty o f  c are . The s l ack l eve l inf luenc e s  

e f f i c i ency , and t he change in e f f i c i ency i n f l uenc e s  t he qua l i ty 

of care . The impact o f  change in e f f i c i ency on qua l i ty o f  c a re 
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i s  dependent on a hosp i t a l ' s  current l eve l of  s l ack . The s tudy 

pos i t s  that in the high - s l ack hosp i t a l s  change in e f f i c iency ha s 

a pos i t ive re l at ionship with qual i ty o f  care , t hat i s , incre a s e d  

e f f i c i ency wi l l  improve qua l i ty o f  c are , and de c reased e f f i c i e ncy 

wi l l  worsen the qua l i ty of care . I n  the l ow - s l ack ho sp i t a l s , t he 

re l a t i onship i s  as sumed to  be negat ive : increased e f f i c i ency 

worsen t he qua l i ty of  c are , and the de creased e f f i c iency improve s 

the qua l i ty o f  care . The high - s l ack hosp i t a l s c an pursue 

mul t ip l e  goa l s  ( improvement of e f f i c i ency and qua l ity of care ) , 

but t he l ow - s l ack hosp i t a l s c annot a f ford t o  do so . The argument 

is that the hosp i t a l s t hat improve e f f i c i ency by vo lunt ary 

e f fort s rather than unde r t hre a t s  t o  the i r  survival are more 

l i kely to improve e f f i c iency and qual i ty of c are s imul t aneou s l y . 

On t he other hand , t ho s e  hosp i t a l s that improve e f f i c i ency 

be cause t hey have no other a l t e rnat ive are more l i ke ly to  make 

t rade - o f f  of qual i ty of c are and e f f i c i ency . 

De f in i t i on o f  Con s t ruc t s  

Envi ronment al  re source ava i l ab i l i ty i s  c onceptual i z e d  i n  

t e rms o f  t he l eve l o f  envi ronment al  t hreat . Fo l l owing S t aw ,  

Sande l ahds , and Dut t on ' s ( 1 9 8 1 )  de f in i t i on o f  envi ronment a l  

thre at , thi s s tudy l ooks at the l eve l o f  regulatory pre s sure and 

compe t i t ion among individual hosp i t a l s  to de t e rmine t he l eve l o f  

thre at . The s tudy vi ews t he imp l ement at i on o f  t he PPS and 

incre a s i ng c ompe t i t i on in hospi t a l s ' current envi ronment as t he 
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cr i t i c a l  e l ement s in de t e rmining t he l eve l of envi ronment al  

threa t  for individual hosp i t a l s .  

Organi z a t i ona l s l ack i s  de f ined as  t he ext ra re sourc e s  t hat 

are ava i l ab l e  to the management without s igni f i cant ly changi ng 

the current product i on sys t em . Thus , for examp l e , re sourc e s  

gene rated by reduc ing the current product i on l eve l are not 

c l a s s i f i e d  as  s l ack re source s .  I n  thi s s tudy ,  s l ack i s  

c l a s s i f i e d  as  ava i l ab l e  s l ack , re cove rab l e  s l ack , and potent i a l  

s l ack , according to  e a s e  o f  ava i l ab i l i ty ( Bourge o i s  & S i ngh , 

1 9 8 3 ; S i ngh , 1 9 8 6 ) . Ava i l ab l e  s l ack re f e r s  t o  t he s l ack t hat i s  

mo s t  e a s i ly ava i l ab l e  t o  t he management i n  an organi z a t ion . 

Re coverab l e  s l ack re f e rs t o  t he s l ack t hat ha s been put into a 

sys t em a s  a type of  c o s t s  and i s  ava i l ab l e  only with some e f f ort . 

Potent i a l  s l ack re fers to  t he organi z at i onal c apac i ty t o  gene rat e  

re source s  f rom ext ernal f inanc i a l  marke t s . The total  s l ack i s  

the we i ght ed sum of  di f f e rent type s o f  s l ack in a n  organi z at i on . 

I n  thi s s tudy t e c hn i c a l  e f f i c i ency re f e rs t o  the degree t o  

whi ch a n  organ i z at ion convert s i t s  input s t o  output s ,  a s  c ompared 

to  t he performance s o f  i t s  peers ( Oz can ,  Luke , & Hakseve r , 1 9 9 2 ; 

Saxton , e t  a l . ,  1 9 8 9 ) . Thus , a ho sp i t a l  i s  de f ined as 

ine f f i c i ent if i t  cou l d  have produced t he s ame amount o f  pat i ent 

care and o t her output s with f ewe r re sourc e s  t han i t  actua l ly 

consume d , or i f  i t  cou l d  have produc ed more output wi t h  t he 

amount o f  re s ourc e s  i t  used ( Oz can ,  1 9 9 2 ; She rman , 1 9 8 4 ) . Change 

in t e c hn i c a l  e f f i c iency is any a l t erat i on in input - output 

re l a t i onship s , inc luding t hose re sul t ing f rom c hange s i n  t he 
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product i on proce s s , change s in me t hods o f  us ing exi s t ing 

proce s s e s , change s in input proport i ons or output mix , and 

change s in t he rate or s c a l e  at whi ch exi s t ing proce s s e s  are 

ut i l i z ed . 

The qua l i ty of  c are , in t h i s  s t udy , i s  the qual ity o f  

inpat i ent care provided in medi c a l / surg i c a l  hosp i t a l s .  The 

Inst i tute of Medi c ine ( 1 9 9 1 )  de f ined qua l i ty of c are as " t he 

degree to which hea l t h  s e rvi c e s  for individua l s  and popu l a t i ons 

incre a s e  the l i ke l i hood of  de s i red he a l t h  out come s and are 

cons i s t ent with current pro fe s s ional knowl edge " ( p . 8 ) . Us ing 

thi s de f in i t ion of  qual i ty o f  care , thi s s tudy a s sume s t hat s ince 

good ho sp i t a l  care i s  more e f f e c t ive t han poor hosp i t a l  care and 

thus l e ads to  be t t e r  out come s , rat e s  of adve rse out come s c an be 

used a s  t he bas i s  for j udging the hosp i t a l  care provided ( Thoma s , 

Hol l oway , & Gui re , 1 9 9 3 ) . With t he s e  as sumpt ions , the s tudy 

me asure s qua l i ty of hosp i t a l  care by t he mort a l i ty rat e s  o f  

indivi dual ho sp i t a l s .  

Environmental Threat and S l ac k  

The current envi ronment o f  the hosp i t a l  indu s t ry is seen a s  

threatening because o f  t he c omb i ned impac t s  o f  various c o s t  

cont a i n i ng regulat i ons and t he compe t i t i on f rom a l t e rnat ive 

hea l t h  care de l ive ry sys t ems . The PPS , e spec i a l ly ,  has 

profoundly a f f e c t ed t he hosp i t a l  envi ronment . The PPS 

re s t ructured t he e conomi c incent ive s faced by ho sp i t a l s .  Under 
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t he c o s t - based payment sys t em ,  maximi z ing income t o  meet r i s i ng 

expens e s  c an a l s o  be expre s s e d  as  maximi z ing co s t s  to incre a s e  

income . The re were f ew re s t r i c t ions on ra i s ing pri ces  t o  me e t  

incre a s i ng c o s t s . To corre c t  t h i s  de f i c i ency , t he PPS pays 

ho sp i t a l s a f ixed pri c e  per c a s e  type , or DRG , providing 

f i nanc i a l  inc ent ive s t o  reduce cos t s  in ho sp i t a l  servi c e s  

( Short e l l , Morri sey , & Conrad , 1 9 8 5 ; S l oan , Morr i s ey ,  & Va lvona , 

1 9 8 8 )  . 

Another factor t hat inf luence s  t he hosp i t al s ' envi ronment i s  

the inc re a s ing compe t i t i on among hea l t h  care providers . Dur i ng 

the 1 9 8 0 s  t here wa s an incre a s i ng re l i ance on marke t forc e s  t o  

cont a i n  he a l t h  cost . Al so , both individual and ins t i tut i ona l 

awarene s s  o f  exponent i a l ly incre a s i ng he a l t h  c are cost s has made 

the consume rs more prudent in buying hea l t h  care servi c e s . 

Equipped wi t h  knowl edge and marke t power , consumers evoked 

incre a s i ng price compe t i t i on among providers . I n  re spons e ,  t h i rd 

party paye rs provided p l ans with various l eve l s  o f  cost  sharing 

and deduc t ib l e s  to  reach for cost - sens i t ive consume rs ( Wright s on , 

1 9 9 0 ) . 

Under increas ing envi ronment a l  t hreat , organ i z at ions t end t o  

repre s ent l e s s  varied int e re s t s  and become more conc e rned about 

surviva l . The the s i s  of " threat - rigidity e f f e c t s " ( S t aw ,  

Sande l ands , & Dut ton , 1 9 8 1 : 5 0 1 )  predi c t s  t hat i n  re sponse t o  a 

threatening envi ronment , conservat ive , s t atus - ma i n t a i n i ng 

de c i s ions rather t han radi c a l , high r i s k  dec i s i ons are made . 

Boz eman and S lusher ( 1 9 7 9 )  argue t hat unde r re s ource s c arc i ty ,  
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pub l i c  organ i z at ions wi l l  reduce t he i r  doma in and scope o f  

s e rvi c e s . 

Under adve rse condi t i ons , re s ource al locat i on de c i s i ons 

t i ght en control over re source use . Ordinari ly ,  management s are 

s e l dom cons c i ously aware o f  s l ack . S l ack i s  so pervas ive t hat 

mos t  management s are not aware o f  i t  unl e s s  s ome t hing happens to 

force management to  l ook for i t . Once i dent i f i ed ,  howeve r ,  s l ack 

can be increased or de c reased ( Galbra i t h , 1 9 7 3 ) . Management ' s  

re cogn i t i on of  envi ronment al  t hreat wi l l  re s u l t  in a de c re a s e  o f  

the t o t a l  l eve l of  s l ack ( Sharfman , Wo l f ,  & Tans ik , 1 9 8 8 ) . I n  

other words , hosp i t a l  management ' s  ini t i a l  re sponse to  the 

pre s sure o f  envi ronment al  t hreat wi l l  be t o  s earch for s l ack and 

reduce i t , rather t han to  engage in s e r i ous e f fort s to  improve 

e f f i c i ency of operat ion . 

Hl : Envi ronment al  thre at and l eve l o f  s l ack in a 
hosp i t a l  are negat ive ly a s s o c i a t e d . 

S l ack can be s t ored in di f f e rent forms - f inanc i a l  s l ack , 

human re s ource s ,  or t e c hno l ogy , for examp l e  - and the s e  forms 

provide di f f erent buf f ers aga inst t he envi ronment ( Meyer , 1 9 8 2 ) 

Thi s  s tudy d i f ferent i a t e s  ava i l ab l e  s l ack f rom recoverab l e  s l ac k  

o r  pot ent i a l  s l ack . Ava i l ab l e  s l ack i s , as d i s cussed prev i ou s l y , 

t he mos t  ea s i l y ava i l able i nt e rna l res ource i n  an organi z at i on . 

Management c an e a s i ly dep l oy thi s re source in a wide var i e t y  o f  

s i tuat i ons . Re coverab l e  s l ack , on t he other hand , repre s ent s 

l e s s  d i s c re t i onary re source s  t hat can be used as  prot e c t i on in 

only a f ew spec i f i c  s i tuat ions , such as  ext raordinary incre a s e  in 
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demand , or c apac i ty f a i lure ( Sharfman , 1 9 8 5 ) , whi l e  potent i a l  

s l ack become s ava i l ab l e  only t hrough sub s t ant i a l  e f fort s . 

Al t hough a priori t heory about the di f f e rent ial  e f f e c t s  o f  

the s l ack c omponent s i s  l acking ( S ingh , 1 9 8 6 ) , Sharfman ( 1 9 8 5 ) 

argued t hat di f ferent types o f  envi ronment al  pre s sure may requ i re 

di f f erent types of  s l ack . I n  an envi ronment whe re supply and 

demand are uns t abl e ,  an organi z a t i on may incre a s e  the input and 

output s t ocks in orde r to smoot h t he produc t ion proce s s . 

I nventory s t ocks and overcapac i ty are cat egori z e d  as  recove rab l e  

s l ack . I n  an envi ronment where the price and t e c hnol ogy are 

uns t abl e ,  on the other hand , organi z at i ons may want to have a 

more f l exible form of  s l ack so t hat they c an be more adap t ab l e  t o  

envi ronment a l  change . 

Hosp i t a l s  are in cont inuous pri ce negot i a t i ons wi th priva t e  

insurance and other managed care ins t i tut i ons in orde r t o  s e cure 

a const ant f l ow of  pat i ent s ( Me l n i ck & Zwan z iger , 1 9 8 8 ; Rob inson 

& Lu f t , 1 9 8 8 ) . Moreove r ,  unde r t he PPS t he ho sp i t a l s  have t o  

accept a f ixed p r i c e  rather t han s e t  t he i r  own p r i c e  b a s e d  o n  t he 

cos t s  i ncurred . Change in input p r i c e  may t hus cause f inanc i a l  

ins t ab i l i t y  under the f ixed p r i c e  s chedu l e  o f  t he PPS . At t he 

same t ime , hosp i t a l s  have t o  keep up w i t h  rap idly advanc ing 

t e chno l ogy to sat i s fy t he demands of phys i c i ans , who cont rol a 

s i gni f i c ant port i on o f  hosp i t a l  revenue ( Mul l ne r , 1 9 9 0 ) . I n  t h i s  

envi ronment , hosp i t a l  management needs f l exib i l i ty i n  fundi ng 

the s e  demands . The re f ore , in t he current hosp i t a l  envi ronment , 

hosp i t a l  management wi l l  a t t empt t o  incre a s e  the port i on o f  
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ava i l ab l e  s l ack in total s l ack . 

H2 : The rat io o f  ava i l ab l e  s l ack t o  t o t a l  s l ack i s  
pos i t ively a s soc i at e d  with the envi ronment al threat . 

Re l a t i onship B e tween S l ack Level and Ho sp i tal P e r for.manc e 

I n  order to di s cu s s  t he re l a t i onship between s l ack and 

organ i z at ional performanc e , it is nec e s s ary to c l ari fy t he 

conceptual di f f erence between s l ack and i ne f f i c i ency . S e l t en 

( 1 9 8 2 ) exp l a ined that s l ack involve s  s ome ine f f i c i ency , but part 

of  s l ack is appre c i at e d  as  " consumpt ion at t he working p l a c e . "  

S l ack has i t s  bene f i t s  for t he members o f  t he organi z a t i on , but 

the we l f are gains are worth l e s s  t han t hey c o s t . Thus , a c cording 

to S e l t en ' s ( 1 9 8 2 ) de f in i t i on , s l ack inc l ude s both ine f f i c i ency 

and c e rt a i n  re sourc e s  t hat exi s t  in an organ i z at i on but are not 

e s s ent i a l  in the produc t i on . I n  t h i s  s tudy s l ack and 

ine f f i c i ency are di f fe rent i at e d . The s l ack , in t h i s  s tudy , 

inc lude s only the " consumpt i on at t he work ing p l ace " port i on o f  

S e l t en ' s ( 1 9 8 2 ) de f in i t i on . The ine f f i c i ency i s  was t e  o f  

re sourc e s  t hat can b e  recovered only by improving techn i c a l  

e f f i c i ency , whi l e  s l ack i s  a s t rategic var i ab l e  ove r whi c h  

management s have di s cret i on . 

Whi l e  in t radi t i onal e conomi c s  t heory s l ack i s  vi ewed a s  

evidence o f  a l locat i onal ine f f i c i ency in a n  organi z a t i on ( Horn , 

Lang , & Lundgren , 1 9 9 4 ) , organi z at i onal t heor i s t s  argue t hat 

organi z a t i ona l s l ack i s  use ful as  we l l  as  inevi t abl e .  S l ac k  
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re s ourc e s  give the f i rm l eeway in managi ng change s in the 

envi ronment ( Sharfman , Wol f ,  & Tans i k , 1 9 8 8 ) . Lack of  s l ac k  may 

expedi t e  t he downf a l l  of an organ i z a t i on in a rap idly changi ng 

envi ronment . Hambrick and D ' Aveni ( 1 9 8 8 ) sugge s t s  that , in t he 

face o f  an envi ronment that inev i t ably c a l l s  for some degre e o f  

adapt a t i on ,  the l ack o f  s l ack re source s  may prevent act ive 

engagement wi th the envi ronment . 

The e f f e c t s  o f  s l ack on an organi z a t i on ' s int e rac t i on wi t h  

i t s  envi ronment are de s c ribed in t he s e emingly conf l i ct ing 

argument s o f  Cye rt and March ( 1 9 6 3 ) . They argue that s l ack i s  

pos i t ive ly re lated t o  i nnovat i ons and other forms o f  act ive 

engagement s wi th envi ronment , be cause s l ack provides the 

re sourc e s  needed for t hose a c t ivi t i e s . On t he other hand , t hey 

argue that an organ i z a t ion with a high l eve l of s l ack c an be 

comp l a c ent about i t s  current performance and unde rt ake few 

ini t i a t ive s to  re spond t o  envi ronment al  change s . The se 

conf l i c t ing argument s c an be re conc i l ed by re cogni z ing t he 

f l exib i l i ty that s l ack provide s  in s t rategic de c i s i on mak ing . 

The high - s l ack organi z at i ons are abl e  t o  engage in e i t her a c t ive 

or p a s s ive interac t ion with the i r  envi ronment s .  The cho i c e  c an 

depend on the l eve l o f  envi ronment al pre s sure and the l eve l o f  

ut i l i ty o f  aut onomy in t he organi z at i on . 

S l ack provide s  f l exibi l i ty in an organi z a t i on ' s int e rnal 

ope rat i ons by a l l owing s t ructural e l aborat i on and de c oup l i ng 

between subuni t s . Thompson ( 1 9 6 7 )  argue s t hat an organi z a t i on ' s 

s t ructural e l abora t i on and subuni t  decoup l ing depend on t he 
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ava i l ab i l i t y  o f  s l ack re source s .  S l ack a l l ows t he e l abora t i on o f  

organ i z at i onal s t ructure in orde r t o  bu f f er t he t e chni c a l  c ore 

from t he f luc tuat ion of t he t a s k  envi ronment . In ho sp i t al s , such 

sys t ems as  personne l s c reening proce s s e s , qua l i ty as surance 

programs , and ut i l i z a t i on review programs wi l l  enhance t he 

perf ormance of  the hosp i t a l  t e c hn i c a l  core . 

The de coupl ing between t he subuni t s  prot e c t s  them f rom 

f luctuat i ons of the i r  immediate envi ronment s ,  opt imi z ing t he i r  

performance wi thout a f f e c t ing t he ent i re sys t em . For examp l e , 

when t here i s  an ext raordinary surge o f  inpat i ent s ,  a nurs ing 

department in a hosp i t a l  t hat l acks s l ack nurs ing re source s  may 

have to increase i t s  use of part - t ime ,  on - c a l l  nurse s .  The 

performance of ful l - t ime nur s e s  and t he performance of part - t ime ,  

on - c a l l nurses  may be s igni f i c ant ly di f f e rent in t e rms o f  qua l i ty 

and e f f i c i ency . with s l ack in t he form o f  ext ra nurs ing 

personne l ,  the nursing department c an work w i t h  i t s  i n - house 

s t a f f , independent o f  the personne l department . 

Howeve r ,  exc e s s ive s l ack may adversely a f f e c t  organi z at ional 

performance . S l ack may be perce ived as  evi dence of  poor 

management , ine f f i c i ency , and other dys func t i onal cons equenc e s  

( Kme t z ,  1 9 8 0 ) . Thomp son ( 1 9 6 7 )  argue s t hat t he techn i c a l  c o re 

has t o  be " ful ly buf f e red " f rom envi ronment a l  f luctuat i ons t o  

achi eve i t s  maxima l  e f f e c t ivene s s  and e f f i c i ency . Sharfman 

( 1 9 8 5 ) exp l a ins that Thompson ( 1 9 6 7 )  imp l i e s  t he exi s t ence of an 

opt ima l l eve l of buf f e ring in an organi z at i on by us ing t he t e rm 

" ful ly bu f f e red . "  Thus , exc e s s ive s l ack may buf f e r  an 
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organ i z at i on over the opt imal range , eventual ly l e ading t o  

de c l ining performance . 

Bourge o i s  ( 1 9 8 1 )  ma int a ins t he exi s t ence of  a curvi l inear 

re l a t i onship between s l ack and " succe s s " in an organi z a t ion . He 

argue s that s l ack and suc c e s s  are pos i t ive ly re l ated up to a 

point , but negat ive ly re l a t e d  a f t e r  t hat because of  the exc e s s ive 

ine f f i c i ency . The i ne f f i c i ency c an be re l a t e d  to  the l ack o f  

manage r i a l  cont ro l or t he l ack o f  management ' s  asp i rat ion t o  

improve performance ( Cye rt & March , 1 9 6 3 ) . The adverse e f f e c t  o f  

exc e s s ive s l ack can b e  e spe c i a l ly evident in publ i c  servi ce 

organi z ations such as  communi t y  hosp i t a l s .  Thu s , exc e s s ive s l ack 

in ho sp i t a l s  can be a source o f  organi z at i onal dys func t i on ,  and 

thus it can worsen t he e f f i c i ency and t he qua l i ty of c are b e c au s e  

of  t he l a c k  of  account ab i l i ty for organ i z a t i onal consequenc e s . 

The po s i t ive e f fe c t s  o f  s t rong manage r i a l  cont rol on 

ho sp i t a l  perf ormanc e has been reported in many studi e s . Becke r , 

Short e l l , and Neuhaus e r  ( 1 9 8 0 )  sugge s t  t hat high vi s ibi l i ty o f  

consequenc e s  to the chi e f  o f  t he med i c a l  s t a f f  and the hosp i t a l  

admi n i s t rator are a s so c i at e d  w i t h  be t t e r  qua l i ty o f  care , highe r 

e f f i c i ency , and short e r  l engt h o f  s t ay . S c ot t , Flood , and Ewy 

( 1 9 7 9 ) f ound that greater cont ro l s  exerc i s ed by admini s t rators 

and phys i c i ans we re a s s o c i a t e d  with e f f i c i ent use  of  re s ourc e s . 

Bet t e r  qua l i ty o f  medi c a l  c are i s  pos i t ive ly re l a t e d  t o  t he 

hosp i t a l  admini s t rat i on ' s  inf luence over dec i s ions wi t hi n  i t s  own 

doma in and t o  t he abi l i ty o f  t he phys i c i an s t a f f  t o  regu l a t e  i t s  

members ( S c o t t  & Fl ood , 1 9 8 7 ; Short e l l , Becke r , & Neuhaus e r  
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F i g u re 2 .  P o stu l a ted C u rvi l i n ea r  R e l ati o n s h i p  of S l ack with 
O rg a n izati o n a l  P e rfo rm a n ce 

A) S l ack and  Effi c iency 

Effic iency 

A 

a 

8 )  S lack and Qua l ity of Care 

Q ual ity of Care 
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O rg a n izati o n a l  
S lack 
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c 

O rg a n izati o n a l  
S l a ck 

c 
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( 1 9 7 6 ) . 

F i gure 2 pre s ent s the pos i t ed re l a t i onship o f  s l ack w i t h  

e f f i c i ency and with qual i ty o f  care . S l ack ha s a curvi l ine ar 

re l a t i onship with e f f i c i ency and wi t h  qua l i ty o f  care . Region A 

ha s a pos i t ive re l at i onship with performance j  t he re l a t i onship i s  

not s igni f i cant i n  region B j  and region C has a negat ive 

re l a t i onship , re sul t ing in downward opened parabol a .  Whi l e  both 

e f f i c i ency and qual i ty o f  c are have curvi l inear re l at i onships 

with s l ack , the re l at i onship between s l ack and e f f i c i ency ha s a 

s t e eper s l ope than the s l ope o f  s l ack and qua l i ty of  care doe s . 

Al t hough i t  i s  not wi thin t he s c ope o f  thi s s t udy ,  the di f f erence 

of  s l ope repre sent s t he di f f erence in the s ens i t ivity of  the 

e f f e c t s  o f  s l ack l eve l  on t he performance var i abl e s . E f f i c i ency 

is d i re c t ly a f fected by l eve l o f  s l ack , and qua l i ty of  care i s  

indire c t ly a f fected t hrough e f f i c i ency i n  t he s tudy . Thus , 

e f f i c i ency i s  more sens i t ive t o  s l ack l eve l t han qual ity o f  care 

i s . 

H3 : Tot al  s l ack and e f f i c i ency are curvi l i nearly re l a t e d , 
and the shape i s  a downward opened parabol a .  

H4 : Tot a l  s l ack and qua l i ty o f  c are are curv i l inearly 
re l ated , and t he shape is a downward opened parabo l a . 

E f f ec t  on P e r formanc e o f  Change in L eve l o f  S l ack in High - S l ack 
Hosp i tal s  and in Low- S l ac k  Ho sp i t a l s  

Thi s s e c t i on di s cus s e s  the impa c t s  o f  change in s l ac k  o n  

e f f i c i ency and o n  qua l i ty o f  c are in di f f e rent l eve l s  o f  s l ac k . 
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As s hown in F i gure 2 ,  region A repre sent s t he l ow - s l ack ho sp i t a l s 

and reg i on C repre sent s the high - s l ack hosp i t a l s , and reg i on B 

repre s ent s t he hosp i t a l s  with s l ack l eve l s  around opt ima l ( or 

mode rate l eve l ) . The high - s lack hosp i t a l s have poor qua l i ty of  

care and l ow e f f i c i ency because o f  the adve rse e f f e c t s  o f  

exc e s s ive s l ack o n  organ i z a t i onal performanc e . The l ow - s l ac k  

ho sp i t a l s  a l s o  have l ow e f f i c i ency and poor qua l i ty of  care , but 

the i r  infe rior performance i s  due to t he l ack of  s l ack . The 

mode rat e  s l ack hosp i t a l s are achieving around opt ima l 

perf ormance . 

As d i s cussed previous ly , envi ronment a l  t hreat forc e s  

hosp i t a l s  to  reduce t he s l ack l eve l . Howeve r ,  wide variat i on s  in 

f inanc i a l  performance unde r t he PPS have been report ed in many 

s tudi e s  ( Bray , et  al . ,  1 9 9 4 ; C l eve r l ey , 1 9 9 4 ) . The re are 

ho sp i t a l s  t hat managed to increase int e rnal re sourc e s  unde r t he 

PPS ( F i sher , 1 9 9 2 ; Hs i a  & Ahe rn , 1 9 9 2 ) . Al so , s ome hosp i t a l s may 

have c ompe t i t ive advant age s in t he i r  marke t area s . Furt he rmore , 

mo s t  U . S .  hosp i t a l s  have source s  o f  funds othe r  than f rom 

operat i on , such as income f rom grant s ,  l oan forgivene s s , and 

other pub l i c  sub s i di e s . The s e  typ e s  o f  funds give management 

more di s c re t ion in ma int aining t he appropriate l eve l o f  s l ac k . 

Management would a t t empt t o  ma int a i n  t he opt imal s l ac k  l eve l 

in orde r t o  maximi z e  t he ho sp i t a l ' s  performance . As suming t he 

postul a t i on t hat e f f i c i ency and qua l i ty o f  c are have curv i l inear 

re l a t i onships with s l ack , t he high - s l ack hosp i t a l s  wi l l  improve 

performance by reduc ing t he i r  s l ack l eve l . I n  F i gure 2 ,  a s  t he 
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Tab l e  1 
Predi c t e d  E f f e c t s  on Hospi t a l  Performance o f  Change in S l ac k  
Leve l for Di f f erent Leve l s  o f  S l ack 

S l ack at Time Change s in Change s i n  Change s in 

One S l ack E f f i c i ency Qual ity 

High - S l ack Increased - -

Hosp i t a l s  Decreased + + 

Low - S l a c k  I ncreased + + 

Hosp i t a l s  De creased - -

Not e s :  " + " indi cat e s  t he incre a s e  o f  t he performanc e var i abl e . 
" _ "  indi cat e s  t he de crease o f  t he performance var i abl e . 
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point c ( a  high - s l ack hosp i t a l ) shi f t s  t o  t he l e f t  ( de c r e a s e  i n  

s l ac k ) , t he e f f i c i ency and qua l i ty of  c are a r e  improving . I n  

cont ra s t , i f  the l ow - s l ack hosp i t a l s  reduce t he l eve l of  s l ac k , 

the i r  perf ormance wi l l  be adve r s e ly a f f e c t ed . The po int a ( a  

l ow - s l ack hosp i t a l ) wi l l  move further t o  t he l e f t , re sul t ing i n  

de crease o f  performanc e . On the othe r  hand , t he increase o f  

s l ack in t he high - s l ack ho sp i t a l s wi l l  a f f e c t  t he i r  performance 

adversely , but i t  wi l l  a f f e c t  t he l ow - s l ack ho spi t a l s ' 

performance pos i t ive l y . The re f ore , ho sp i t a l  performance woul d  be 

a f f e c t e d  by the management ' s  abi l i ty to ma intain t he s l ack as 

c l o s e l y  a s  pos s ible t o  t he opt imal range . Tab l e  1 summari z e s  t he 

pos i t ed re l a t ionships . 

H 5 a : I n  t he hosp i t a l s  w i t h  high , de creased s l ack , 
t he change in l eve l o f  s l ack has a 
po s i t ive re l a t ionship with performance . 

H5b : I n  the hosp i t a l s  with l ow ,  increased s l ack , 
the change in l eve l o f  s l ack has a 
pos i t ive re l a t i onship w i t h  performanc e . 

H 6 a : I n  the ho sp i t a l s with high , incre a s e d  s l ack , 
t he change in l eve l o f  s l ack ha s a 
negat ive re l at i onship w i t h  performanc e . 

H6b : I n  the hosp i t a l s  with l ow ,  de creased s l ack , 
t he change in l eve l o f  s l ack ha s a 
negat ive re l a t i onship wi t h  performanc e . 

Leve l o f  S l ack and the R e l a t i onship Be tween E f f i c i ency and 
Qua l i ty of Care 

Ext rapol a t ing Donabed i an , Whe e l e r , and Wys z ewianski ' s  ( 1 9 8 2 ) 

" i de a l " phys i c i an concept t o  t he hosp i t a l  l eve l , Fl eming ( 1 9 8 9 )  
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pre s ent s a comp l ex qual i ty and e f f i c iency re l a t i onship mode l . He 

argue s t hat the " i deal " hosp i t a l ' s  re l a t i onship between qua l i ty 

of  c are and cos t s  i s  po s i t ive : I nc re a s e  in re s ource use wi l l  

improve t he qual i ty o f  care . The ideal hosp i t a l s  ope rat e  i n  

maxima l e f f i c iency wi t hout any was t e  o f  re s ourc e s , so any 

addi t i onal re source wi l l  re sult  in improvement of qual i ty o f  

care . Howeve r ,  i n  real i ty ,  n o  hosp i t a l s work at thi s l eve l . 

Mo s t  hosp i t a l s  ope rat e  w i t h  sub - opt imal ut i l i z a t ion of  re s ourc e s , 

re sul t ing in sUb - opt imal qua l i ty o f  c are and e f f i c i ency . I n  

the s e  hosp i t al s , e f f i c i ency and qua l i ty o f  c are can have a 

negat ive or pos i t ive re l a t i onship or none , depending on the 

nature o f  the care ( ne c e s s ary , unne c e s s ary , or harmful ) t hat i s  

added o r  dropped . 

As suming that mos t  hosp i t a l s  operat e wi t h  sub - opt ima l  

e f f i c i ency , thi s s tudy predi c t s  t hat e f f i c i ency ha s a pos i t ive 

re l a t i onship with qua l i ty o f  c are in t he high - s l ack hosp i t a l s  and 

that it has a negat ive re l a t i onship in t he l ow - s l ack ho sp i t a l s .  

The argument as sume s t hat l eve l o f  s l ack a f f e c t s  a hosp i t a l ' s  

priori t i e s  in i t s  ope rat i on and i t s  ab i l i ty t o  a t t end t o  mul t ip l e  

goa l s . Marino and Lange ( 1 9 8 2 ) argue that f i rms pos s e s s i ng s l ack 

re sourc e s  wi l l  sacri f i c e  e f f i c i ency , t o  s ome ext ent , in t he 

int e re s t  o f  enhanc in9 e f f e c t ivene s s . I n  cont ra s t , l ow - s l ac k  

organi z at i ons a r e  preoccup i e d  with conserving t he i r  l imi t e d  

re sourc e s  b y  emphas i z ing e f f i c i ency . The re fore , thi s s t udy 

argue s ,  t he high - s l ack hosp i t a l s  wi l l  put the i r  priority on 

qua l i ty of care , in pursui t  of t he i r  l ong - t e rm goa l s . The s e  
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hosp i t a l s t end to  approach improvement of  e f f i c i ency a s  one o f  

the ways t o  improve qual ity o f  c are . On t he other hand , the l ow -

s l ack ho sp i t a l s  s e t  the i r  priority o n  e f f i c i ency , addre s s i ng 

the i r  immediate goal , whi c h  i s  survival ( Fl eming & Bol e s , 1 9 9 4 ) 

The s e  ho sp i t a l s  t end t o  approach improvement o f  e f f i c i ency w i t h  

a n  empha s i s  o n  c o s t  cut t ing . 

I n  t he high - s l ack hosp i t al s , increased e f f i c iency i s  l i k e l y  

to  b e  the re sul t o f  con s c i ous e f fort s by management to  improve 

e f f i c i ency and qual ity of care s imul t aneou s l y  t hrough t ight e r  

organi z at i onal cont rol , whi c h  woul d  pos i t ive l y  a f fect  the qua l i ty 

o f  care . Decrease in e f f i c i ency oc curs t hrough management ' s  l ack 

of  asp i rat i on to improve performance , caused by an exc e s s ive 

l eve l of s l ack . Thus qual i ty o f  c are wi l l  be l owe red in t he s e  

hosp i t a l s .  In  low - s l ack hosp i t al s , increased e f f i c iency c an be 

the re s u l t  of  a t rade - o f f  be tween qua l i ty and e f f i c i ency in an 

at t empt to  ra i s e  the s l ack l eve l . De c reased e f f i c iency c an be 

due t o  t he absence o f  t he t rade o f f s , or inve stment in qua l i ty of 

care in order to ma int ain minimum requ i rement s of  qua l i ty . 

H7 : E f f i c iency i s  pos i t ive ly re l a t e d  with 
qual i ty o f  c are in hosp i t a l s  with high s l ack . 

H8 : E f f i c iency i s  negat ive ly re l a t e d  wi t h  
qua l i ty o f  c are in hosp i t a l s w i t h  l ow s l ack . 

Summary 

Thi s chap t e r  pre sent s an int egrated mode l incorporat i ng 

envi ronment , organi z at i onal s l ack , and organ i z at i onal 
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performanc e . The theme i s  the impact o f  re source ava i l ab i l i ty on 

the e f f i c i ency and qua l i ty o f  c are in hosp i t a l s .  Ava i l ab i l i ty o f  

envi ronment al  re source s  i s  conceptua l i z ed as  envi ronment al  

thre at , and organi z a t i onal re s ource s  are repre s ented by 

organi z at i onal s l ack . Envi ronment a l  threat a f f e c t s  

organ i z at i onal s l ack , and organi z a t i onal s l ack in turn a f f e c t s  

organi z a t i onal performance .  Under incre a s i ng envi ronment al  

threat , t he s l ack wi l l  be reduced and t he proport ion of  ava i l ab l e  

s l ack in t o t a l  s l ack wi l l  b e  increased . 

Thi s  s tudy argue s t hat t he pre sence o f  s l ack give s hosp i t a l s  

f l exib i l i ty i n  making s t rategic and operat i onal de c i s ions . The 

f l exibi l i ty provided by an appropriate l eve l of s l ack wi l l  be t he 

source o f  improvement in organi z at i onal performance . Howeve r ,  

exc e s s ive ly high or l ow s l ack wi l l  be det riment al  to  

organ i z a t i onal performance . The e f f e c t s  o f  exc e s s ively high 

s l ack wi l l  appear as l ack o f  manager i a l  cont rol in an 

organ i z at i on ; exc e s s ive ly l ow s l ack re sul t s  in l o s s  of  

opportun i t i e s  to  improve performance . Gui ded by t he s e  argument s , 

the s tudy pos i t s  that t he l eve l o f  s l ack has a downwardly opened 

parabo l i c  re l a t ionship with e f f i c iency and with qual ity o f  care 

of  ho sp i t a l s .  

The change in s l ack l eve l a f f e c t s  e f f i c i ency and qua l i ty o f  

care in a hosp i t a l  di f f e rent ly depending on the hosp i t a l ' s  l eve l 

of  s l ack . The l eve l o f  s l ack can be manipulated by management 

within t he l imi t s  imposed by t he envi ronment . Thi s s t udy pos i t s  

that change i n  t he l eve l o f  s l ack ha s a negat ive re l a t i onship 
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wi t h  performance in the high - s l ack ho sp i t a l s , but a pos i t ive 

re l a t i onship in the l ow - s l ack hosp i t a l s .  

The s tudy inve s t igat e s  t he impact o f  change s in e f f i c i ency 

on t he qua l i ty of  care in hosp i t a l s  with di f f e rent l eve l s  o f  

s l ack ( hi gh o r  low ) . From the argument s about t he e f f e c t  o f  

s l ack o n  manage rial de c i s i ons , t h i s  s tudy pos i t s  that a change i n  

e f f i c i ency ( de c rease or incre a s e ) has a pos i t ive re l at i onship 

with qua l i ty of  care in t he high - s l ack ho sp i t al s , and a negat ive 

re l a t i onship in the l ow - s l ack ho sp i t a l s .  
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CHAPTER 4 

METHODOLOGY 

Thi s  s tudy inve s t igat e s  t he impact o f  envi ronment on s l ac k , 

the impact o f  s l ack on performance , and t he impact of  techn i c a l  

e f f i c i ency o n  qua l i ty o f  c are at di f f e rent l eve l s  of  s l ack . I n  

t h i s  chapt er , re search de s ign , s e l e c t i on o f  s amp l e , measurement 

of  s tudy var i abl es , and analyt i c a l  p l an to  t e s t  the hypothe s e s  

are pre sented . 

Res earch D e s ign 

Thi s i s  a pane l study ( Cook & Campbe l l , 1 9 7 9 )  to  ana lyze t he 

e f f e c t  o f  independent vari ab l e s  at t ime 1 on t he dependent 

var i ab l e s  at t ime 2 .  I n  addi t i on ,  pane l analys i s  i s  performed t o  

de t e rmine t he re l at ionship between the change s in s l ack 

ind i c a t ors and the change s in perf ormance var i ab l e s  ove r t he two 

t ime periods . The uni t  of  analys i s  i s  t he individual ho spi t a l . 

The de s ign i s  imp l ement ed by emp l oying dat a  col l e c t ed for 

two t ime periods : PPS V ( f rom Oct . 1 ,  1 9 8 7  to  Sep . 3 1 ,  1 9 8 8 ) and 

PPS VI I ( f rom Oct . 1 ,  1 9 8 9  to Sep . 3 1 ,  1 9 9 0 ) for s l ack vari ab l e s , 

and 1 9 8 8  and 1 9 9 0  for perf ormance and envi ronment var i abl e s . 

Thus , for t he s l ack and envi ronment re l a t i onship , envi ronment a l  

threat me a sure s at 1 9 8 8  are independent var i abl e s , and t he l eve l 

of  s l ac k  at 1 9 9 0  i s  a dependent var i ab l e .  I n  t he analys i s  o f  t he 
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s l ack and performance re l a t i onship , t he l eve l o f  s l ack at 1 9 8 8  i s  

an i ndependent vari ab l e  and performance me asure a t  1 9 9 0  i s  a 

dependent variabl e . Fina l ly , for the analys i s  o f  the 

re l a t i onship be tween e f f i c i ency and qual i ty o f  care , e f f i c i ency 

me asure at 1 9 8 8  is an independent var i ab l e  and qua l i ty o f  c are at 

1 9 9 0  is a dependent var i abl e .  

The two - year t ime f rame i s  used t o  maximi z e  the di f f e rence 

in s l ack l eve l between t he two periods , given t he l imi t s  o f  t he 

dat a  ava i l able for thi s s tudy . The l i t e rature indi c a t e s  t hat t he 

ini t i a l  price di s count s negot i a t e d  by managed c are pl ans with 

l i t t l e  l eve rage of  marke t share , and t he ini t i a l  three ye ars of 

DRG proc e s s  t hrough 1 9 8 6  were not as  di f f i cu l t  a s  they cou l d  have 

been ( Ea s t augh , 1 9 9 2 ) . Howeve r ,  t he l ag in updat e  of t he 

Di agno s i s  Re l ated Groups ( DRGs ) re imburs ement rat e s  in t he l a t e r  

period o f  t he P P S  ( Mc Carthy ,  1 9 8 8 ) and t he sp i l l - ove r e f f e c t s  o f  

the P P S  t o  private s e c t ors have re sul t e d  in " barebone s 

re imbursement " for some f ac i l i t i e s . Cl eve r l ey ( 1 9 9 4 )  sugge s t s  

that t he re a l  turbul ent envi ronment began i n  1 9 8 6 , and 1 9 9 0  was 

the ye ar w i t h  the worst  f inanc i a l  rat i o s  for hosp i t a l s .  

Cons i dering the envi ronment al  t rends o f  t he hosp i t a l  

indu s t ry ,  t he measure o f  change s in s l ack l eve l may b e  maximi z e d  

b y  col l e c t ing the dat a be fore 1 9 8 6  f o r  t ime 1 and a f t e r  1 9 9 0  f or 

t ime 2 .  Howeve r ,  t he dat a  ava i l ab l e  for s l ack me asure s are 

l imited to 1 9 8 8  ( PPS V) through 1 9 9 1  ( PPS VI I I ) , whi l e  the l a t e s t  

mort a l i ty dat a  ava i l ab l e  are 1 9 9 0  f o r  t h i s  s tudy . Thu s , w i t h i n  

the l im i t  o f  dat a  ava i l ab i l i ty , t he t ime f rame o f  1 9 8 8  for t ime 1 
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and 1 9 9 0  for t ime 2 i s  j us t i f i e d . 

Data Bas e  and S ourc e s  

Organi z at ional s l ack i s  e s t imated f rom dat a comp i l ed f rom 

the He a l t h Care Financ ing Admini s t rat i on ( HCFA )  cap i t a l  dat a  s e t , 

HCFA minimum cost dat a  s e t , and Ame r i can Hosp i t a l  As soc iat i on 

( AHA )  annual survey dat a  s e t . The HCFA c ap i t a l  dat a set  provide s  

the dat a  o n  ba l ance sheet  i t ems , and t he HCFA minimum cost  dat a  

s e t  provide s  income s t a t ement i t ems f o r  hosp i t a l s in thi s s tudy . 

The AHA survey dat a  s e t  provide s  the dat a  on t he individual 

hosp i t a l s ' opera t i onal charac t e r i s t i c s  adopted t o  adj ust  t he 

s l ack i ndi cat ors in thi s s tudy . 

The dat a  on organ i z at i ona l e f f i c i ency are drawn f rom t he AHA 

annual survey dat a  s e t . The dat a  s e t  provide s  hosp i t a l - spec i f i c 

informa t i on on expense s , s e rvi ce mix , personne l , and f ac i l i ty 

ut i l i z a t ion l eve l s .  Thi s  dat a  s e t  a l s o  cont ains variabl e s  

de s c r i b i ng ho spi t al s ' ope rat i onal , s t ructura l , and envi ronment a l  

charac t e ri s t i c s  that a r e  emp l oyed as  cont rol var i abl e s  in thi s 

s tudy . 

Mort a l i ty data are comp i l e d  f rom the HCFA mort a l i ty dat a  

s e t . The dat a  set cont ains t he hosp i t a l - spec i f i c  informat i on on 

overal l Med i c are pat i ent mort a l i ty and each of s ixt een di agno s t i c  

cat egori e s . The dat a  cons i s t  o f  t he number o f  Med i c are pat ient s , 

the actual mort a l i ty rat e , and a range o f  predi c t e d  mort a l i ty 

given t he mix o f  pat ient s . The s tudy u s e s  t he mort a l i ty rat e  
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e s t ima t e s  based on death wit hin 3 0  days o f  admi s s ion t o  t he 

hosp i t a l  as  the proxy measure o f  qual i ty o f  care . 

S amp l e  

I n  orde r to make t he s tudy s amp l e  more homogeneous , t h i s 

st udy emp l oyed seve ra l de c i s i on rul e s  t o  s e l e c t  t he hosp i t a l s .  

The s amp l e  i s  drawn f rom t he populat i on o f  urban , not - f or - p ro f i t  

ho sp i t a l s i n  the Uni t e d  S t a t e s . The rural hosp i t a l s  are exc l uded 

in cons i derat ion of the i r  s igni f i c ant di f f e renc e s  in case mix 

f rom the urban ho sp i t a l s .  The for - pro f i t  ho sp i t a l s  are exc luded 

because t here may be s igni f i c ant di f f e renc e s  in mi s s ion between 

the not - f o r - prof i t  and for - p ro f i t  hosp i t a l s . 

Hosp i t a l s  that are not in t he gene ra l med i c a l / surg i c a l  

category , s u c h  as psychi a t r i c  and rehab i l i t at i on hosp i t a l s ,  are 

exc luded be c ause o f  t he di f f e renc e s  in produc t s . Federal 

ho sp i t a l s , including t hose hosp i t a l s  ope rat ed by the mi l i t ary , 

Publ i c  He a l t h  Servi c e , or Ve t e rans Admini s t rat i on , are exc lude d , 

s ince t he re are few Med i c are pat i ent s in t he s e  ho sp i t a l s  ( Hart z , 

e t  a l . ,  1 9 8 9 ) . Furthe r , t he s e  ho sp i t a l s ' ava i l ab i l ity o f  d i re c t  

gove rnment sub s i d i e s  and t he i r  potential mi s s i on di f f eren c e s  

( Voge l , e t  al . ,  1 9 9 3 ) a r e  l i kely to  a l t e r  t he pos i ted 

re l at i onships in thi s s tudy . Al s o , t ho s e  ho sp i t a l s  t hat are not 

de s ignat e d  as Med i c are s e rv i c e  f ac i l i t i e s  are exc l uded and 

ho sp i t a l s that have dat a  mi s s ing for t he var i ab l e s  emp l oyed in 

thi s s tudy are exc luded . Us ing t he s e  dec i s i on rul e s ,  a t o t a l  o f  
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8 3 2  hosp i t a l s  are ident i f i ed a s  the s amp l e  for thi s s tudy . 

Measurement o f  Vari ab l e s  

Thi s  s e c t ion di s cus s e s  the measurement o f  s t udy var i ab l e s . 

Tab l e  2 pre s ent s the l i s t  o f  variabl e s  and the i r  de f in i t i ons . 

Me asurement o f  Envi ronment al  Threat 

Thi s s tudy measure s the envi ronment al  t hreat to  the 

individua l ho sp i t a l s in t e rms o f  t he l eve l o f  regulat ory pre s sure 

and the l eve l of  compe t i t i on a hosp i t a l  conf ront ed in i t s  l o c a l  

marke t . The l eve l o f  regulatory pre s sure i s  me asured by the 

proport i on o f  a ho sp i t a l ' s  annual d i s charge s re imbursed by t he 

nat i onal Med i c are program . Highe r proport i ons o f  t he s e  s e rv i c e s  

indi c a t e  t he vulnerab i l i ty o f  the ho sp i t a l  t o  gove rnment 

regulat ions ( Rob inson & Luf t , 1 9 8 8 ) . 

The l eve l of  marke t compe t i t i on i s  measured by the s t atus o f  

individual ho spi tal s ' forma l cont rac t s  w i t h  managed c are 

organi z at i ons , and by t he converted He r f i ndahl I ndex . Short e l l  

and Hughe s ( 1 9 8 8 ) u s e  the percent age o f  a s t a t e ' s  populat i on 

enro l l ed in HMO as the ind i c ator o f  intens i t y  o f  compe t i t i on . 

The a s sumpt i on unde rlying t he measure i s  t hat hosp i t a l s  l o c a t e d  

in a s t a t e  whe re HMOs have enro l l e d  a high proport ion o f  t he 

popul a t i on f a c e  more pre s sure t o  comp e t e  each other for pat ient s 

on the bas i s  o f  p r i c e . I n  t h i s  s tudy , t he average number o f  

forma l c ont rac t s  w i t h  managed care organ i z at i ons ( HMO or P PO ) o f  
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Tab l e  2 
L i s t  o f  Mea sure s and The i r  De f in i t i ons 

Code De f in i t i on 

Envi ronmental Threa t 

REGU { Medicare di s charge s + Medi c a i d  di s c harge s } / adj us t e d  
di s charge s 

MAND 
HERF 

Ave rage cont ract s t atus with HMO and PPO in the SMSA 
{ I  - Herf indahl I ndex } 

Organi z a t i onal S lack 

Ava i l ab l e  s l ack 

AS I Ne t income / adj u s t e d  di s charge s 
AS 2 Tot a l  fund ba l anc e s / adj u s t e d  d i s charge s 
AS 3 Current a s s e t  { not inc luding inventory } / adj usted 

d i s charge s 

Recoverab l e  s l ack 

RS I F i xed a s s e t / adj u s t e d  d i s c harge s 
RS2 Number of  non - c l i n i c a l  emp l oyee s  

{ number of  part - t ime emp l oyee s  adj u s t e d }  
RS 3 I nvent ory/ adj u s t e d  d i s charge s 

Poten t i a l  s l ack 

P S l ( ne t  income + i nt e re s t  charge ) / int e re s t  charge 
P S 2  Tot a l  fund bal anc e s / l ong - t e rm l i abi l i ty 
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Tab l e  2 ( Cont . )  
L i s t  o f  Me asure s and The i r  De f in i t i ons 

Code De f in i t i on 

Techn i c a l  E f f i c i ency 

Input s  

INl  Number of  beds s t a f fed 
IN2 Number of  servi c e s  provided 
IN3 Number of  paid hours for non - c l ini c a l  emp l oye e s  

( number of  part - t ime emp l oyee s  adj u s t e d ) 
IN4 Amount of  ope rat i onal expens e s  ( not inc luding payro l l  

and cap i t a l  depre c i a t i on )  

Output 

OTl Case - mix adj usted d i s charge s 
OT2 Number of  outpat i ent vi s i t s  

Qua l i ty o f  Care 

MORT Med i c are pat i ent mort a l i ty rate within thi rty days 
of admi s s ion to a ho sp i t a l  

Control Var i ab l e s  

Envi ronmen tal 

SMSA 
WEST 
EAST 
SOUT 
CENT 

Me t ropo l i t an S t at i s t i cal  Area c l a s s i f i ca t i on 
We s t e rn Region ( l =Ye s , O =No ) 
E a s t e rn Region ( l =Ye s , O =No ) 
Southern Region ( l =Ye s , O =No ) 
Cent ral Region ( l =Ye s , O =No ) 

Ins t i tu t i onal 

BEDS 
T I eR 

SM IX 

Number of  beds s t a f fed 
Membership of Counc i l  o f  Teaching Ho sp i t a l s  
( l =Ye s , O =No ) 

S e rv i c e  mix ( number o f  s e rvi c e s  provide d )  

Opera t i onal 

CM IX 
SEVR 
ALOS 
AGEE 

HCFA case mix index 
Number of int ens ive care days / t o t a l  pat i ent days 
Ave rage l engt h  of s t ay 
Proport ion o f  Med i c are pat i ent s 
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the ho sp i t a l s  in an area i s  used as t he proxy me asure o f  t he 

intens i ty o f  marke t compe t i t i on among hosp i t a l s .  I f  a ho sp i t a l  

has a forma l cont rac t  wi t h  a managed care organi z a t i on ,  1 i s  

a s s i gned and i f  not , 0 i s  a s s igned . Thus , t he total va lue o f  

managed cont ract s t atus i s  2 f o r  t he hosp i t a l s w i t h  both 

cont ra c t s  ( wi t h  HMO and with PPO ) , 1 for t he hosp i t a l s  w i t h  

e i ther one , and 0 f o r  t he hosp i t a l s  with n o  cont rac t s . The 

cont rac t  s t atus va lue s  of hosp i t a l s  are summed for each of t he 

3 4 0  SMSAs and divided by t he number o f  hosp i t a l s in the are a , 

re sul t i ng i n  the average number o f  managed cont rac t s  for a 

hosp i t a l  in the area . The ave rage number o f  managed cont ract s i s  

divided by 2 t o  cons t ruct an index , ranging 0 t o  1 .  

The degree of  indu s t ry concent rat i on was measured by t he 

He r f i ndahl I ndex , a f requent ly used mea sure o f  marke t 

conc ent rat i on , cons t ructed based on t he number o f  admi s s i ons t o  

ho sp i t a l s  ( Lynch & O z can , 1 9 9 4 ) . The index i s  cons t ruc t e d  by 

c a l c u l a t ing the sum of squared marke t share s of a l l  ho sp i t a l s in 

a SMSA . Marke t share i s  de f ined to  be each f ac i l i ty ' s percent age 

share of t o t a l  admi s s i ons in the area . The index i s  conve rt e d  by 

subt ract ing the c a l cu l a t e d  index s c ore f rom 1 so t hat a highe r 

va lue i nd i c a t e s  a greater marke t compe t i t i on . Thus , a conve rted 

He r f i ndahl I ndex wi th a value o f  0 woul d  indi c a t e  a market area 

wi th sole  provi der . 

Index Con s t ruc t i on o f  S l ack l eve l 

Whi l e  i t  i s  not di f f i cul t t o  conceptual i z e  organ i z a t i onal 

s l ack as  t he re s ource t hat provide s cushion or f l exibi l i ty i n  
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organ i z at i onal a c t ivi t i e s , i t s  d i re c t  measurement i s  probl emat i c  

( Marino & Lange , 1 9 8 3 ) . The fundament a l  di f f i cu l ty i n  me asuring 

s l ack i s  in drawing t he l ine between exc e s s  re s ourc e s  and norma l 

re s ourc e s . I n  economi c s  t e rms , t he normal use  o f  re sourc e s  c an 

be opt ima l e f f i c i ency wi t h  " z e ro - s l ack . "  S ince t he " z ero - s l ack " 

l eve l i s  s omewhat di f f i cul t t o  know emp i r i c a l ly ,  i t  i s  di f f i cu l t  

to d i re c t ly measure the absolute l eve l o f  s l ack . 

As an a l t e rnat ive approach , mos t  stud i e s  on s l ack use 

f inanc i a l  rat ios as surrogat e  mea sure s o f  s l ack l eve l . Dimi ck 

and Murray ( 1 9 7 8 ) and Mari no and Lange ( 1 9 8 2 ) , for examp l e , 

emp l oyed a pro f i t abi l i ty c r i t e r i on t o  mea sure t he l eve l o f  s l ack . 

The s e  authors focused on the cond i t ions unde r whi c h  exc e s s  

re sourc e s  are l ikely t o  b e  ava i l ab l e  t o  a n  organi z a t ion . The 

logic i s  t hat , in order to a t t ra c t  addi t i onal re sourc e s  f rom t he 

envi ronment , f i rms mus t  demon s t ra t e  t e chn i c a l  compet ence in t he i r  

current ope rat ions by be ing pro f i t ab l e  ( Marino & Lange , 1 9 8 3 ) . 

The me a surement o f  s l ack ha s become more sophi s t i c ated by 

c l a s s i fying s l ack into the three dimens i ons : ava i l abl e ,  

recoverab l e , and pot ent i a l  ( Bourgeo i s  & S ingh , 1 9 8 3 ) . 

Re s e archers ( Bourgeo i s  & S i ngh , 1 9 8 3 ; Bromi l ey ,  1 9 9 1 ; Mos e s , 

1 9 9 2 ; S i ngh , 1 9 8 6 ) emp l oyed t he s e  dimens ions in measuring s l a ck . 

Howeve r ,  t he theore t i ca l  di s t inc t i on o f  t he ro l e s  of  the s e  t hree 

dimen s i ons is not c l ear . Moreove r , Mos e s  ( 1 9 9 2 ) doubt s t he i r  

emp i r i c a l  d i s t inct ivene s s . H e  report s ,  f rom corre l at i on and 

f a c t or analys i s  of t en vari ab l e s  t hat repre sented t he t hree 

dimens i ons of s l ack , t hat t hey were not emp i r i c a l ly d i s t inct ive . 
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He warns t hat i t  would be inappropriate t o  use a s ingl e  me a sure 

to  repre s ent each of  the dimen s i ons . 

Thi s s tudy emp l oys t he t hree dimens i ons o f  s l ack . Ava i l ab l e  

s l ack i s  me asured by n e t  income , t o t a l  fund bal ance s ,  and current 

a s s e t  ( exc l uding inventory ) . Bourge o i s  ( 1 9 8 1 )  sugge s t s  t hat 

re sourc e s  gene rat ed by pro f i t s , and change in re tained earnings 

s c a l ed by sales are appropriate me asure s o f  s l ack . The se 

me asure s repre sent source s  o f  s l ack t hat are deemed to be  

f l exibl e in s at i s fying a variety o f  manage r i a l  demands . 

Re c overable s l ack i s  mea sured by f ixed a s s e t s , number o f  

non - c l i n i c a l  emp l oye e s , and invent ory . F ixed a s s e t s , s e l l ing and 

admini s t rat ive cos t s , and inventory are f requent ly used as the 

proxy me asure s of  recoverab l e  s l ack in l i t e rature ( Mo se s , 1 9 9 2 ) 

In  thi s s tudy ,  the number o f  non - c l i n i c a l  emp l oyee s  in a ho sp i t a l  

i s  regarded as  the equiva l ent o f  t he s e l l ing and admini s t rat ive 

co s t s  i n  other indus t r i e s . The se measure s indi cate the re s ourc e s  

a hosp i t a l  ha s t i ed up in the current ope rat i on . Fol l owing 

Bourgeo i s ' ( 1 9 8 1 )  sugge s t ion for adj u s t ing s a l e s  in e s t imat ing 

s l ack l eve l s  in other indus t r i e s , in thi s s tudy t he measure s o f  

ava i l ab l e  s l ack and re coverab l e  s l ack are adj u s t e d  by the numbe r 

of  di s charge s and the number o f  outpa t i ent vi s i t s . 

As di s cussed previou s ly , pot ent i a l  s l ac k  i s  a ho sp i t a l ' s  

capab i l i ty t o  ra i s e re sourc e s  f rom out s i de the organi z a t i ona l 

boundary . Potent i a l  s l ack has two measure s in t h i s s tudy : t ime s 

int e re s t - e arned rat i o  and t o t a l - equ i t y - t o - a s s e t  rat i o . The 

former repre s ent s short t e rm solvency and t he l a t t e r  repre s ent s 
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the l eve rage rat io o f  a hosp i t a l . A corporat i on with a l arge r 

income re l at ive to int e re s t  charge s i s  be t t e r  abl e  t o  take on 

add i t i onal debt than is a corporat i on w i t h  l ow income re l a t ive to 

int e re s t  c harge s , and t hus has high pot ent i a l  s l ack ( Bromi l ey ,  

1 9 9 1 ) . A corpora t i on with a high debt - t o - equ i ty rat io has a 

re l a t ive ly l ow ab i l i ty t o  obt ain add i t i onal funds through 

incurri ng debt , and t hus ha s l i t t l e  pot ent i a l  s l ack . 

The t o t a l  s l ack l eve l i s  e s t imated by adding up the e i ght 

s l ack indi cat ors . The we ight o f  t he cont ribut i on o f  each s l ack 

indi cator t o  total s l ack l eve l is  cons i dered i n  aggregat ing t he 

individual indi cators . To e s t imate t he we i ght s o f  individual 

s l ack i ndi cators , a con f i rmatory f a c t or analys i s  ( Bo l l en , 1 9 8 9 )  

wa s performed on the comb i ned dat a  for s l ack indi cat ors in both 

periods ( 1 9 8 8  and 1 9 9 0 ) . The me asurement mode l for total  s l ac k  

l eve l inc lude s one l at ent var i abl e ,  whi c h  i s  organ i z at iona l 

s l ack , and e ight s l ack indi cators . The mea surement mode l ( F igure 

3 )  c an be de s c ribed by t he equat i on : 

whe re 
X i s  a ( q  x 1 )  ve c t or of s l ack ind i c ators 
� is  a ( s  x 1 )  vec t or o f  common f a c tors 
� is a (q  x s )  mat rix o f  f a c t or l oadings 
6 is a (q x 1 )  ve ctor of  uni que f a c t ors . 

The � i s  used as  the we ight o f  each s l ack ind i cator . 
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F i g u re 3 .  A M ea s u re m e n t  M o d e l  of O rg a n izati o n a l  S l a c k  C o n stru ct 
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The re fore , 

Tot a l  s l ack leve l 

The individual s l ack indi cat ors are s t andardi z ed by t he me an 

of  each indi cator f rom poo l e d  dat a , and t he s t andardi z e d  value s 

are mul t ip l i e d  by the we ight s , e s t abl i shing t he total s l ack l eve l  

index . Tab l e  3A pre s ent s t he re sul t s  o f  CFA . The we ight o f  

s l ack indi cator RS l ( f ixed a s s e t s  adj u s t e d  by di s charge s ) i s  s e t  

a t  one be c ause i t  i s  con s i dered t o  b e  t he be s t  indi cator o f  t o t a l  

s l ack i n  t he s tudy . The magn i t ude o f  l ambda i ndi c a t e s  the 

inf luence o f  the unobs e rved concept on t he obs e rved indi cators . 

Ava i l ab l e  s l ack and re coverab l e  s l ack indi cators we re l oaded 

s t rongly t o  total  s l ack . Howeve r ,  PS l ( t ime s - intere s t - earned 

rat i o )  wa s s t a t i s t i cal ly ins igni f i c ant and PS2 ( t otal - equ i ty - t o 

a s s e t - rat i o ) was l oaded i n  a negat ive direct i on , indi cat i ng t hat 

as P S 2  increa s e s , total  s l ack de c re as e s . Con s i dering t he 

s t at i s t i c a l  ins igni f i cance o f  P S l  and t he negat ive l oading o f  P S 2  

and i t s  we ak l oading compare t o  other i ndi cators , thi s s tudy 

exc lude s pot ent ial  s l ack f rom e s t imat ing t he t o t a l  s l ack leve l . 

I n  orde r to  e s t ima t e  t he l eve l s  o f  t he t hree dimen s i ons o f  

s l ack , t he we ight s are e s t imated wi th t he CFA mode l w i t h  t hree 

l a t ent var i ab l e s  ( ava i l ab l e  s l ack , recoverab l e  s l ack , and 

po t ent i a l  s l ack ) . Ava i l ab l e  s l ack and recoverabl e  s l ack have 

three indi cators , and pot ent i a l  s l ack has two i ndi cators . T ab l e  

3 B  pre s ent s t he CFA re sul t s  wi t h  t he t hree dimen s i ons o f  

organi z at i onal s l ack . AS 2 ( t o t a l  fund ba l anc e s  adj u s t e d  by 
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Tab l e  3A 
Re sul t s  of  Conf i rmatory Fac tor Ana lys i s  with One Lat ent Var i ab l e  

Path Factor Loading I ndicator Con s t ruc t s  t - value 

1 1 0 . 3 1 8  AS 1 Tot a l  S l ack 1 0 . 3  
2 1 0 . 8 8 5  AS 2 Tot al  S l ac k  3 1 . 0 
3 1 0 . 8 3 5  AS 3 Tot a l  S l ack 2 9 . 5  
4 1 RS 1 Tot a l  S l ack 
5 1 0 . 7 7 7  RS2 Tot a l  S l ack 2 7 . 1  
6 1 0 . 6 2 9  RS 3 Tot a l  S l ack 2 1 . 3  
7 1 0 . 0 2 5  P S 1  Tot a l  S l ack 0 . 8  
8 1 - 0 . 1 8 3  P S 2  Tot a l  S l ack - 5 . 7  

Not e s : Chi - Square wi th 1 8  df = 2 7 5 . 7 3 ( p  = 0 . 0 0 0 ) . 
Adj u s t e d  Goodne s s  o f  F i t  I ndex = 0 . 9 2 3 . 

not e s t imated 
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Tab l e  3 B  
Re sul t s  o f  Con f i rmatory Factor Analys i s  wi t h  Three Latent 
Var i ab l e s  

Path Factor Loading I ndi cator Const ruc t s  t - value 

1 1 0 . 2 3 4  AS I Ava i l ab l e  S l ack 7 . 5  
2 1 AS 2 Ava i l ab l e  S l ack 
3 1 0 . 7 9 2  AS 3 Ava i l ab l e  S l ack 2 6 . 8  
4 2 RS I Re coverab l e  S l ack 
5 2 0 . 7 5 1  RS 2 Re coverab l e  S l ack 2 7 . 0  
6 2 0 . 6 0 8  RS 3 Re coverab l e  S l ack 2 1 . 3  
7 3 0 . 4 0 1  P S I  Potent i a l  S l ack 5 . 0  
8 3 PS2  Pot ent i a l  S l ack 

Not e s : Chi - Square wi th 15  df = 2 5 0 . 9 0 ( p  = 0 . 0 0 0 ) . 
Adj usted Goodne s s  o f  F i t  I ndex = 0 . 9 6 7 . 

not e s t imated 
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d i s c harge ) , RS 1 ( non - c l ini c al emp l oyee s  adj usted by d i s charge s )  

and P S 2  ( rat io of t o t a l  fund ba l ance s  t o  a s s e t s )  we re s e t  t o  

one . The indicators are s t andardi z ed with t he me ans f rom poo l e d  

dat a , and the s t andardi z ed value s  a r e  mul t ip l i e d  by the l ambdas 

( t he e s t imated we ight s )  to  come up wi th t he index for t he t hree 

dimens i ons o f  s l ack . 

Me asurement o f  Technical  E f f i c i ency 

Techn i c a l  e f f i c i ency o f  an organi z at i on c an be me asured 

us ing the Data Enve l opment Ana lys i s  ( DEA ) me t hod . The DEA met hod 

wa s int roduced in the l a t e  1 9 7 0 s  by Charne s ,  Coope r ,  and Rhode s 

( 1 9 7 8 ) . The DEA me t hod addre s s e s  t he l im i t a t i ons as soc i at e d  w i t h  

rat i o  analys i s  and regre s s i on ana lys i s  whi c h  a r e  t radi t i ona l ly 

used in e s t ima t i ng the e f f i c i ency o f  an organ i z at ion . Rat i o  

ana lys i s , b y  i t s  nature , cannot e a s i ly accommodate s i tuat i ons 

whe re mul t ip l e  output s are produced u s i ng mUl t ip l e  input s .  On 

the other hand , regre s s i on t e chn i que s are based on e s t imat ing 

ave rage input - output re l a t ionships on dat a  t hat inc lude both 

e f f i c i ent and ine f f i c i ent organ i z a t i ons ( She rman , 1 9 8 4 ) . 

The DEA i s  a l inear programming t e c hn i que t hat compare s a 

set  o f  an organi z at ion ' s  actual input s and output s during a 

common t ime period to e s t imate the organ i z at i on ' s  t e chni cal  

e f f i c i ency . The DEA s imul t aneously cons iders t he mUl t ip l e  

output s and input s without the need t o  know t he re l a t ive we ight s 

of  input s and output s in t he product i on sys t em , a s  are needed for 

rat io ana lys i s  and mos t  typ e s  o f  regre s s i on ana lys i s . The 

we ight s of i ndivi dual input s and output s are e s t ima t e d  by 
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l ocat ing t he va lues that sat i s fy t he obj e c t ive func t i on and 

cons t ra i n t s  within the observa t i on s e t . By do ing so , the DEA 

exp l i c i t ly ident i f i e s  t he e f f i c i ent organ i z a t i ons in the 

obs e rva t i on s e t  by a s s i gning an e f f i c i ency s core of  1 ( E  = 1 )  . 

The s e  de c i s i on - making uni t s  ( DMUs ) with e f f i c i ency s core s o f  1 

form t he re f e rence group aga inst whi ch other DMUs are evaluat e d . 

The ine f f i c i ent DMUs , whi ch we re not abl e  t o  produce as  many 

output s as t he re ference group had produced ( or used more input s 

in produc ing the same or l e s s  amount o f  output s t han the 

re f e rence group ) are as s igned an e f f i c i ency s core l e s s  t han 1 ( E  

< 1 ) . Furthe rmore , the DEA re l a t e s  to  t he s ource s  and amount s  o f  

ine f f i c i ency in input s and output s by i dent i fying s l ack input and 

s l ack output ( Gros s kop f & Va l dman i s , 1 9 8 7 ; She rman , 1 9 8 4 ) . 

The DEA program a l gori t hm i s  bri e f ly pre sented by t he 

fol l owing equat i on ( adapted f rom Charne s & Coope r ,  1 9 8 0 ) : 

Maximi z e : 

m 

Subj e c t  t o : 

[ ur*Yrj 
r= ! 

S 1 
m 

[ Vi* Xij 
i = !  
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whe re 

ur ' Vi > 0 for a l l  r and i 

Eo i s  e f f i c i ency s core o f  the t arge t ho sp i t a l  " 0 "  be ing 
evaluated 
ur is  unknown we ight o f  output r 
vi i s  unknown we ight o f  input i 
xij i s  i th  input o f  hosp i t a l  j 
y� i s  r th  output o f  hosp i t a l  j 
n i s  t he number o f  peer ho sp i t a l s 
m i s  t he number of  input s 
s i s  the number o f  output s .  

S ince t he int roduc t i on o f  t he DEA met hod , re s e archers have 

app l i e d  t he me thod to measure t he e f f i c i ency of hea l t h  care 

organi z at ions ( O z can , 1 9 9 2 ; Oz can & Luke , 1 9 9 3 ; O z can , Luke , & 

Hakseve r 1 9 9 2 ; Sherman , 1 9 8 4 ; Va l dman i s , 1 9 9 0 ; Wan , 1 9 9 2 ; Wan , 

1 9 9 5 ) . I n  applying the DEA t o  me asure t he e f f i c i ency o f  

hosp i t a l s that have mul t ip l e  input s and output s ,  the 

i dent i f i c at i on of  re l evant input s and output s i s  e s s ent i a l  for a 

va l i d  spe c i f i cat ion o f  t he mode l . The DEA i s  mos t  use ful when 

more direct and comp l e t e  measure s indicat ing re source 

ut i l i z at i ons are emp l oyed ( Sherman , 1 9 8 4 ) . 

O z c an and Luke ( 1 9 9 3 ) i dent i fy t hree primary output s o f  a 

ho sp i t a l : t reated case s , outpat i ent vi s i t s , and t eaching FTE s 

( ful l - t ime equiva l ent s ) . Treated c a s e s  we re me asured by ove ra l l  

d i s c harge s adj usted u s i ng t he Med i c are c a s e - mix index t o  re f l e c t  

t he di f f e renc e s  i n  intens i ty o f  care among hosp i t a l s .  Outpat i ent 

vi s i t s  repre sent one o f  t he hosp i t a l  output s di s t inct f rom 

inpat i ent care . Teaching FTE s re f l e c t s  t he educ at i onal func t i ons 

of  hosp i t a l s .  For i nput , t he authors i dent i fy t hree type s o f  

re source s :  c ap i t a l , l abor , and supply . P l ant s i z e  ( number o f  
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ope rat i onal hosp i t a l  beds ) and pl ant comp l exity ( number o f  

di agno s t i c  and spe c i a l  s e rvi c e s  provi ded )  we re u s e d  as  the 

proxi e s  o f  cap i t a l . Labor wa s me asured by number of  non 

phys i c i an FTE s and we ight ed ( us ing a we i ght o f  . 5 ) number o f  

part - t ime personne l . Supp ly wa s mea sured by t he amount o f  

ope rat i onal expenses , not inc luding payro l l , c ap i t a l , or 

depre c i at i on expens e s . 

Fol l owing O z can and Luke ( 1 9 9 3 ) , t h i s  s tudy u s e s  adj u s t e d  

di s charge s and outpat i ent vi s i t s  a s  t h e  output var i abl e s . Number 

o f  t e aching FTE s i s  exc luded because o f  t he l ack o f  sens i t ivity 

of  t he var i ab l e  in measuring e f f i c i ency . The t e aching s t atus , 

ins t e ad , i s  a cont rol vari ab l e  in the ana lys i s . I nput s inc lude 

number of beds s t a f fed , number of di agno s t i c  and spe c i a l  s e rvi c e s  

provi ded , number of  l abor hours paid , and non - payro l l  ope ra t i onal 

expens e s . Number of l abor hours paid i s  used i n s t e ad of  number 

of  emp l oye e s , used in the O z can and Luke ( 1 9 9 3 ) mode l . The 

me asure i s  used in the as sumption t hat it c an mea sure the u s e  o f  

actual l abor input more di re c t ly than number o f  emp l oye e s  c an . 

The AHA annual survey dat a  s e t  provide s  the t o t a l  fac i l ity l abor 

hours p a i d . Thus , in t he c a s e  whe re a hosp i t a l  provided other 

s e rvi c e s  t han acut e care , such as  l ong t e rm c are , the paid hours 

i t em inc lude s those work hours as  we l l  as  acute care servi c e  

hours . I f  t he ins t i tut i on had provided othe r  s e rvi c e s  in 

addi t i on t o  acute c are s e rvi c e , t he f ac i l ity work hours pa i d  wa s 

adj u s t e d  by t he rat io o f  number o f  ho sp i t a l  emp l oyee s  t o  number 

o f  t o t a l  fac i l i ty emp l oye e s . 
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Me asurement o f  Qua l i ty o f  Care 

Mort a l ity rate is used as  the proxy for qua l i ty of c are in 

thi s s t udy . The appropriatene s s  o f  u s i ng pat i ent care out c ome in 

me asuring qual ity o f  c are has gained wide accept ance ( De sHarna i s , 

et  a l . ,  1 9 8 8 ; McNe i l , Pederson , & Gat soni s ,  1 9 9 2 ; Thomas , 

Hol l oway , & Gui re , 1 9 9 3 ) . S everal re asons are : 1 )  pat ient 

out come is one of the import ant produc t s  in hosp i t a l s  whi ch have 

many produc t s ; 2 )  the proc e s s  me asure s t hat are used to me asure 

the e f f e c t ivene s s  of  mo s t  pro f e s s i onal work do not dire c t ly 

a s s e s s  t he e f f e c t ivene s s  of  t he a c t ivi t i e s  performed ; and 3 )  

out come me asure s have the bene f i t  o f  summari z ing act i ons by a l l  

he a l t h  care pro f e s s iona l s  involved i n  t re atment s .  Thus , 

cons idering that t he re s e arch que s t i ons o f  thi s study are 

inve s t igat ing the qua l i ty c are by a hosp i t a l  as a who l e , t he u s e  

of  a n  out come indi cator as  t he measure o f  qua l i ty of  care i s  

appropr i a t e . 

The HCFA has re l e ased dat a  annual ly in rec ent ye ars on 

mort a l i ty of Medicare pat ient s . Al though HCFA exp l i c i t ly not e s  

that t he mort a l i ty rate i s  not a dire c t  me asure o f  qua l i ty 

( Be rwick & Ward , 1 9 9 0 ) , hosp i t a l  mort a l i ty rat e  has been used 

ext ens ive ly to  measure t he qua l i ty of  c are by a hosp i t a l  because 

i t  i s  readily ava i l ab l e , unambiguous , and usual ly recorded 

cons i s t ent ly ( De sHarna i s , e t  al . ,  1 9 8 8 ) . Thi s s tudy emp l oys 3 0 -

days ' actual mort a l i ty rat e s  o f  overa l l  Med i c are pat i ent s t re a t e d  

as t he proxy o f  qua l i ty o f  c are o f  the hosp i t a l s .  The mort a l i ty 

rate repre sent s t he pe rcent age o f  each hosp i t a l ' s  Med i c are 
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pat i ent s who died within 3 0  days o f  the admi s s i on that re sul t e d  

in t he l a s t - oc curring di s charge o f  the pat i ent in the spe c i f i c  

year . 

Cont rol Var i ab l e s  

AI - Ha i der and Wan ( 1 9 9 1 )  sugge s t  t hat t he factors 

cont ribut ing to  the variat i on in mort a l i ty rat e  acro s s  hosp i t a l s 

can be conceptual i z e d  into three ma j or categori e s : pat i ent 

chara c t e r i s t i c s , hosp i t a l  organi z at i onal chara c t e ri s t i c s , and 

communi ty/ cont extual f a c t ors . A s imi l a r  cat egori z a t ion ha s been 

appl i e d  in t he studies  o f  f inanc i a l  performance o f  hosp i t a l s .  

Mc Cue ( 1 9 9 1 ) , in hi s s tudy on f i nanc i a l  di s t re s s  o f  ho sp i t a l s , 

used ope rat i onal , ins t i tut i onal , and marke t me a sure s t o  cont ro l 

po s s ib l e  di f f erence s  in f inanc i a l  s t atus other t han the s tudy 

var i abl e s . S ince thi s s tudy emp l oys f inanc i a l  rat ios as  t he 

proxy me asure for organi z at i onal s l ack , and mort al i ty rate a s  t he 

proxy me asure for qual i ty o f  c are , t he s tudy i dent i f i e s  t hree 

l eve l s  o f  cont rol var i abl e s : envi ronment a l , ins t i tut i onal , and 

ope rat i onal control var i abl e s . 

The AHA regional c l a s s i f i c a t i on and S t andard Me t ropo l i t an 

S t a t i s t i c a l  Areas ( SMSA ) c l a s s i f i c at ion are used to  cont rol t he 

envi ronment al  di f ferenc e s  o f  individual hosp i t a l s . AHA re gion a l  

c l a s s i f i c a t i on c l a s s i f i e s  ho sp i t a l s in t he s t a t e s  into 1 0  

cat egor i e s  according t o  t he geographi c a l  locat i ons o f  t he 

ho sp i t a l s .  I n  thi s s tudy , t he cat egor i e s  are aggregat e d  into 

four U . S .  are a s : We s t e rn , E a s t e rn , Southern , and Cent ral regions . 

Four dummy vari ab l e s  are created for each o f  t he regions . The 
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dummy vari ab l e  that repre sent s We s t e rn region i s  regarded a s  t he 

re f e rence . I n  addi t i on to  the regional c l as s i f i ca t i on ,  t he SMSA 

c l a s s i f i c a t i on is used as an envi ronment al  cont ro l variabl e .  The 

SMSA c l a s s i f i e s  me t ropol i t an are a s  into s ix c l a s s e s  based on t he 

popu l a t i on in the area . I ns t i tut i onal cont ro l variab l e s  cont rol 

for t he s t ruc tural variat i on in t he hospi t a l s ; they inc lude s i z e 

me asured by number of  ava i l ab l e  beds , t e aching s t atus me asured by 

membership s t atus in the Counc i l  o f  Teaching Hospi t a l s , and 

servi c e  mix index me asured by number of s e rvi c e s  o f f e red in t he 

ho sp i t a l s .  Operat ional cont ro l var i ab l e s  are int ended to  cont rol 

for di f f e rence s  in the charac t e ri s t i c s  of pat i ent s a ho sp i t a l  

s e rved ; t hey inc l ude HCFA case  m i x  index , ave rage l engt h o f  s t ay ,  

case  s eve r i ty measured by t he proport i on o f  intens ive c are 

pat i ent days in total pat i ent days , and pat i ent age me asured by 

the proport i on of  Medic are pat i ent s d i s c harged in total 

d i s c harge s . 

Analys i s  

The ana lys i s  i s  conducted in t hre e s t age s . The f i rst  s t age 

inve s t iga t e s  the e f f e c t  of e nvironmen t a l  t hre a t  on the l evel o f  

s l ack and o n  the compo s i t i on o f  s l ack ( rat i o  o f  ava i l able s l ac k  

to  t o t a l  s l ack ) . Mul t ip l e  regre s s i on analys i s  i s  performed o n  

t h e  t o t a l  s l ac k , o n  each o f  t he t hree type s o f  s l ac k , and on t he 

rat i o  o f  ava i l ab l e  s l ack t o  t o t a l  s l ack , us i ng envi ronment a l  

threat i nd i c ators as  t he regre s sors . Thus , fol l owing equa t i ons 
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t e s t  t he Hypothe s i s  1 and Hypothe s i s  2 .  

S l ack l evel = f ( envi ronmental threat indi c a tors , control 
var i ab l e s ) 

S l ack ra t i o  = f ( envi ronmental threat indi c a tors , control 
var i ab l e s ) 

I n  t he second s t age , t he impact o f  s l ack on e f f i c i ency and 

on qua l i t y  of care is inve s t igat ed , u s i ng mul t ip l e  regre s s i on and 

l ogi s t i c  regre s s ion ana lys i s . The postulated curvi l ine ar 

re l a t i onship be tween s l ack and performance is t e s t e d  us ing t he 

se cond - orde r polynomial regre s s i on mode l w i t h  s l ack var i ab l e s  and 

the i r  s e c ond orde r t e rms ( square of t he s l ack l eve l ) . The 

regre s s i on mode l s  wi th t he s e c ond orde r t e rms are analyzed wi t h  

the me an adj u s t ed s l ack var i ab l e s  and t he i r  s e c ond orde r t e rms 

us ing SAS GLM ( General Linear Mode l ) procedure to minimi z e  

mul t i co l l inearity . Thus , t he Hypothe s i s  3 and 4 wi l l  b e  t e s t ed 

with f o l l owing equa t i ons . 

E f f i c i ency = f ( to t a l  s l ack , c ontrol vari ab l e s ) 

E f f i c i ency = f ( avai l ab l e  s l ack , recoverab l e  s l ack , 
poten t i a l  s l ack , c ontrol var i ab l e s ) 

Qual i ty o f  Care = f ( to t a l  s l ack , c ontrol vari ab l e s ) 

Qual i ty o f  Care = f ( avai l ab l e  s l ac k , recoverab l e  s lack , 
po t en t i a l  s l ack , c ontrol var i ab l e s )  

I n  addi t i on ,  t he s amp l e  hosp i t a l s are c l a s s i f i e d  i n t o  h i gh - s l ack 

ho sp i t al s and l ow - s l ack ho sp i t a l s t o  compare t he e f f e c t  of s l ack 
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in t he organi z a t ions that have an ext reme ly high or l ow l eve l of 

s l ack . Thus , i f  the re l a t i onship between s l ack l eve l  and 

organ i z at ional performance i s  indeed a downward opened parabo l a  

s hape a s  pos i ted i n  the hypothe s e s , t hi s  s tudy expe c t s  a 

s igni f i c ant , negat ive coe f f i c i ent o f  t he s e cond orde r t e rm in t he 

polynomi a l  regre s s ion mode l , and change in t he d i re c t i on o f  t he 

coe f f i c i ent s of  the s l ack vari ab l e  i n  t he two groups of  ho sp i t a l s  

( pos i t ive in the l ow- s l ack hosp i t a l s  and negat ive i n  the high 

s l ack hosp i t a l s ) . The re i s  no consensus in the l i t e rature on t he 

approp r i a t e  l eve l of  s l ack in an organ i z at i on . Thus , whe t her a 

part i cu l a r  hosp i t a l  i s  deemed t o  exhib i t  high or l ow s l ack i s  

de f ined , for the purpos e s  o f  t he pre s ent s tudy ,  i n  re l a t ion t o  

the s l ack l eve l s  o f  other hosp i t a l s i n  t he s amp l e . I n  accordance 

wi th thi s approach , t he s tudy de f ine s the high - s l ack ho sp i t a l s  t o  

b e  tho s e  ho sp i t a l s  in t he upper 1 0 %  and t he l ow - s l ack hosp i t a l s 

to  be t ho s e  hosp i t a l s in t he bot t om 1 0 %  o f  t o t a l  s l ack l eve l in 

the s amp l e  ho sp i t a l s .  

The i nt e ract ion e f f e c t s  o f  t he l eve l o f  t o t a l  s l ack ( hi gh or 

l ow )  and c hange in the l eve l o f  total s l ack ( increase or 

de c re a s e ) on perf ormanc e are t e s t e d , u s i ng l og i s t i c  regre s s i on . 

The s tudy ho sp i t a l s are divided into four subgroup s ba s e d  on t h e 

l eve l and dire c t ion o f  change in t o t a l  s l ack ove r the s tudy 

period . F i r s t , the s tudy ho sp i t a l s are divided into two group s : 

t ho s e  wi t h  t o t a l  s l ack l eve l i n  1 9 8 8  above t he mean , and t ho s e  

wi t h  t o t a l  s l ack l eve l in 1 9 8 8  be l ow t he me an . The me an ( in s t e ad 

of the upper and bot tom 1 0 %  c l a s s i f i c a t i on used i n  mul t ip l e  
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regre s s i ons ) i s  used as  the base o f  c l as s i f i ca t i on in orde r t o  

ma i nt a i n  a n  appropriate samp l e  s i z e in e a c h  group f o r  l ogi s t i c  

regre s s i on . The two groups o f  hosp i t a l s are further divided into 

the de creased - s lack hosp i t a l s  and t he increased - s l ack ho sp i t a l s , 

re sul t ing in four subgroup s o f  hosp i t a l s :  above me an incre a s e d , 

above mean de c reased , be l ow mean increased , and be l ow me an 

de creased . The hosp i t a l s t hat did not change in s l ack l eve l or 

in perf ormance indi cat ors during t he period are exc luded f rom t he 

ana lys i s . 

Logi s t i c  regre s s i on i s  used t o  analyze the dat a  on the f our 

group s o f  ho sp i t a l s .  Logi s t i c  regre s s i on i s  use ful in performing 

a mul t ip l e  regre s s ion analys i s  o f  b inary dependent var i abl e .  I t  

produc e s  measure s o f  the re l a t ive odds o f  t he out come a s s o c i a t e d  

wi th part i cular charac t e r i s t i c s . I n  t h i s  s tudy , the parame t e r s  

of  int e re s t  are the e s t imated coe f f i c i ent o f  t he change s i n  t he 

s l ack var i ab l e  in det e rmining t he odds o f  t he change in each o f  

the performance vari abl e s . Thus , t he independent vari ab l e  i s  t he 

absolute value of the change in t o t a l  s l ack ove r the s tudy 

period . The dependent var i ab l e  i s  t he change in e f f i c i ency s core 

( incre a s e  or de crease ) in t he s l ack and e f f i c i ency mode l , and 

the c hange in mort a l i ty rat e ( incre a s e  or de c re a s e ) in the s l a c k  

and qua l i ty of  care mode l . I f  the performance me asure s incre a s e d  

during the s tudy period , value 1 wa s a s s i gned , and i f  they 

de c re a s e d , t he va lue 0 wa s as s igned . The convers i on o f  a 

cont inuous var i ab l e  t o  a b inary one may cause t he l o s s  o f  

informat ion . Howeve r , s ince the re search que s t i ons focus on t he 

9 4  



www.manaraa.com

d i re c t i on o f  e f f e c t , rather than magnitude of e f f e c t , t he 

conve r s i on c an make the ana lys i s  more comparab l e . The Hypothe s i s  

5 a , 5 b , 6 a ,  and 6 b  wi l l  b e  t e s ted by fol l owing mode l . 

E ( l , O )  = f ( change in s l ack , control var i ab l e s ) 

Q ( l , O )  = f ( change in s l ack , control vari ab l e s ) 

whe re " E " i s  DEA s core s , increased ( 1 )  or de c reased ( 0 ) ; 
" Q " i s  mort a l ity rat e s ,  increased ( 1 )  or de creased ( 0 ) . 

Final ly , the third s t age inve s t igat e s  t he e f f e c t  o f  

e f f i c i ency o n  qual i ty o f  care ( Hypothe s i s  7 and Hypothe s i s  8 )  in 

di f f e rent l eve l s  of  s l ack . Mul t ip l e  regre s s i on i s  performe d for 

the a l l hosp i t a l s ,  the high - s l ack ho sp i t a l s ( t op 1 0 %  in t o t a l  

s l ack l eve l ) ,  and the l ow - s l ack hosp i t a l s ( bo t t om 1 0 %  in t o t a l  

s l ack l eve l ) . The dependent var i ab l e  i s  t he mort a l i ty rate i n  

1 9 9 0 , and t he independent var i abl e i s  t he e f f i c i ency s core i n  

1 9 8 8 . 

Qual i ty o f  Care = f ( E f f i c i ency , control variab l e s ) 

Summary 

Thi s s tudy inve s t igat e s  the re l a t i onships among 

envi ronment al  t hreat , l eve l of s l ack , and performance in 

ho sp i t a l s  in a pane l ana lys i s  f ramework . The dat a  we re c o l l e c t ed 

in two t ime periods , 1 9 8 8  and 1 9 9 0 . The s amp l e  cons i s t s  o f  8 3 2 , 

9 5  
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non - p ro f i t , urban hosp i t a l s  in t he Uni t ed S t a t e s . 

I n  orde r to  measure organi z a t ional s l ack , the s tudy u s e s  

f inanc i a l  dat a  f rom the HCFA cap i t a l  dat a  s e t . Mort a l i ty rat e  

dat a  are comp i led f rom t he HCFA mort a l i ty dat a  f i l e . E f f i c i ency 

dat a  are comp i l ed from t he AHA annual survey . 

Us ing the data comp i l ed , a s l ack l eve l index i s  deve l oped 

us ing t he Conf i rmatory Fac t or Ana lys i s  ( CFA) . The CFA provide s  

the we i ght o f  individual s l ack indi cators in c a l culat ing t o t a l  

s l ack l eve l . Techn i c a l  e f f i c i ency o f  the s tudy hosp i t a l s i s  

e s t imated us ing the Dat a Enve l opment Ana lys i s  ( DEA) . The DEA 

provide s  me t hodo l og i c a l  advant age s in measuring hosp i t a l  

e f f i c i ency : the direct measurement o f  input , output uni t s ,  and 

cons i de ra t i on of  the mUl t ip l e  product ion f a c t ors in a hosp i t a l . 

The dat a  analys i s  i s  perf ormed in t hree s t age s . The f i rs t  

s t age t e s t s  whe t her there are s igni f i c ant as s o c i a t ions between 

the l eve l o f  envi ronment al  t hreat and t he l eve l of  s l ack , and 

between t he l eve l of envi ronment al  t hreat and compo s i t i on of t he 

three typ e s  o f  s l ack , us ing a mul t ip l e  regre s s i on . The s e cond 

s t age inve s t iga t e s  t he re l a t ionship between s l ack and 

organ i z at i onal perf ormance ,  us ing a mUl t ip l e  regre s s ion . I n  

addi t i on ,  the interact i on e f f e c t s  between t he l eve l o f  s l ac k  and 

change in the l eve l of s l ack on e f f i c i ency and on qua l i ty of c are 

are inve s t igat ed in t h i s  s t age , us ing l ogi s t i c  regre s s ion . The 

f inal s t age ana lyz e s  t he impact of change in e f f i c i ency on t he 

qua l i ty o f  c are in hosp i t a l s  with di f f e rent l eve l s  o f  s l ac k , 

us ing mUl t ip l e  regre s s i on . 

9 6  
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CHAPTER 5 

RESULTS 

To inve s t igate the re l a t i onships among the study var i abl e s , 

thi s s tudy analyz ed the i n f l uence o f  independent variab l e s  a t  

t ime 1 o n  dependent variab l e s  at t ime 2 .  I n  addi t ion ,  pane l 

ana lys i s  was performed t o  de t e rmine the e f f e c t s  o f  the change s in 

independent variab l e s  on t he change s in dependent vari ab l e s  ove r 

the s tudy period . Thi s chapter pre s ent s de s c ript ive s t at i s t i c s  

of  t he s tudy vari abl e s  and de s c r ibe s the re sul t s  from mul t ip l e  

regre s s i on analys i s  and l ogi s t i c  regre s s i on analys i s . Re sul t s  

are report ed ma inly on e s t imated coe f f i c i ent s o f  the independent 

variab l e s  and the i r  t e s t  s t at i s t i c s , t - values . S t at i s t i c a l  

s i gn i f i c ance i s  based o n  a p - value o f  0 . 0 5 or l owe r in analys i s  

with a l l  ho sp i t a l s .  I n  ana lys i s  t hat invo lve s t he high - s l ack and 

l ow - s l ack ho sp i t a l s ,  however ,  s t at i s t i c a l  s igni f i cance is ba s e d  

o n  a p - va lue of  0 . 1  o r  l owe r because o f  t he sma l l e r  samp l e  s i z e . 

D e s c r ip t ive S ta t i s t i c s  

E i ght hundred and thi rty - two not - for - p ro f i t  hosp i t a l s 

located in urban areas cons t i tute the s amp l e  for thi s s tudy . 

The f o l l owing s e c t i ons pre s ent t he de s c r ipt ive s t at i s t i c s  for t he 

study var i ab l e s , and t he re sul t s  o f  Analys i s  o f  Var i ance ( ANOVA) 

in whi ch t he s igni f i c ance o f  t he change s in t he vari ab l e s  ove r 

9 7  
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t he s t udy period was t e s ted . 

Envi ronment al  Threat Var i abl e s  

The He rf indahl I ndex was cons t ruc t e d  by c a l culat ing t he sum 

o f  s quare s o f  marke t share o f  individual ho sp i t a l s  in an area . A 

ho sp i t a l ' s  marke t share i s  de f ined a s  t he percent share o f  

admi s s i ons o f  the ho sp i t a l  in a SMSA . The Herf indahl I ndex 

value s are conve rted by subt rac t ing t he values f rom 1 so that a 

va lue c l ose to  1 sugge s t s  a high compe t i t i on . The 7 , 0 3 7  

ho sp i t a l s reported t o  t he 1 9 8 8  AHA annual survey we re located i n  

3 4 0  SMSAs and the 6 , 8 7 1  hosp i t a l s report ed in 1 9 9 0  we re l o c a t e d  

in 3 4 1  SMSAs . The average c onverted Her f i ndahl I ndex of  t he 

SMSAs i s  0 . 6 6 0  in 1 9 8 8  and 0 . 6 7 1  in 1 9 9 0 . The ave rage conve rted 

He r f i ndahl I ndex of  the s tudy ho sp i t a l s is  0 . 8 2 0  in 1 9 8 8  and 

0 . 8 2 4  in 1 9 9 0 . Thus , a gre a t e r  port i on of the s tudy hosp i t a l s 

are l o c a t e d  in highe r compe t i t i on areas . Five hosp i t a l s  in 1 9 8 8  

and f our hosp i t a l s  in 1 9 9 0  we re t he s o l e  providers in the i r  

SMSAs , wi t h  the index value O .  

The c ont ract st atus with HMO and PPO was me a sured as a proxy 

for marke t compe t i t ion al ong with t he He rf indahl I ndex . The 

ave rage numbe r of cont rac t s  in t he s tudy hosp i t a l s  were divided 

by 2 i n  ord e r  t o  have t he s ame un i t  va l u e  wi t h  o t he r  

envi ronment al threat var i abl e s . The ave rage managed care 

cont ract s t atus ( MAND )  in t he SMSAs i s  0 . 4 9  in 1 9 8 8  and 0 . 4 8 in 

1 9 9 0 . In the s tudy hosp i t a l s , t he MAND ha s t he ave rage 0 . 5 7 in 

1 9 8 8  and 0 . 5 6 in 1 9 9 0 , ranging f rom 0 t o  1 in both ye ars . A 

va lue o f  MAND var i ab l e  0 indi c a t e s  t hat none o f  t he hosp i t a l s  in 

9 8  
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9 9  

Tab l e  4A 
De s c r ipt ive S t at i s t i c s  of Envi ronment al  Thre at Vari ab l e s  ( n= 8 3 2 )  

Var i abl e s  De s c ript ion Year Mean s d  

HERF ( 1  - He r f i ndahl I ndex ) 1 9 8 8  0 . 8 2 0  0 . 1 7 6  
HERF ( 1  - He r f i ndahl I ndex ) 1 9 9 0  0 . 8 2 4  0 . 1 7 3  

MAND Managed Care Cont ract S t atus 1 9 8 8  0 . 5 7 1  0 . 2 3 7  
MAND Managed Care Cont rac t  S t atus 1 9 9 0  0 . 5 6 0  0 . 2 1 7  

REGU Med i care and Medi c a i d  D i s charge s 1 9 8 8  0 . 4 5 7  0 . 1 0 2  
REGU Med i c are and Medi c a i d  D i s charge s 1 9 9 0  0 . 4 8 7  0 . 1 1 0  

Not e : He r f i ndahl I ndex was cons t ruc t e d  based on the market 
share s of  admi s s i ons o f  hosp i t a l s in 3 4 0  SMSAs . 
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the SMSA had any formal cont rac t  with any HMOs or PPOs , and a 

va lue o f  1 indi c a t e s  that al l hosp i t a l s  in t he area had cont rac t s  

wi t h  both HMOs and PPOs . Thus , t he highe r ave rage of  MAND in 

s tudy hosp i t a l  compared to  the ave rage in SMSAs indi cat e s  t hat 

more o f  t he study ho sp i t a l s  are l ocated in t he market are a s  

highly pene t rated by managed c are organi z a t i ons . 

The l eve l of  regulat i on was approximated by the proport i on 

of  Med i c are and Medi c a i d  d i s charge s in t he t o t a l  di s charge s o f  

the i ndividual hosp i t a l s .  The ave rage percent age of  HCFA 

d i s charge s o f  the study hosp i t a l s  was 4 6 %  in 1 9 8 8  ( ranging f rom 

9 %  to 8 4 % )  and 4 9 % in 1 9 9 0  ( ranging f rom 0 %  to 9 9 % ) , indi cat i ng 

the incre a s e  o f  Medi care and Medi c a i d  pat i ent s port ion in t he 

pat i ent s mix . 

The de s c ript ive s t at i s t i c s  o f  envi ronment a l  threat var i ab l e s  

are pre s ented in Table 4A . The t hree envi ronment al threat 

indi cat ors show minor change s ove r t he s tudy period . The 

conve rt ed He r f i ndahl I ndex increased about 1 . 0 % ;  managed c ont rac t  

s t atus de c reased 1 . 1 % ;  and t he port i on o f  Med i c are and Medi c a i d  

d i s c harge s increased 1 . 1 % .  

Performance Variabl e s  

B o t h  o f  t he perf ormance var i ab l e s  indi c a t e  improvement i n  

t he performance of  t he s amp l e  ho sp i t a l s  during the s tudy p e r i od , 

as pre s ented in Tab l e  4 B . 

samp l e  hosp i t a l s  wa s 9 . 2 1 

The ave rage mort a l i ty rat e  in t he 

in 1 9 8 8  and 8 . 9 9 in 1 9 9 0 . The ave rage 

mort al i ty rat e s  are a l i t t l e  l ower t han t he average for a l l 

ho sp i t a l s ( 9 . 7 9 in 1 9 8 8  and 9 . 5 9 in 1 9 9 0 ) reported t o  HCFA . The 

1 0 0  
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1 0 1  

Tab l e  4 B  
De s c ri:Qt ive S t at i s t i c s  o f  Perf ormance Var i ab l e s  (n= 8 3 2 }  

var i ab l e s  De s c ript i on Year Mean s d  

MORT 3 0 - day Medi care mort a l i ty rat e  1 9 8 8  9 . 2 1 1 1 . 7 4 8  
MORT 3 0 - day Medi c are mort a l i ty rat e  1 9 9 0  8 . 9 9 4  1 . 7 5 1  

EFF I DEA e f f i c i ency s core 1 9 8 8  0 . 5 0 2  0 . 2 2 0  
EFFI  DEA e f f i c i ency s core 1 9 9 0  0 . 5 0 7  0 . 2 3 9  

Not e : The DEA e f f i c iency s core s were e s t imated us ing cons t ant 
returns - t o - s c a l e  surface , base oriented a l gor i t hm of t he 
DEA . 
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mort a l i ty rat e  repre sent s the perc ent age of  each hosp i t a l ' s  

Med i c are pat i ent s who died wi thin 3 0  days o f  t he admi s s i on . Thi s  

f igure inc lude s the deaths t hat oc curred out o f  ho sp i t a l  a s  we l l  

a s  i n - hosp i t a l  deaths , i f  t hey oc curred wit hin 3 0  days o f  l a s t  

admi s s i on t o  a hosp i t a l . The mort a l i ty rate ranged f rom 1 . 7 % t o  

2 1 %  in 1 9 8 8  and f rom 0 %  t o  2 0 %  in 1 9 9 0 , w i t h  s t andard devi at i on 

of  1 . 7 5 in both years , whi c h  i s  a sub s t ant i a l  variat ion 

cons ider ing the s igni f i c ance o f  such an out come . 

Techn i c a l  e f f i c i ency wa s e s t imated us ing t he DEA . The DEA 

generated e f f i c iency s core s , Eo , indi c a t e  t he t e chni c a l  

e f f i c i ency o f  the hosp i t a l s re l at ive t o  t he be s t  prac t i ce 

Twe lve front i e r  constructed f rom t he obs e rva t i ons in t he samp l e . 

hosp i t a l s  in 1 9 8 8  and 1 7  hosp i t a l s in 1 9 9 0  had a pe r f e c t  

e f f i c i ency value o f  one , e s t ab l i shing t he e f f i c i ency f ront i e r  for 

each year . The ave rage e f f i c i ency s core wa s 0 . 5 0 2  in 1 9 8 8  and 

0 . 5 0 7  in 1 9 9 0 . 

Organi z at ional S l ack 

The ave rage l eve l of t o t a l  s l ack wa s 4 . 4 0  in 1 9 8 8  and 4 . 4 7  

in 1 9 9 0 . The increase in t o t a l  s l ack i s  due to  t he incre a s e  i n  

ava i l ab l e  s l ack . Re coverab l e  s l ack exhibi t s  a minor de creas e , 

f rom 2 . 3 6 in 1 9 8 8  t o  2 . 3 5 in 1 9 9 0 ; ava i l ab l e  s l ack incre a s e d  f rom 

1 . 9 8 in 1 9 8 8  to 2 . 0 6 in 1 9 9 0 . Cons idering gene ral t rends in t he 

ho sp i t a l  indu s t ry during t he s tudy period , t he incre a s e  in t o t a l  

s l ack l eve l i s  unexpe c t e d . However ,  t he incre a s e d  ava i l ab l e  

s l ack and de creased re coverab l e  s l ack appear to  b e  c on s i s t ent 

wi th t he s tudy hypothe s i s  on t he re l a t i onship between 

1 0 2  
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1 0 3  

Tab l e  4 C  
De s c r ipt ive S t at i s t i c s  of Organi z at i onal S l ack Variab l e s  ( n= 8 3 2 )  

Code 

AS l l  
AS 2 1  
AS 3 1  
TAS 8 

RS l l  
RS 2 1  
RS 3 1  
TRS 8 

PS l l  
PS2 1 
TPS 8  

TS 8 8  

AS 1 2  
AS 2 2  
AS 3 2  
TAS O 

RS 1 2  
RS 2 2  
RS 3 2  
TRS O 

PS 1 2  
PS 2 2  
TPS O 

TS 9 0  

De script ion 

Ava i l able S l ack 
Ava i l able S l ack 
Ava i l able S l ack 

We ighted To tal o f  Ava i l ab l e  S l ack 

Re coverable S l ack 
Re coverable S l ack 
Recoverable S l ack 

We ighted Total o f  Recoverab l e  S l ack 

Pot ent i a l  S l ack 
Pot ent ial  S l ack 

We ighted To tal o f  Poten t i a l  S l ac k  

We ighted To tal S l ack 

Ava i l able S l ack 
Ava i l able S l ack 
Ava i l able S l ack 

We ighted T o t a l  o f  Ava i l ab l e  S l ack 

Re coverab l e  S l ack 
Re coverable S l ack 
Recoverable S l ack 

We igh t ed To tal o f  Recoverab l e  S l ack 

Pot ent ial  S l ack 
Potent i a l  S l ack 

We ighted To tal o f  P o t en t i a l  S lack 

We ighted To tal S lack 

Ye ar 

1 9 8 8  
1 9 8 8  
1 9 8 8  
1 9 8 8  

1 9 8 8  
1 9 8 8  
1 9 8 8  
1 9 8 8  

1 9 8 8  
1 9 8 8  
1 9 8 8  

1 9 8 8  

1 9 9 0  
1 9 9 0  
1 9 9 0  
1 9 9 0  

1 9 9 0  
1 9 9 0  
1 9 9 0  
1 9 9 0  

1 9 9 0  
1 9 9 0  
1 9 9 0  

1 9 9 0  

Mean 

4 0 . 8 5 
5 1 5 . 5 7 
2 9 7 . 8 1 

1 . 9 8 

5 2 9 . 0 1 
0 . 0 0 5 9 7  

1 3 . 0 7 
2 . 3 6  

1 2 . 4 9 
2 . 6 4 
2 . 0 9 

4 . 4 0 

4 0 . 9 7 
5 3 1 . 0 6 
3 1 7 . 0 8 

2 . 0 6 

5 2 0 . 6 0 
0 . 0 0 5 6 4 

14 . 2 7 
2 . 3 5 

1 3 . 6 9 
2 . 6 3 
2 . 1 5 

4 . 4 7 

s d  

9 0 . 2 7 
3 4 0 . 7 4 
1 6 7 . 6 6 

1 . 2 1 

3 0 5 . 6 5 
0 . 0 0 2 6 8  

9 . 2 5 
1 . 0 7 

3 6 . 7 3 
4 . 1 8 
3 . 0 1 

2 . 1 0 

7 5 . 2 0 
3 5 8 . 6 6 
1 8 7 . 1 6 

1 . 2 6 

2 8 5 . 2 1 
0 . 0 0 2 7 1  

1 0 . 8 1 
1 . 1 2 

1 0 . 8 1 
4 . 0 7 
3 . 0 6 

2 . 2 0  
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envi ronment a l  t hreat and s l ack rat i o s . Average potent i a l  s l ack 

wa s c hanged f rom 2 . 0 9 in 1 9 8 8  to  2 . 1 5 in 1 9 9 0 , incre a s i ng 0 . 9 7 % . 

Tab l e  4 C  pre sent s de s c ript ive s t at i s t i c s  for the s l ack var i ab l e s . 

The total  s l ack l eve l in 1 9 8 8  wa s used a s  t he ba se In 

c l a s s i fying hosp i t a l s  as  e i ther high - s l ack hosp i t a l s  or l ow - s l ack 

ho sp i t a l s .  The ave rage t o t a l  s l ack l eve l i s  7 . 4 2 in t he high 

s l ack hosp i t a l s  ( uppe r 1 0 %  o f  s amp l e  hospi t a l s )  and 2 . 1 4 in the 

l ow - s l ack ho sp i t a l s  ( bo t t om 1 0 %  o f  s amp l e  hosp i t a l s )  . 

Cont rol Variab l e s  

Tab l e  4 D  pre s ent s t he de s c ript ive s t at i s t i c s  f o r  the cont rol 

var i ab l e s . The cont rol var i ab l e s  for ope ra t i onal charac t e ri s t i c s  

we re me asured by case intens i ty ( proport i on o f  intens ive spe c i a l  

care days ) , pat i ent age ( proport i on o f  Medi c are d i s c harge s ) , HCFA 

case mix index , and ave rage l engt h o f  s t ay . The s e  indi cators had 

sma l l  change s ove r the s tudy period . Case intens ity ( SEVR ) 

de c re a s e d  f rom 0 . 0 9 4 in 1 9 8 8  to  0 . 0 9 3  in 1 9 9 0 . Pat ient age 

( AGEE ) increased from 0 . 3 6 in 1 9 8 8  to 0 . 3 8 in 1 9 9 0 . HCFA c a s e  

m i x  i ndex ( CMIX ) increased f rom 1 . 2 7 5  in 1 9 8 8  t o  1 . 3 0 5  in 1 9 9 0 . 

Ave rage l engt h o f  s t ay ( ALOS ) showed a minor de c rease . 

I n s t i tut iona l cont rol variab l e s  are number o f  beds s t a f f e d , 

s e rv i c e  mix index ( number o f  s e rv i c e s  prov i de d ) , and t e a c h i ng 

s t atus ( Counc i l  of  Teaching Hosp i t a l s  membership ) .  I n  t he s amp l e  

ho sp i t a l s , 9 6  hosp i t a l s  had f ewe r t han 1 0 0  beds and 1 6 1  hosp i t a l s  

had more t han 4 0 0  beds . The ave rage number o f  s t a f f e d  beds 

( BEDS ) de c reased f rom 2 8 4 beds in 1 9 8 8  t o  2 8 0  beds in 1 9 9 0 . The 

s e rvi ce mix index ( SM I X )  increased f rom 3 4 . 1  in 1 9 8 8  to 4 2 . 0  i n  

1 0 4 
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1 0 5  

Tab l e  4 D  
De s c r i:gt ive S t at i s t i c s  o f  Cont rol Vari abl e s  

Vari ab l e s  De s c ript i on Year Mean sd 

SEVR Case Intens i ty 1 9 8 8  0 . 0 9 4 0 . 0 6 1  
AGEE Pat i ent Age 1 9 8 8  0 . 3 6 0  0 . 0 9 2 
CM I X  HCFA Ca se M i x  I ndex 1 9 8 8  1 . 2 7 5  0 . 1 3 9  
ALOS Average Lengt h o f  S t ay 1 9 8 8  6 . 7 1 0  1 . 4 0 7  
BEDS Number of Bed 1 9 8 8  2 8 4 . 1 0 3  1 7 4 . 7 8 6  
SM IX S e rvi ce Mix 1 9 8 8  3 4 . 1 3 9  9 . 4 7 8  

SEVR Case I nt ens i ty 1 9 9 0  0 . 0 9 3  0 . 0 5 6  
AGEE Pat i ent Age 1 9 9 0  0 . 3 7 8  0 . 0 9 8  
CM I X  HCFA Ca se M i x  I ndex 1 9 9 0  1 . 3 0 5  0 . 1 6 6  
ALOS Average Lengt h of S t ay 1 9 9 0  6 . 6 4 4  1 . 4 4 0  
BEDS Number of Bed 1 9 9 0  2 7 9 . 6 1 2  1 7 5 . 4 4 0  
SMIX S e rvice Mix 1 9 9 0  4 2 . 0 1 4 1 1 . 6 7 3  

T I CH Teaching S t atus 0 . 0 9 5  
WEST We s t e rn Regi on 0 . 1 1 4  
EAST E a s t ern Regi on 0 . 3 2 2  
SOUT Southern Region 0 . 2 1 6  
CENT Cent ral Regi on 0 . 3 7 2 
SMSA SMSA S i z e  3 . 9 1 9  1 . 4 4 1  
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1 9 9 0 . S eventy- nine ho sp i t a l s ( 9 . 5 % o f  t he 8 3 2  s amp l e  ho sp i t a l s )  

are members o f  the Counc i l  o f  Te aching Hosp i t a l s .  

The cont rol variab l e s  for envi ronment are SMSA s i z e  and 

regi on . The SMSA s i z e  var i ab l e  has a mean o f  3 . 9 , ranging f rom 1 

( unde r 1 0 0 , 0 0 0  populat i on )  t o  6 ( over 2 , 5 0 0 , 0 0 0  popul at i on ) . The 

samp l e  ho sp i t a l s  are c l as s i f i ed into four regi ons based on t he i r  

l ocat i on in the Uni t e d  S t a t e s ; We s t e rn regi on ( WEST ) ha s 9 5  

ho sp i t a l s  ( 1 1 %  o f  the s tudy hosp i t al s ) ; E a s t e rn region ( EAST )  ha s 

2 6 8  ho sp i t a l s  ( 3 2 % ) ; Southern region ( SOUT ) has 1 8 0  hosp i t a l s 

( 2 1 % ) ; and Cent ral region ( CENT ) ha s 3 1 0  hosp i t a l s  ( 3 7 % ) . 

Analys i s  o f  Mean D i f f e rence 

I n  orde r to  t e s t  t he s t at i s t i cal  s igni f i cance o f  t he c hange s 

ln t he s tudy variab l e s  ove r t he s tudy period , analys i s  o f  

var i ance (ANOVA) was performed . Tab l e  5 pre s ent s the ANOVA 

re sul t s  o f  the two - year combined dat a  with the c l a s s  var i ab l e  

YEAR ( 1 9 8 8  and 1 9 9 0 ) . Decre a s e  in mort a l i ty rate i s  s igni f i c ant 

at the 0 . 0 5 l eve l , but incre a s e  in e f f i c i ency me asure is not 

s igni f i c ant . Among envi ronment al  t hreat mea sure s the change in 

regulat i on ( REGU )  is s igni f i c ant ly di f f e rent at t he 0 . 0 0 0 1  l eve l . 

The c ompe t i t ion measure s are not s igni f i c ant ly changed . No 

s t a t i s t i c a l ly s igni f i cant di f f e rence s  we re found between t he 

s l ack e s t imat ions for 1 9 8 8  and for 1 9 9 0 . Out o f  the s ix c ont rol 

var i abl e s , the change s in pat i ent age ( AGEE ) , case mix index 

( CM I X ) , and s e rvi ce mix index ( SM I X ) are s t a t i s t i c a l ly 

s igni f i cant at the 0 . 0 0 0 1  l eve l . 

1 0 6  
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Tab l e  5 
ANOVA S igni f i cant Te s t  o f  Mean D i f f e rence Be tween 1 9 8 8  
(n= 1 6 6 4 ) 

Mean sd 
Var i abl e s  1 9 8 8  1 9 9 0  1 9 8 8  1 9 9 0  

MORT 9 . 2 1 8 . 9 9 1 .  7 8  1 .  7 5  
EFFI  0 . 5 0 0 . 5 1 0 . 2 2 0 . 2 4 

REGU 0 . 4 6 0 . 4 9  0 . 1 0 0 . 1 1 
MAND 0 . 5 7 0 . 5 6 0 . 2 4 0 . 2 2 
HERF 0 . 4 6 0 . 4 9  0 . 1 0 0 . 1 1 
TS 4 . 4 0  4 . 4 7  2 . 1 0 2 . 2 0 
TAS 1 .  9 8  2 . 0 6 1 .  2 1  1 .  2 6  
TRS 2 . 3 6 2 . 3 5 1 .  0 7  1 . 1 2 
TPS 2 . 0 9 2 . 1 5 3 . 0 1 3 . 0 6 

SEVR 0 . 0 9 0 . 0 9 0 . 0 6 0 . 0 6 
AGEE 0 . 3 6 0 . 3 8 0 . 0 9 0 . 1 0 
CM I X  1 .  2 8  1 .  3 1  0 . 1 4 0 . 1 7 

SMIX 3 4 . 1 4 4 2 . 0 1 9 . 4 8 1 1 . 6 7 
ALOS 6 . 7 1 6 . 6 4 1 . 4 1 1 . 4 4 
BEDS 2 8 4 . 1 0 2 7 9 . 6 1 1 7 4 . 7 9 1 7 5 . 4 4 

* S i gni f i c ant at 0 . 0 5 l eve l or l e s s  
* * *  S ign i f i cant a t  0 . 0 0 0 1 l evel or l ess 

F 

6 . 3 7 
0 . 1 6 

:3 4 . 1 3 
1 .  0 0  
0 . 2 0 
0 . 4 9  
1 .  7 5  
0 . 0 1 
0 . 1 1 

0 . 1 7 
1 6 . 1 0 
2 8 . 3 6 

2 2 8 . 2 2 
0 . 9 2 
0 . 2 7 

1 0 7  

and 1 9 9 0  

t 

0 . 0 1 1 7 * 
0 . 6 8 5 2  

0 . 0 0 0 1 * * *  
0 . 3 1 6 7  
0 . 6 5 1 1  
0 . 4 8 2 4  
0 . 1 8 6 5  
0 . 9 1 5 8  
0 . 7 3 6 8  

0 . 6 8 6 7  
0 . 0 0 0 1 * * *  
0 . 0 0 0 1 * * *  

0 . 0 0 0 1 * * *  
0 . 3 3 6 5  
0 . 6 0 0 9  
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Environmental Threat and S l ack 

To inve s t igate the impact of envi ronment a l  threat on 

hosp i t a l  s l ack l eve l , t he s l ack l eve l in 1 9 9 0  was t reated as a 

dependent var i abl e ,  whi l e  t hree envi ronment a l  t hreat var i abl e s  

( HERF , MAND , and REGU) in 1 9 8 8  we re t reated as  regre s s ors i n  t he 

mul t ip l e  regre s s ion analys i s . The cont rol var i able AGEE wa s 

exc l uded f rom the ana lys i s  t o  e l iminate mul t i c o l l inear i ty , 

because o f  i t s  high corre l a t i on with regu l a t i on ( REGU ) . Tab l e  6A 

pre sent s e s t imated coe f f i c i ent s and t - values  of envi ronment a l  

thre at var i ab l e s  re l ated t o  t o t a l  s l ack and t o  s l ack rat i o . 

Cons i s t ent wi th t he s tudy hypothe s i s , t he regulat ion l eve l 

( REGU ) wa s found to have a s igni f i cant , negat ive e f f e c t  on t o t a l  

s l ack l eve l ( �  = - 1 . 9 2 3 , t = - 2 . 6 0 ) . Al t hough t hey we re not 

s t at i s t i c a l ly s igni f i cant , t he compe t i t i on var i abl e s  show a mixed 

e f f e c t  on total s l ack . The managed care var i ab l e  has a negat ive 

e f f e c t  and the converted He rf indahl I ndex has a pos i t ive e f f e c t  

o n  t o t a l  s l ack . The se resul t s  indi c a t e  that l ow concent rat i on o f  

ho sp i t a l  marke t ( or high compe t i t i on )  in a n  area may inf luence 

pos i t ive ly on the l eve l  o f  s l ack by induc i ng the hosp i t a l s  to 

engage in compet i t i on on s e rvi ce rather t han on price . The 

managed c are contrac t s , on the othe r  hand , may requ i re t he 

ho sp i t a l s  to  reduce t he i r  s l ack l eve l by demandi ng di s count e d  

rat e s . 

Among t he cont ro l var i ab l e s  analyz ed , ave rage l engt h  o f  s t ay 

( ALOS ) , number o f  beds ( BEDS ) , and Sout he rn reg i on ( SOUT ) were 

1 0 8  
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found to  have s igni f i c ant , pos i t ive a s soc i a t i ons at t he 0 . 0 5 or 

l owe r l eve l . The pos i t ive a s soc i at i on o f  ave rage l ength o f  s t ay 

may ind i c a t e  i t s  as soc iat i on with the l eve l of  recove rab l e  s l ac k , 

whi ch me asured t he l eve l o f  re sourc e s  commi t t ed per d i s c ha rge ln 

the current operat i on . Al s o , t he s igni f i c ant , pos i t ive 

a s s o c i a t i on of number of beds may ind i c a t e  t hat the l eve l o f  

s l ack i s  not comp l e t e ly independent o f  hosp i t a l  s i z e . 

The impact of  envi ronment on t he rat i o  o f  ava i l ab l e  s l ack t o  

t o t a l  s l ack was t e s ted by us ing t he rat i o  as  a dependent var i ab l e  

and t he envi ronment al  t hreat var i abl e s  a s  regre s s ors . The mode l 

shows a somewhat l ow coe f f i c i ent o f  mul t ip l e  de t e rminat i on ( R2 
= 

0 . 0 9 )  with an F - value o f  7 . 2 1 .  Al l organi z a t i onal thre at 

var i ab l e s  show pos i t ive e f f e c t s , but t he inf luenc e s  are not 

s t at i s t i ca l ly s i gni f i c ant . 

Among the cont ro l var i abl e s , ave rage l engt h of  s t ay ( ALOS ) 

i s  negat ive ly a s s o c i a t e d  with the s l ack rat i o  ( �  = - 0 . 0 1 1 , t = -

2 . 9 9 )  . The dire c t ion o f  i n f l uence i s  oppo s i t e  t o  the dire c t i on 

in t he mode l o f  the re l a t i onship between envi ronment and l eve l  o f  

t o t a l  s l ack . The change o f  d i re c t i on may i ndi c a t e  a s t rong 

as soc i at i on of ALOS with recove rab l e  s l ack , whi ch i s  a 

denominator o f  the s l ack rat i o . On t he o t h e r  hand , bed s i z e  

( BEDS ) cont inue s to  have a pos i t ive a s s oc i at i on with the rat i o  ( �  

= 0 . 0 0 1 4 , t = 2 . 1 1 ) . Thus , t he l arge r hosp i t a l s have a highe r 

l eve l o f  t o t a l  s l ack , and a l arge r port i on o f  ava i l ab l e  s l ack in 

the i r  total s l ack a s  compared t o  t he sma l l e r  ho sp i t a l s .  

1 0 9  
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Tab l e  6 A  
E f f e c t  o f  Envi ronment al Threat on Tot a l  S l ack and S l ack Rat i o  

Var i ab l e s  Tot a l  S l ack TAS + t o  TS + +  rat io 
{3 t {3 t 

HERF 0 . 6 5 5 7  0 . 9 4 0 . 0 2 6 8  0 . 6 6 
MAND - 0 . 1 5 0 9  - 0 . 4 3 0 . 0 2 6 9  1 . 1 1 
REGU - 1 . 9 2 3 0  - 2 . 6 0 * *  0 . 0 4 8 0  1 . 3 1 

SEVR - 0 . 2 9 6 7  - 0 . 2 2 0 . 0 9 0 5  1 . 1 5 
CM IX 1 . 1 3 6 7  2 . 0 0 * 0 . 0 4 3 6  1 .  3 1  

SM IX 0 . 0 1 6 1  1 .  7 6  0 . 0 0 1 3  2 . 3 4 * 
ALOS 0 . 1 7 5 7  2 . 8 9 * *  - 0 . 0 1 0 6  - 2 . 9 9 * * 
BEDS 0 . 0 0 1 4 2 . 1 1 * 0 . 0 0 0 1  3 . 0 8 * *  
T I CH - 0 . 4 8 9 6  - 1 . 7 9 - 0 . 0 3 1 4 - 1 . 9 7 * 

EAST - 1 . 4 7 9 4  - 4 . 8 0 * * *  - 0 . 0 0 9 9  - 0 . 5 4 
SOUT 0 . 8 5 1 1  2 . 9 0 * *  - 0 . 0 0 2 5  - 0 . 1 5 
CENT - 0 . 5 3 7 2 - 1 . 9 9 * 0 . 0 0 3 8  0 . 2 4 
SMSA - 0 . 0 6 8 7  - 0 . 7 6 - 0 . 0 0 4 7  - 0 . 8 9 

0 . 2 2 0 . 0 9 

F 1 8 . 6 0 * * *  7 . 2 1 * * *  

* S i gni f i cant at 0 . 0 5 l eve l or l e s s  
* *  S igni f i cant a t  0 . 0 1 l eve l o r  l e s s  

* * *  S i gni f i c ant a t  0 . 0 0 1  l eve l o f  l e s s  

+ Tot a l  ava i l ab l e  s l ack ( TAS ) 
+ +  Tot a l  s l ack ( TS )  

1 1 0  
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Te aching s t atus ( T I CH )  i s  negat ive ly as soc i ated with t he rat i o  at 

t he 0 . 0 5 l eve l , indicat ing a l ager port i on o f  recove rab l e  s l ack 

ln total s l ack as compared t o  the ho sp i t a l s t hat are not a member 

o f  CTH . 

The s ame s e t  o f  independent vari abl e s  was regre s s ed on each 

type o f  s l ack vari able ( Tabl e  6 B ) . The regu l a t i on var i ab l e  

( REGU ) wa s found to have a s igni f i c ant , negat ive e f f e c t  on 

re coverab l e  s l ack at t he 0 . 0 1 l eve l . The e f f e c t  of regu l a t i on 

var i ab l e  and managed c are var i ab l e  on ava i l ab l e  s l ack , and t he 

e f f e c t  o f  t he managed c are var i ab l e s  on re cove rab l e  s l ack are 

al so negat ive , but they are not s t at i s t i ca l ly s igni f i cant . On 

the other hand , the conve rted He r f i ndahl I ndex ha s pos i t ive 

e f f e c t s  on a l l  of the t hree type s of s l ack , but aga in t he 

inf luenc e s  are not s t at i s t i c a l ly s igni f i c ant . Al l of  t he t hree 

envi ronment al  threat var i ab l e s  have pos i t ive e f f e c t s  on potent i a l  

s l ack . Al t hough the pos i t ive e f f e c t s  are not s t at i s t i c a l ly 

s igni f i c ant , they appear t o  indi cate di f f e rent charac t e r i s t i c s  of 

potent i a l  s l ack as compared to  othe r  types o f  s l ack . 

For t he con t rol var i abl e s , ave rage l engt h  o f  s t ay ( ALOS ) 

shows a s igni f i cant , pos i t ive as soc i at ion with recove rab l e  s l ac k  

and an i n s igni f icant a s s oc i a t i on wi t h  ava i l ab l e  s l ack , exp l a i n i ng 

i t s  s igni f i cant , negat ive a s s oc i at i on with s l ack rat io in t he 

re l a t i onship o f  envi ronment and s l ack rat i o . On t he other hand , 

ave rage l engt h  o f  s t ay has a s i gni f i c ant , negat ive a s s o c i a t i on 

with potent i a l  s l ack . Thi s resu l t  sugge s t s  t hat ave rage l engt h 

of  s t ay has a negat ive a s s oc i at i on with ho sp i t a l ' s  f inanc i a l  

1 1 1  
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Tab l e  6 B  
E f f e c t  o f  Envi ronment al Thre at on Three TYI2e s 

Var i abl e s  TAS + TRS + +  
(3 t (3 t 

HERF 0 . 5 1 5 6  1 . 2 8  0 . 1 3 3 5  0 . 3 6  
MAND - 0 . 0 6 5 4  - 0 . 3 2 - 0 . 0 7 3 4  - 0 . 4 0 
REGU - 0 . 7 8 0 8  - 1 . 8 4 - 1 . 0 6 7 0  - 2 . 7 3 * *  

SEVR 0 . 4 4 9 0  0 . 5 8 - 0 . 7 5 3 7  - 1 . 0 6  
CM I X  0 . 6 7 2 3  2 . 0 5 * 0 . 4 0 7 3 1 .  3 6  

SM I X  0 . 0 1 0 1  1 .  9 1  0 . 0 0 4 5  0 . 9 3 
ALOS 0 . 0 4 9 7  1 . 4 2 0 . 1 3 0 3 4 . 0 6 * * *  
BEDS 0 . 0 0 1 2  3 . 2 9 * *  0 . 0 0 0 2  0 . 5 8 
T I CH - 0 . 3 6 5 6  - 2 . 3 2 * - 0 . 1 0 8 9  - 0 . 7 5 

EAST - 0 . 7 5 6 3  - 4 . 2 2 * * *  - 0 . 6 9 7 5  - 4 . 2 4 * * *  
SOUT 0 . 3 1 7 6  1 .  8 8  0 . 4 8 0 8  3 . 1 0 * *  
CENT - 0 . 2 5 1 8  - 1 . 6 2 - 0 . 3 0 0 1  - 2 . 1 0 * 
SMSA - 0 . 0 4 2 9  - 0 . 8 2 - 0 . 0 2 4 9 - 0 . 5 2 

0 . 2 0 0 . 1 6 

F 1 7 . 2 1 * * *  1 3 . 1 8 * * *  

* S igni f i cant at 0 . 0 5 l eve l or l e s s  
* *  S igni f i c ant a t  0 . 0 1 l eve l o r  l e s s  

* * *  S i gn i f i cant a t  0 . 0 0 1  l eve l o r  l e s s  

+ Tot al  Ava i l ab l e  S l ack 
+ +  Tot a l  Re coverab l e  S l ack 

+ + +  Tot a l  Pot ent i a l  S l ack 

1 1 2  

o f  S l ack 

TPS + + +  
(3 t 

1 . 0 4 6 2  0 . 9 8 
0 . 1 2 8 8  0 . 2 4 
0 . 7 9 1 6  0 . 7 0 

0 . 7 8 3 5  0 . 3 8 
0 . 3 7 9 0  0 . 4 3 

- 0 . 0 0 9 2 - 0 . 6 5 
- 0 . 2 9 8 1  - 3 . 1 9 * *  

0 . 0 0 3 6  3 . 5 8 * *  
- 0 . 1 6 6 7  - 0 . 4 0 

- 0 . 1 4 7 7 - 0 . 3 1 
0 . 2 3 3 3  0 . 5 2 
0 . 4 7 4 7  1 . 1 4 
0 . 1 4 0 1  1 .  0 1  

0 . 0 4 

3 . 8 2 * * *  
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s t atus , whi c h  was the proxy me asure o f  pot ent i a l  s l ack . S i z e  

( BEDS ) ha s a s igni f i cant , pos i t ive a s s o c i at ion with ava i l ab l e  

s l ack and w i t h  potent i a l  s l ack . Howeve r ,  cont rary to  the c ommon 

expe c t a t i on ,  i t s  a s s o c i a t i on with recoverab l e  s l ack i s  not 

s i gni f i c ant . The coe f f i c i ent o f  mUl t ip l e  de t e rminat ion i s  0 . 2 0 

in t he ava i l able s l ack mode l , 0 . 1 6 in t he re coverable s l ack 

mode l , and 0 . 0 4 in the pot ent i a l  s l ack mode l . 

Ove ral l , regulat i on appears t o  be t he domi nant factor in 

exp l a ining the re lat i onship be tween envi ronment a l  threat and 

s l ack . Cons i dering that almo s t  hal f  o f  t he di s charge s o f  t he 

s tudy hosp i t a l s  we re for Med i c are and Medi c a i d  pat i ent s , t he 

inf luence o f  regulat i on on s l ack may be more pro found t han t he 

inf luence o f  marke t compe t i t ion in t he l o c a l  area . 

S l ack and Techn i c a l  E f f i c i ency 

Tab l e  7A pre sent s t he re sul t s  for t he re l a t i onship between 

t o t a l  s l ack and e f f i c i ency , with and w i t hout t he second orde r 

t e rm ( s quared t e rm of  s l ack var i ab l e ) .  Tot a l  s l ack i s  negat ive ly 

re l at e d  t o  t e chnical  e f f i c i ency (�  = - 0 . 0 2 4 , t = - 6 . 6 3 ) . When 

the s e c ond order t e rm i s  incorpora t e d , i t s  magn i t ude of nega t ive 

e f f e c t  increased ( f rom � = - 0 . 0 2 4  to � = - 0 . 0 5 1 ) , and it i s  

s i gni f i c ant a t  t he 0 . 0 0 0 1  l eve l . The s e c ond orde r t e rm ( QTS ) 

shows a s igni f i c ant ( at t he 0 . 0 5 l eve l ) pos i t ive re l a t i onship 

wi t h  t e chni c a l  e f f i c i ency (�  = 0 . 0 0 3 , t = 2 . 2 2 ) . The re su l t s  

indi c a t e  t hat s l ack ha s a negat ive re l a t i onship with e f f i c i ency 

1 1 3  
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Tab l e  7A 
E f f e c t  of Tot a l  S l ack on Techn i c a l  E f f i c i ency 

Wi thout Square Term 
Var i ab l e s  {3 t 

TS + - 0 . 0 2 3 6  - 6 . 6 3 * * *  
QTS + +  

SEVR - 0 . 1 3 4 1 - 0 . 9 9 
AGEE - 0 . 3 5 6 7  - 4 . 4 6 * * *  
CMI X  0 . 4 0 7 3 7 . 1 4 * * *  

SMIX - 0 . 0 0 2 2  - 2 . 3 6 * 
ALOS - 0 . 0 7 5 0  - 1 2 . 1 5 * * *  
BEDS 0 . 0 0 0 3 5 . 1 0 * * *  
T I CH 0 . 0 1 7 1  0 . 6 2 

EAST 0 . 1 0 0 5  3 . 4 1 * * 
SOUT 0 . 0 4 8 6  1 .  6 7  
CENT - 0 . 0 0 8 7  - 0 . 3 3 
SMSA - 0 . 0 0 3 6  - 0 . 7 4 

Adj R2 0 . 3 3 

F 3 5 . 2 5 * * *  

* S i gn i f i cant at 0 . 0 5 l eve l or l e s s  
* *  S i gn i f i cant a t  0 . 0 1 l eve l  or l e s s  

* * *  S i gni f i cant at  0 . 0 0 1  l eve l o r  l e s s  

+ Tot a l  S l ack 
+ +  S quare t e rm o f  the t o t a l  s l ack 

Wi t h  Square Term 
{3 t 

- 0 . 0 5 0 8  - 3 . 9 9 * * * 
0 . 0 0 2 5  2 . 2 2 * 

- 0 . 1 4 5 8  - 1 . 1 0 
- 0 . 3 5 3 0  - 4 . 4 3 * * *  

0 . 4 1 0 1  7 . 2 1 * * *  

- 0 . 0 0 2 0  - 2 . 2 3 * 
- 0 . 0 7 5 2  - 1 2 . 2 2 * * *  

0 . 0 0 0 3  5 . 1 6 * * *  
0 . 0 1 7 7  0 . 6 4 

0 . 0 9 5 4  3 . 2 3 * *  
0 . 0 4 7 4  1 .  6 4  

- 0 . 0 1 0 9  - 0 . 4 1 
- 0 . 0 0 3 4  - 0 . 7 0 

0 . 3 4 

3 3 . 0 8 * * *  

1 1 4  
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and t hat the pat t e rn o f  inf luence i s  not l inear ; rather ,  i t s  

negat ive e f f e c t  on e f f i c i ency become s s t ronger a s  the l eve l o f  

s l ack de c rease s . 

For the cont rol var i abl e s , ave rage l ength of  s t ay ( ALOS ) wa s 

found t o  have a negat ive as soc i at i on with t e chn i c a l  e f f i c i ency ( �  

- 0 . 0 7 5 , t = - 1 2 . 1 5 ) . Thi s  i s  cons i s t ent with the resul t s  o f  

earl i e r  study on the re l a t i onship between e f f i c i ency and l engt h 

of  s t ay ( Be cker , Short e l l  & Neuhauser , 1 9 8 0 ) . Pat ient age ( AGEE ) 

and t he s e rvice mix index ( SM I X ) a l s o  show negat ive as soc i a t i on s , 

wi th e f f i c i ency having t - value s  o f  - 4 . 4 6 ( p  = 0 . 0 0 0 1 )  and - 2 . 3 6 

( p  = 0 . 0 1 8 3 ) , re spe c t ive l y . Number o f  beds ( BEDS ) , case  mix 

index ( CM I X ) , and Eastern ( EAST )  locat i on have a pos i t ive 

as soc i at ion wi th e f f i c i ency . The t o t a l  var i ance exp l a ined i s  

0 . 3 3 i n  t he mode l without second orde r t e rm and 0 . 3 4 i n  the mode l 

wi t h  s e c ond order t e rm . 

The impact of  s l ack on e f f i c i ency appears t o  be dominat e d  by 

the impact of  recove rab l e  s l ack . When the t hree types o f  s l ack 

we re used as  independent var i ab l e s  ( Tabl e  7 B ) , recoverab l e  s l ack 

wa s f ound to  have a s t rong , negat ive impact on e f f i c i ency (�  = -

0 . 0 6 0 , t = - 7 . 2 6 ) . Potent i a l  s l ack , on the othe r  hand , has a 

pos i t ive impact ( �  0 . 0 0 6 , t 2 . 4 4 ) , indicat ing that a 

pos i t ive as sociat ion exi s t s  between t e c hn i c a l  e f f i c iency and 

f i nanc i a l  s t atus . The impact of ava i l ab l e  s l ack on t e c hn i c a l  

e f f i c i ency i s  pos i t ive , but i t  i s  not s t a t i s t i c a l ly s i gn i f i c ant . 

When s e c ond order t e rms are inc l uded i n  t he mode l , t he 

magn i t ude o f  t he negat ive inf luence o f  re coverab l e  s l ac k  on 

1 1 5  
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1 1 6  

Tab l e  7B 
E f f e c t  o f  Three Type s o f  S l ack o n  Techn i c a l  E f f i c iency 

Wi thout Square Term Wi t h  Square Term 
Var i ab l e s  {3 t {3 t 

TAS 0 . 0 0 4 6  0 . 6 2 0 . 0 0 3 9  0 . 1 9 
TRS - 0 . 0 5 9 4  - 7 . 2 6 * * *  - 0 . 1 1 5 9  - 4 . 2 9 * * *  
TPS 0 . 0 0 5 7  2 . 4 4 * 0 . 0 1 2 2  2 . 2 9 * 
QAS + - 0 . 0 0 0 0  - 0 . 0 1 
QRS + +  0 . 0 0 9 7 2 . 3 5 * 
QPS + + +  - 0 . 0 0 0 4  - 1 . 5 0 

SEVR - 0 . 1 9 5 6  - 1 . 4 8  - 0 . 1 8 9 9  - 1 . 4 3  
AGEE - 0 . 3 8 6 6  - 4 . 9 3 * * *  - 0 . 3 9 8 8  - 5 . 0 6 * * *  
CMI X  0 . 4 0 6 8  7 . 3 0 * * *  0 . 4 0 2 9  7 . 2 4 * * *  

SMIX - 0 . 0 0 2 3  - 2 . 6 0 * *  - 0 . 0 0 2 4  - 2 . 6 8 * *  
ALOS - 0 . 0 7 2 1  - 1 1 . 9 3 * * *  - 0 . 0 7 1 6  - 1 1 . 8 3 * * *  
BEDS 0 . 0 0 0 3  4 . 7 4 * * *  0 . 0 0 0 3  4 . 8 3 * * *  
T I CH 0 . 0 1 3 0 0 . 4 8 0 . 0 1 5 8  0 . 5 8 

EAST 0 . 1 0 0 0  3 . 4 6 * *  0 . 0 9 7 2  3 . 3 7 * *  
SOUT 0 . 0 5 7 1  2 . 0 1 * 0 . 0 5 6 2  1 . 9 8 * 
CENT - 0 . 0 1 1 2  - 0 . 4 3 - 0 . 0 1 0 9  - 0 . 4 2 
SMSA - 0 . 0 0 3 1  - 0 . 6 4 - 0 . 0 0 2 8  - 0 . 5 9 

0 . 3 6 0 . 3 8 

F 3 4 . 5 8 * * *  2 9 . 2 1 * * *  

* S i gni f i c ant at 0 . 0 5 l eve l or l e s s  
* *  S igni f i c ant at 0 . 0 1 l eve l  or l e s s  

* * *  S igni f i c ant at 0 . 0 0 1  l eve l or l e s s  

+ Square t e rm o f  t he t o t a l  ava i l ab l e  s l ack 
+ +  Square t e rm o f  the t o t a l  recoverab l e  s l ack 

+ + +  Square t e rm o f  t he t o t a l  pot ent i a l  s l ack 
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e f f i c i ency incre a s e s  ( f rom � = - 0 . 0 6 0  t o  � = - 0 . 1 1 6 ) , and i t s  

s e c ond orde r t e rm shows a s igni f i c ant , pos i t ive re l a t i onship w i t h  

e f f i c i ency , w i t h  a t - value o f  2 . 3 5 ( p  = 0 . 0 1 9 ) . The magn i t ude o f  

pos i t ive e f f e c t  o f  potent i a l  s l ack o n  e f f i c i ency incre a s e s  ( f rom 

� = 0 . 0 0 6  to � = 0 . 0 1 2 ) , and i t s  square t e rm showed an 

ins ign i f i c ant , negat ive re l a t i onship , with a t - value of - 1 . 5 0 ( p  

= 0 . 1 3 3 ) . Ne i t her the s e cond orde r t e rm o f  ava i l able s l ack nor 

the s e c ond orde r t e rm o f  pot ent i a l  s l ack is s t a t i s t i c a l ly 

s i gni f i c ant . Thus , the s igni f i cant s e cond orde r t e rm o f  t o t a l  

s l ack i s  due s o l e ly to  re coverab l e  s l ack . 

The re su l t s  for t he e f f e c t s  o f  s l ack on t e chnical  e f f i c i ency 

at di f f e rent l eve l s  o f  s l ack are pre sented i n  Tab l e  7C and Tab l e  

7D . I n  t he high- s l ack hospi t a l s , recoverab l e  s l ack wa s f ound t o  

have a s t at i s t i c a l ly s igni f i cant ( at the 0 . 0 1 l eve l ) ,  negat ive 

e f f e c t  on e f f i c i ency . Howeve r ,  i t s  negat ive e f f e c t  is not 

s i gni f i c ant for the l ow - s l ack ho sp i t a l s .  

O f  the cont ro l vari abl e s  s tudi e d , ave rage l engt h o f  s t ay 

( ALaS ) shows a negat ive a s s o c i a t i on with e f f i c i ency , in bot h  

group s o f  hosp i t a l s .  Thi s re sul t indi c at e s  t hat l ength o f  s t ay 

ha s a negat ive e f f e c t  on e f f i c i ency t hat i s  independent o f  t he 

e f f e c t  of s l a c k  l evel . The a s s ociation of  pa t i en t  age ( AGEE ) 

wi t h  e f f i c iency i s  s igni f i cant for t he l ow - s l ac k  hosp i t a l s ( t  = 

- 3 . 4 3 ) . Howeve r ,  i t s  a s s o c i a t i on i s  not s igni f i c ant in the high 

s l ack hosp i t al s , with a pos i t ive e s t imated coe f f i c i ent . On t he 

othe r  hand , t he s i z e o f  ho sp i t a l  ( BEDS ) shows an oppo s i t e  

1 1 7  
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Tab l e  7 C  
Compar i s on of  Ef f e c t  o f  Tot a l  S l ack on Te chn i c a l  E f f i c i ency in 
D i f f e rent Leve l s  of  S l ack 

1 1 8  

High - s l ack hosp i t a l s ( n= 8 2 + )  Low - s l a c k  hosp i t a l s ( n= 8 2 + + )  
var i ab l e s  � t 

TS - 0 . 0 5 8 8  - 2 . 7 5 * * *  

SEVR - 0 . 0 5 5 6  - 0 . 1 0 
AGEE 0 . 0 1 0 9  0 . 0 3 
CM I X  0 . 1 3 6 0  0 . 6 4 

SMIX - 0 . 0 0 2 5  - 0 . 7 4 
ALOS - 0 . 1 0 1 9  - 3 . 6 5 * * *  
BEDS 0 . 0 0 0 6  3 . 0 7 * * *  
T I CH - 0 . 0 4 0 5  - 0 . 3 4 

EAST - 0 . 0 5 7 3 - 0 . 3 8 
SOUT - 0 . 0 4 8 5  - 0 . 3 4 
CENT - 0 . 0 4 8 4  - 0 . 3 3 
SMSA - 0 . 0 1 4 7  - 0 . 7 0 

0 . 2 7 

F 3 . 4 8 * * * *  

* * *  S igni f i c ant at 0 . 0 1 l eve l or l e s s  
* * * *  S igni f i cant a t  0 . 0 0 1  l eve l or l e s s  

+ Uppe r  1 0 %  o f  t he s tudy s amp l e  
+ +  Bot t om 1 0 %  o f  t he s tudy s amp l e  

� t 

- 0 . 0 1 8 4  - 0 . 3 7 

- 0 . 9 9 3 9 - 1 . 9 5  
- 0 . 8 1 2 9  - 3 . 4 3 * * * *  

0 . 6 5 2 3  2 . 7 5 * * *  

0 . 0 0 0 6  0 . 2 0 
- 0 . 0 6 6 9  - 3 . 8 8 * * * *  
- 0 . 0 0 0 1  - 0 . 5 2 

0 . 0 2 8 7  0 . 2 5 

0 . 0 8 4 9  0 . 8 1 
0 . 0 9 9 3 0 . 8 0 

- 0 . 0 9 0 3  - 0 . 8 6 
- 0 . 0 0 2 2  - 0 . 1 4 

0 . 2 8 

3 . 6 2 * * * *  
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Tab l e  7D  
Compari s on o f  E f f e c t  o f  Three Type s o f  S l ack on Techn i c a l  
E f f i c i ency in Di f f erent Leve l s  o f  S l ack 

1 1 9  

High - s l ack hosp i t a l s ( n= 8 2 ) Low - s l ack hosp i t a l s ( n= 8 2 ) 
Var i ab l e s  � t 

TAS + - 0 . 0 4 3 7  - 1 . 6 1 
TRS + +  - 0 . 0 6 7 4  - 2 . 7 1 * * *  
TPS + + +  0 . 0 0 6 2 0 . 7 0 

SEVR - 0 . 3 0 0 8  - 0 . 5 1 
AGEE 0 . 0 6 3 8  0 . 2 0 
CM IX 0 . 1 3 4 0  0 . 6 3 

SMIX - 0 . 0 0 2 4  - 0 . 7 0 
ALaS - 0 . 1 0 5 8  - 3 . 7 7 * * * *  
BEDS 0 . 0 0 0 6  3 . 2 0 * * *  
T I CH - 0 . 0 5 3 2  - 0 . 4 3 

EAST - 0 . 0 8 5 3  - 0 . 5 7 
SOUT - 0 . 0 7 9 6  - 0 . 5 6 
CENT - 0 . 0 7 6 8  - 0 . 5 2 
SMSA - 0 . 0 1 4 3  - 0 . 6 7 

0 . 2 7 

F 3 . 1 4 * * * *  

* *  S i gni f i cant a t  0 . 0 5 l eve l or l e s s  
* * *  S i gni f i cant at 0 . 0 1 l eve l or l e s s  

* * * *  S i gn i f i c ant at 0 . 0 0 1  l eve l o r  l e s s  

+ Tot al  Ava i l ab l e  S l ack 
+ +  Tot a l  Re coverab l e  S l ack 

+ + +  Tot a l  Potent i a l  S l ack 

� t 

0 . 0 1 9 9  0 . 2 9 
- 0 . 1 4 7 2  - 2 . 1 2 * *  
- 0 . 0 0 0 6  - 0 . 0 9 

- 0 . 8 8 3 8  - 1 . 7 7 
- 0 . 8 1 7 4 - 3 . 5 4 * * * *  

0 . 6 6 4 0  2 . 8 4 * * *  

- 0 . 0 0 0 4 - 0 . 1 3 
- 0 . 0 6 0 5  - 3 . 4 8 * * * *  
- 0 . 0 0 0 1  - 0 . 2 8 

0 . 0 3 4 2  0 . 3 0 

0 . 0 7 7 6  0 . 7 5 
0 . 0 7 4 0  0 . 6 1 

- 0 . 0 7 1 8  - 0 . 6 9 
- 0 . 0 1 0 9  - 0 . 6 7 

0 . 3 2 

3 . 7 1 * * * *  



www.manaraa.com

pat t e rn o f  i n f l uence to  that o f  AGEE . The as soc i at i on i s  

s i gn i f i c ant and pos i t ive for the high - s l ack hospi t a l s , but 

ins i gn i f i cant and negat ive for the l ow - s l ack ho sp i t a l s .  Thu s , 

the l a rger hosp i t a l s with high s l ack are l i kely to  be more 

techn i c a l ly e f f i c i ent t han t he l arge r ho sp i t a l s with l ow s l ack . 

Thi s re sul t sugge s t s  t he ro l e  o f  s l ack in t he l a rge ho sp i t a l s  a s  

a f ac i l i t ator of  e f f i c i ent ope rat i on . 

I n  the analys i s  wi t h  t hree types o f  s l ack , the negat ive 

e f f e c t  of recove rable s l ack on e f f i c i ency is s i gni f i cant bot h  ln 

the high - s l ack hosp i t a l s ( �  = - 0 . 0 6 7 , t - 2 . 7 1 )  and in t he l ow 

s l ack ho sp i t a l s  ( � =  - 0 . 1 4 7 ,  t = - 2 . 1 2 ) . O n  t he other hand , 

a l t hough i t s  impact i s  not s igni f i c ant , t he ava i l able s l ack in 

the l ow - s l ack ho sp i t a l s  has a pos i t ive impact on e f f i c i ency , but 

i t s  impact is negat ive for t he high - s l ack ho sp i t a l s .  The 

inf luence of potent i a l  s l ack on e f f i c i ency i s  not s igni f i c ant for 

e i ther group of  hosp i t a l s . The se re sul t s  exp l a in the 

ins igni f i cant impact o f  t o t a l  s l ack in the l ow - s l ack hosp i t a l s .  

The ins igni f i cant impact i s  due to  t he reve rsal in dire c t i on o f  

the i n f l uence of  ava i l ab l e  s l ack o n  e f f i c i ency , be tween t he two 

group s o f  ho sp i t a l s .  

S l ack and Qua l i ty o f  Care 

Tab l e  8A pre s ent s the re sul t s  for t he re l a t i onship be tween 

t o t a l  s l ack and mort al i ty rate . I t  appears t hat s l ac k  exe rt s  a 

bene f i c i a l  e f f e c t  on qua l i ty o f  c are . The mort a l i ty rat e  and 

1 2 0 
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t o t a l  s l ack are negat ively re l a t e d  ( �  = - 0 . 1 0 2 , t = - 3 . 3 6 ) . 

When t he s e cond orde r t e rm i s  int roduced , howeve r ,  bot h t o t a l  

s l ack and i t s  se cond order t e rm a r e  not s igni f i c ant , but t he 

d i re c t i on o f  impact i s  negat ive for both coe f f i c ient s . The 

coe f f i c i ent of mul t ip l e  de t e rminat ion improve s f rom 0 . 1 0 to 0 . 1 1 

in t he mode l with second orde r t e rm . Of  t he cont rol var i abl e s , 

ho sp i t a l  s i z e ( BEDS ) ha s a s i gni f i cant , negat ive a s s o c i a t i on wi t h  

the mort a l i ty ( �  = - 0 . 0 0 3 , t = - 4 . 3 5 )  i a l l  t hree of  the regional 

var i ab l e s  ( EAST , SOUT , and CENT ) show a s igni f i c ant negat ive 

a s s o c i a t i on wi th mort a l ity rate at t he 0 . 0 5 or l owe r l eve l . 

I n  t he mode l wi th t hree typ e s  o f  s l ack ( Tabl e  8 B ) , 

re coverab l e  s l ack has a negat ive inf l uence ( �  = - 0 . 1 3 0 ,  t = -

1 . 8 2 ) , but i t  i s  s igni f i c ant only at the 0 . 1  l eve l . Ava i l ab l e  

s l ack ha s a negat ive coe f f i c i ent , and potent i a l  s l ack ha s a 

pos i t ive coe f f i c i ent , but t hey are not s t at i s t i c a l ly s igni f i c ant . 

When s e c ond orde r t e rms are int roduc ed , none o f  the s l ack 

var i ab l e s  and the i r  second orde r t e rms show a s igni f i cant impact 

on mort a l i ty rate . 

Tab l e  8 C  compare s t he impact o f  t o t a l  s l ack on qua l i ty o f  

care , f o r  di f fe rent s l ack l eve l s . Tot a l  s l ack has a s igni f i c ant , 

n e g a t ive re l at i onship wi t h  mort a l i ty rat e  ( �  = - 0 . 3 2 0 , t = - 2 . 3 5 ) 

in the high - s l ack hosp i t a l s .  I n  the l ow - s l ack hosp i t a l s ,  t he 

inf l uence o f  t o t a l  s l ack i s  s t i l l  negat ive , but i t  become s 

ins igni f i c ant , with a t - value o f  - 0 . 6 9 ( p  = 0 . 4 9 0 3 ) . 

1 2 1  
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Tab l e  8 A  
E f f e c t  o f  Tot a l  S l ack on Mort a l i ty: 

Wi thout Square t e rm 
Var i ab l e s  {3 t 

TS + - 0 . 1 0 2 0  - 3 . 3 6 * *  
QTS + +  

SEVR - 0 . 5 9 4 8  - 0 . 5 2 
AGEE 1 . 1 5 0 3  1 .  6 9  
CM IX 0 . 0 6 9 2  0 . 1 4 

SMIX 0 . 0 0 6 5  0 . 8 2 
ALOS - 0 . 0 0 1 1  - 0 . 0 2 
BEDS - 0 . 0 0 2 5  - 4 . 3 5 * * *  
T I CH - 0 . 1 2 0 4 - 0 . 5 1 

EAST - 0 . 8 5 8 0  - 3 . 4 0 * *  
SOUT - 0 . 5 0 9 3  - 2 . 0 6 * 
CENT - 0 . 7 7 4 0 - 3 . 3 9 * *  
SMSA 0 . 0 6 6 7  1 .  5 9  

0 . 1 0 

F 8 . 3 5 * * *  

* S igni f i c ant at 0 . 0 5 l eve l or l e s s  
* *  S igni f i c ant at 0 . 0 1 l eve l o r  l e s s  

* * *  S i gn i f i cant a t  0 . 0 0 1  l eve l o r  l e s s  

+ Tot a l  S l ack 
+ +  S quare t e rm o f  t he t o t a l  s l ack 

1 2 2  

With Square Term 
{3 t 

- 0 . 0 8 9 4 - 0 . 8 2 
- 0 . 0 0 1 2 - 0 . 1 2 

- 0 . 5 8 8 0  - 0 . 5 1 
1 . 1 4 8 7  1 .  6 8  
0 . 0 6 8 0  0 . 1 4 

0 . 0 0 6 4 0 . 8 2 
- 0 . 0 0 1 0  - 0 . 0 2 
- 0 . 0 0 2 5  - 4 . 3 5 * * *  
- 0 . 1 2 0 6  - 0 . 5 1 

- 0 . 8 5 5 6  - 3 . 3 9 * *  
- 0 . 5 0 8 7  - 2 . 0 5 * 
- 0 . 7 7 2 9  - 3 . 3 8 * *  

0 . 0 6 6 5  1 .  5 9  

0 . 1 1 

7 . 7 0 * * *  
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Tab l e  8 B  
E f f e c t  o f  Three Type s o f  S l ack on Mort a l i ty 

Wi thout Square t e rm 
Var i ab l e s  {3 t 

TAS + - 0 . 0 9 8 1  - 1 . 5 0 
TRS + +  - 0 . 1 2 9 6  - 1 . 8 2 
TPS + + +  0 . 0 2 4 8  1 . 2 1 
QAS 
QRS 
QPS 

SEVR - 0 . 6 2 8 9  - 0 . 5 4 
AGEE l . l 5 4 5  l .  6 9  
CM IX 0 . 0 7 3 8  0 . l 5 

SMIX 0 . 0 0 6 6  0 . 8 3 
ALOS 0 . 0 0 l 8  0 . 0 4 
BEDS - 0 . 0 0 2 5  - 4 . 4 0 * * *  
T I CH - 0 . l 4 5 7  - 0 . 6 2 

EAST - 0 . 8 6 4 7  - 3 . 4 4 * *  
SOUT - 0 . 4 9 8 l  - 2 . 0 l * 
CENT - 0 . 7 8 2 2  - 3 . 4 2 * *  
SMSA 0 . 0 6 9 4 l .  6 5  

0 . 0 9 8  

F 7 . 4 1 * * *  

* S i gni f i c ant at 0 . 0 5 l eve l or l e s s  
* *  S i gn i f i c ant at O . O l l eve l o r  l e s s  

* * *  S i gn i f i c ant a t  O . O O l  l eve l o r  l e s s  

+ Tot al  Ava i l ab l e  S l ack 
+ +  Tot a l  Re cove rab l e  S l ack 

+ + +  Tot al  Pot ent i a l  S l ack 

With Square Term 
{3 t 

- 0 . 0 0 5 4 - 0 . 0 3 
- 0 . 1 9 4 3  - 0 . 8 2 

0 . 0 5 0 6  1 . 0 8 
- 0 . 0 1 8 0  - 0 . 6 0 

0 . 0 1 1 6  0 . 3 2 
- 0 . 0 0 1 9  - 0 . 6 7 

- 0 . 5 5 7 5  - 0 . 4 8 
l . 0 7 5 5  l .  5 6  
0 . 0 4 4 8 0 . 0 9 

0 . 0 0 5 9  0 . 7 4 
0 . 0 0 6 4  0 . l 2 

- 0 . 0 0 2 5  - 4 . 4 2 * * *  
- 0 . l 3 8 5  - 0 . 5 9 

- 0 . 8 5 5 5  - 3 . 3 9 * *  
- 0 . 4 9 6 5  - 2 . 0 0 * 
- 0 . 7 7 5 5  - 3 . 3 9 * *  

0 . 0 7 0 l  l .  6 7  

O . l l 

6 . l 4 * * *  

l 2 3  
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Tab l e  8 C  
Compari s on of  E f f e c t  o f  Tot al  S l ack on Mort a l i ty in D i f f e rent 
Leve l s  of  S l ack 

Var i ab l e s  

TS 

SEVR 
AGEE 
CMI X  

SM I X  
ALOS 
BEDS 
T I CH 

EAST 
SOUT 
CENT 
SMSA 

F 

High - s l ack hosp i t a l s  
{3 t 

- 0 . 3 2 0 0  

- 0 . 3 9 8 8  
0 . 1 2 2 6  

- 4 . 7 7 3 1 

0 . 0 0 1 5 
- 0 . 0 7 2 6  
- 0 . 0 0 1 7  
- 0 . 1 6 0 5  

- 0 . 2 1 2 0  
0 . 8 2 5 0  
0 . 7 1 2 6  
0 . 1 3 8 8  

0 . 3 0 

- 2 . 3 5 * *  

- 0 . 1 1 
0 . 0 6 

- 3 . 5 2 * * * *  

0 . 0 7 
- 0 . 4 1 
- 1 . 4 3  
- 0 . 2 1 

- 0 . 2 2 
0 . 9 2 
0 . 7 6 
1 .  0 4  

3 . 9 8 * * * *  

* *  S igni f i c ant at 0 . 0 5 l eve l or l e s s  
* * *  S i gni f i c ant a t  0 . 0 1 l eve l o r  l e s s  

* * * *  S i gn i f i cant a t  0 . 0 0 1  l eve l o r  l e s s  

Low - s l ack ho sp i t a l s  
{3 t 

- 0 . 2 7 2 9  

- 1 1 . 3 1 3 9  
3 . 9 4 0 2 
4 . 8 1 0 6  

- 0 . 0 0 9 9  
0 . 1 8 6 5  

- 0 . 0 0 3 2  
0 . 4 2 7 3 

- 0 . 7 8 2 9  
0 . 1 1 4 6 

- 0 . 1 5 1 0  
0 . 2 4 2 8  

0 . 2 6 

- 0 . 6 9 

- 2 . 8 2 * * *  
2 . 1 1 * *  
2 . 5 7 * *  

- 0 . 4 0 
1 .  3 8  

- 1 . 4 3  
0 . 4 8 

- 0 . 9 5 
0 . 1 2 

- 0 . 1 8 
1 .  9 0  

3 . 4 8 * * * *  

1 2 4  
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The re sul t s  o f  three type s  o f  s l ack on the mort a l i ty rat e s  

wi t h  di f f e rent l eve l s  o f  s l ack are pre s ented i n  Table 8 D . I n  t he 

high - s l ack hosp i t a l s ,  ava i l ab l e  s l ack and re cove rable s l ac k  have 

negat ive re lat ionships with mort a l ity rate , with t - value s o f  

- 2 . 3 8 ( p  = 0 . 0 2 0 4 ) and - 1 . 9 2 ( p  = 0 . 0 5 9 6 ) , re spe c t ively . On t he 

other hand , in the l ow - s l ack ho sp i t al s , recoverab l e  s l ack and 

potent i a l  s l ack have s igni f i cant negat ive re l a t i onships wi t h  

mort a l i ty r a t e  wi th t - values o f  - 2 . 9 6 ( p  = 0 . 0 0 4 ) and - 1 . 9 9 ( p  

0 . 0 5 0 ) , respe c t ively . The impact o f  ava i l ab l e  s l ack o n  t he 

mort a l i ty rat e i n  l ow - s l ack hosp i t a l s and t he impact of  pot ent i a l  

s l ack i n  high - s l ack hosp i t a l s  a r e  not s i gn i f i c ant . 

The pat t e rn of  e f f e c t  o f  s l ack on mort a l i ty rat e s  for 

di f f e rent l eve l s  of  s l ack is  s imi l a r  t o  t he pat t e rn exhib i t e d  in 

the re l a t i onship between s l ack and e f f i c i ency . Ava i l ab l e  s l ac k  

and recoverable s l ack each show a negat ive impact o n  bot h  o f  t he 

pe rformance vari ab l e s  in high - s l ack hosp i t a l s , and recove rabl e  

s l ack and pot ent ial  s l ack have negat ive re l a t i onships i n  t he l ow 

s l ack hosp i t a l s .  Thi s re sul t appears to  demon s t rate the 

di f f e rent i a l  inf luence o f  t he t hree typ e s  o f  s l ack on 

organ i z at i onal performance . The s e  resul t s  further sugge s t  t hat 

s l ac k  has a d i s t inct ive e f f e c t  o n  performance independent o f  t he 

e f f e c t s  o f  other organi z at ional s t ructure vari abl e s . 

For cont ro l vari abl e s , c a s e  mix ( CM I X )  s hows a negat ive 

a s s o c i at i on with mort al i ty rate in t he high - s l ack hosp i t a l s ; t he 

a s s o c i at i on be c ame pos i t ive and s igni f i c ant in t he l ow - s l ack 

ho sp i t a l s .  For t he l ow - s l ack hosp i t al s , c a s e  seve r i ty ( SEVR ) 

1 2 5  
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Tab l e  8 D  
Compari son o f  E f f e c t  o f  Three Type s o f  S l ack on Mort al i ty i n  
D i f f e rent Leve l s  o f  S l ack 

var i ab l e s  

TAS + 
TRS + +  
TPS + + +  

SEVR 
AGEE 
CMI X  

SM I X  
ALOS 
BEDS 
T I CH 

EAST 
SOUT 
CENT 
SMSA 

F 

High - s l ack hosp i t a l s  
{3 t 

- 0 . 4 0 8 7 
- 0 . 3 0 1 3 

0 . 0 4 8 2  

- 0 . 6 9 1 8  
0 . 2 6 2 2  

- 4 . 9 8 9 0  

0 . 0 0 0 6  
- 0 . 0 7 4 1  
- 0 . 0 0 1 4 
- 0 . 3 5 7 3  

- 0 . 3 1 9 3  
0 . 6 6 7 4 
0 . 6 3 8 0  
0 . 1 4 2 8  

0 . 3 1 

- 2 . 3 8 * *  
- 1 . 9 2 * 

0 . 8 6 

- 0 . 1 8 
0 . 1 3 

- 3 . 6 8 * * * *  

0 . 0 3 
- 0 . 4 2 
- 1 . 1 6 
- 0 . 4 6 

- 0 . 3 4 
0 . 7 4 
0 . 6 8 
1 .  0 7  

3 . 4 6 * * * *  

* S i gni f i cant a t  0 . 1  l eve l or l e s s  
* *  S i gni f i c ant a t  0 . 0 5 l eve l or l e s s  

* * *  S igni f i c ant at 0 . 0 1 l eve l o r  l e s s  
* * * *  S i gn i f i c ant a t  0 . 0 0 1  l eve l or l e s s  

+ Tot a l  Ava i l ab l e  S l ack 
+ +  Tot a l  Re c ove rab l e  S l ack 

+ + +  Tot a l  Potent i a l  S l ack 

Low - s l ack hosp i t a l s 
{3 t 

0 . 2 2 3 4  
- 1 . 5 6 7 4  
- 0 . 0 9 8 2 

- 1 0 . 1 1 3 7 
4 . 0 6 9 4 
4 . 4 0 9 5  

- 0 . 0 2 3 6  
0 . 2 9 7 7  

- 0 . 0 0 2 5  
0 . 6 1 0 2  

- 1 . 1 1 6 4  
- 0 . 3 3 8 7  
- 0 . 0 5 7 8  

0 . 1 8 1 0  

0 . 3 4 

0 . 4 2 
- 2 . 9 6 * * *  
- 1 . 9 9 *  

- 2 . 6 6 * * *  
2 . 3 2 * *  
2 . 4 8 * *  

- 1 . 0 0  
2 . 2 4 * *  

- 1 . 1 7 
0 . 7 1 

- 1 . 4 1 
- 0 . 3 6 
- 0 . 0 7 

1 .  4 7  

4 . 0 1 * * * *  

1 2 6  
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shows a negat ive assoc i at i on ,  and pat i ent age ( AGEE ) and l ength 

o f  s t ay ( ALaS ) each show a pos i t ive a s s o c i a t ion wi th mort a l i ty 

rat e at 0 . 0 5 or l owe r l eve l . The coe f f i c i ent o f  mul t ip l e  

de t e rminat ion i s  0 . 3 1 for the high - s l ack hosp i t a l  group and 0 . 3 4 

for t he l ow - s l ack hosp i t a l  group . 

Logi s t i c  Regre s s i on Analys i s  

Logi s t i c  regre s s i on i s  performed t o  inve s t igate int e ra c t i on 

e f f e c t s  o f  s l ack l eve l and change in the s l ack l eve l  on 

performance . Of the 8 3 2  s tudy hosp i t al s , 7 9 1  ho sp i t a l s are 

inc luded in the l ogi s t i c  regre s s i on ana lys i s . Forty - one 

ho sp i t a l s  are exc luded be cause t hey did not have any change i n  

t o t a l  s l ack l eve l , e f f i c i ency s core , or mort a l i ty rat e  during t he 

s tudy per iod . The ho sp i t a l  c l a s s i f i cat i ons are based on t he mean 

of  t he t o t a l  s l ack l eve l s  in 1 9 8 8  of the s tudy hosp i t a l s .  Of t he 

7 9 1  ho sp i t a l s ,  3 3 0  hosp i t a l s are above t he mean and 4 6 1  ho sp i t a l s 

are be l ow the mean in t o t a l  s l ack l eve l . The two groups o f  

ho sp i t a l s  are furthe r  c l as s i f i e d  according to  t he change i n  t he 

l eve l o f  t o t a l  s l ack during t he study period . Of  the 3 3 0  

hospi t a l s  wi th above - t he - me an t o tal s lack , 1 4 3  hosp i t a l s  show an 

incre a s e  and 1 8 7  hosp i t a l s  show a de crease in t he i r  total s l a c k . 

Of t he 4 6 1  hosp i t a l s  w i t h  be l ow - the - me an t o t a l  s l ack l eve l , 2 7 3  

ho sp i t a l s  incre a s e d  and 1 8 8  hosp i t a l s de creased t he i r  t o t a l  s l ack 

l eve l s  ( Tabl e  9A and Tab l e  9 B ) . 

1 2 7  
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1 2 8  

Tab l e  9A 
Chanoe s in E f f i c iency S core s in D i f f e rent Leve l s  of  and Change s 
in Tot a l  S l ack 

I ncreased Decreased 
Tot a l  S l ack Tot a l  S l ack 

I D I D Tot a l s  

Above t he 
Mean 7 0  7 3  1 1 9  6 8  3 3 0  

B e l ow the 
Mean 1 1 7  1 5 6  1 0 3  8 5  4 6 1  

Tot a l s  1 8 7  2 2 9  2 2 2  1 5 3  7 9 1  

Not e s : " I "  indi cates  incre a s e  i n  e f f i c i ency s core s . 
" D "  indi cates  de crease in e f f i c i ency s c ore s . 

Tab l e  9B  
Chanoe s in Mort a l i ty Rat e s  in D i f f e rent Leve l s  o f  and Change s i n  
Tot al  S l ack 

I ncreased De c reased 
Tot a l  S l ack Tot a l  S l ack 

I D I D Tot a l s  

Above t h e  
Mean 5 6  8 7  8 2  1 0 5  3 3 0  

B e l ow t he 
Mean 1 0 2  1 7 1  8 4  1 0 4  4 6 1  

Tot a l s  1 5 8  2 5 8  1 6 6  2 0 9  7 9 1  

Not e s : " I "  indi c a t e s  increase i n  mort a l i ty rat e s . 
" D "  indi c a t e s  de crease in mort a l i ty rat e s . 
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Tab l e  1 0  pre s ent s the re sul t s  o f  l ogi s t i c  regre s s i on 

ana lys i s  on the re l a t ionship be tween the change s in total  s l ac k  

and t he change s in perf ormance in di f f e rent l eve l s  of  s l ac k . The 

e s t imated coe f f i c i ent s indi cate t he d i re c t i on and magni tude o f  

the inf luence that change s ( absolute value s o f  t he di f f e renc e s  

between t he two t ime periods ) in s l ack l eve l have o n  t he odds for 

the performance vari ab l e s  t o  de crease . Thus , a pos i t ive 

coe f f i c i ent in the mode l of t he s l ack - and - e f f i c iency re l a t i onship 

indi c a t e s  a pos i t ive inf luence by change s in s l ack on the odds of 

having l owe r e f f i c i ency s core , whi l e  a pos i t ive coe f f i c i ent i n  

the mode l o f  the s l ack - and - qual i ty - o f - care re l a t ionship indi c at e s  

a pos i t ive inf luence on t he odds o f  having a reduced mort a l i ty 

rat e . Odds rat i o indi c a t e s  t he rat i o  o f  t he odds for pe rformance 

var i ab l e s  having value 0 ( de c re a s e  in t he performance var i ab l e s ) 

to  t he odds for the performance vari ab l e s  having value 1 

( incre a s e  in the performance vari ab l e s ) .  Wal d  s t at i s t i c s , t he 

rat i o  o f  t he e s t imated coe f f i c i ent t o  i t s  e s t imated s t andard 

error , i s  used to t e s t  for t he s igni f i c ance of t he e s t imated 

coe f f i c i ent s . S core t e s t  i s  used t o  t e s t  t he s i gni f i c ance o f  t he 

mode l s . 

Of the 1 4 3  above - t he - me an , increased t o t a l  s l ack ho spi t a l s , 

7 0  ho sp i t a l s have highe r e f f i c iency s core s and 7 3  hosp i t a l s have 

de creased e f f i c i ency s core s . Re sul t s  o f  l ogi s t i c s  ana lys i s  s hows 

a negat ive c oe f f i c i ent of t he var i abl e ,  change in t o t a l  s l ac k , 

but i t  i s  not s t at i s t i c a l ly s igni f i c ant . I n  thi s group o f  

ho sp i t al s , t he mort a l i ty rat e s  increased in 5 6  hosp i t a l s  and 

1 2 9  
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Tab l e  1 0  
E f f e c t  o f  Chanqe s in Tot a l  S l ack on Performance 
in D i f f e rent Leve l s  o f  Tot a l  S l ack 

Dependent E s t imated 
Mode l Vari ab l e  Parame t e r  

Above t he Mean , 
Increased S l ack Change in 

E f f i c i ency 
X2= 1 7  . 1 0 , df = 1 0  Score - 0 . 1 1 3 5  

Above t he Mean , 
De creased S l ack Change in 

E f f i c i ency 
X2= 1 0 . 2 5 , df = 1 0  S core - 0 . 0 6 6 3  

B e l ow t he Mean , 
Incre a s e d  S l ack Change in 

E f f i c iency 
X2= 1 7 . 7 6 , df = 1 0  Score 0 . 2 3 9 3 

B e l ow t he Mean , 
De creased S l ack Change in 

E f f i c i ency 
X2= 1 7  . 3 0 , df = l O  Score - 0 . 3 2 7 4 

Above t he Mean , 
Increased S l ack Change in 

Mort a l i ty 
X2= 1 5 . 5 1 , df = l O  Rat e  0 . 3 2 3 9  

Above t he Mean , 
De creased S l ack Change in 

Mort a l i ty 
X2= 8 . 1 3 , d f = 1 0  Rat e  - 0 . 0 7 2 8  

B e l ow t he Mean , 
Increased S l ack Change in 

Mort a l i ty 
X2= 1 8 . 8 8 , df = 1 0  Rat e  0 . 2 5 8 0  

B e l ow t he Mean , 
De creased S l ack Change in 

Mort a l i ty 
X2= 1 0 . 6 8 , d f = 1 0  Rat e - 0 . 1 5 0 4  

1 3 0  

p - value Odds 

0 . 4 7 5 8  0 . 8 9 3  

0 . 5 4 2 9  0 . 9 3 6  

0 . 0 5 4 0 * 1 . 2 7 0  

0 . 3 6 3 0  0 . 7 2 1  

0 . 0 6 9 5 * 1 . 3 8 3 

0 . 4 7 6 7  0 . 9 3 0  

0 . 0 3 8 4 * *  1 . 2 9 4 

0 . 6 5 5 2  0 . 8 6 0  

Not e s : The Ch1 - s quare value o f  mode l 1 S  e s t 1mated u S 1 ng s core 
t e s t  for ove ra l l  mode l s igni f i c ance . 
The p - va lue o f  indi cators i s  t he p - value s o f  Wa l d  
s t at i s t i c s . 

* S igni f i c ant at 0 . 1  l eve l or l e s s  
* *  S i gn i f i cant at 0 . 0 5 l eve l o r  l e s s  
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de c re a s e d  i n  8 7  hosp i t a l s .  The increase o f  t o t a l  s l ack ha s a 

s igni f i c ant , pos i t ive inf luence on t he odds having a de c re a s e d  

mort a l i ty rat e , wi th a p - value o f  0 . 0 7 0 . The po s i t ive 

coe f f i c i ent indi cat e s  t hat in t h i s  group , t he greater the 

incre a s e  in the total s l ack l eve l , t he more the hosp i t a l  i s  

l i ke ly t o  have de creased mort a l i ty rate . The odd rat i o  indi c a t e s  

that i t  i s  1 . 3 8 t ime s more l i kely t hat t he mort a l ity r a t e  wou l d  

b e  reduced in thi s group o f  hosp i t a l s .  

I n  t he group wi th hosp i t a l s  above t he me an and de c re a s e d  

t o t a l  s l ack l eve l , 1 1 9  hosp i t a l s  have highe r e f f i c i ency s core s 

and 6 8  ho sp i t a l s  have l owe r e f f i c i ency s core s . I n  thi s group , 

the e f f e c t  o f  the change in t o t a l  s l ack on e f f i c i ency s c ore s i s  

not s i gni f i cant , wi th a negat ive e s t imated c oe f f i c ient . The 

ins i gni f i c ant resul t may be due to t he c ount e r - inf luence o f  

ava i l ab l e  s l ack and re coverab l e  s l ack o n  t he e f f i c iency s core a s  

obs e rved in the mul t ip l e  regre s s i on analys i s  f o r  t he mode l o f  t he 

re l at i onship between t hree typ e s  o f  s l ack and e f f i c i ency . I n  t he 

mode l for t he re l a t i onship between s l ack and qua l i ty o f  c a re , 8 2  

ho sp i t a l s  have increased mort a l i ty rat e s  and 1 0 5  hosp i t a l s  have 

de creased mort al i ty rat e s . The de crease in t o t a l  s l ack l eve l 

doe s n o t  have a s i gn i f i cant i n f l uence on mort a l i ty r a t e , and i t s  

e s t imated coe f f i c ient i s  negat ive . 

O f  t he 2 7 3 hosp i t a l s be l ow t he mean w i t h  increased t o t a l  

s l ac k , 1 1 7  hosp i t a l s have highe r e f f i c i ency s core s , and 1 5 6  

ho sp i t a l s  have l owe r e f f i c i ency score s . Change s in t o t a l  s l ac k  

shows a s igni f i c ant , pos i t ive inf luence o n  t he odds o f  hav i ng 

1 3 1 
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l owe r e f f i c i ency s core , with e s t imated c oe f f i c i ent 0 . 2 3 9 3 ( p  

0 . 0 5 4 ) . The pos i t ive coe f f i c i ent ind i c a t e s  that the more 

incre a s e  in total s l ack , t he more l ikely t he hosp i t a l  is to have 

a l owe r e f f i c i ency s core . The odds rat i o  indi c a t e s  that i t  1 S  

1 . 2 7 t ime s more l i ke ly t o  have reduced e f f i c i ency s core . I n  t h i s 

group , t he mort a l i ty rat e s  increased in 1 0 2  hosp i t a l s  and 

de creased in 1 7 1  ho sp i t a l s .  The incre a s e  o f  t o t a l  s l ack s how a 

s i gni f i c ant , pos i t ive inf l uence on t he odds o f  having a reduced 

mort a l i ty rat e , wi th t he odds rat i o  o f  1 . 2 9 .  

F i na l ly ,  in the group with hosp i t a l s  be l ow t he me an and 

de creased t o t a l  s l ack , 1 0 3  hosp i t a l s have highe r e f f i c i ency 

s core s and 8 5  hosp i t a l s  have l owe r e f f i c i ency s core s . The 

inf luence of de creased t o t a l  s l ack i s  not s i gni f i cant on t he odds 

of  having a l owe r e f f i c i ency s core s , with a negat ive coe f f i c i ent . 

I n  thi s group o f  hosp i t a l s , t he mort a l i ty rat e s  increased i n  8 4  

ho sp i t a l s  and de creased i n  1 0 4  ho sp i t a l s .  The e s t imated 

coe f f i c i ent of  total s l ack is  ins igni f i c ant and its direct i on of  

inf luence i s  negat ive . 

Ove ra l l , the l ogi s t i c  regre s s i on analys i s  on the 

re l a t i onship between change s in t o t a l  s l ack and change s in 

p e r f o rmance port rays a pat t e rn o f  a s s o c i a t i ons s imi l ar t o  t he 

resul t s  o f  the mUl t ip l e  regre s s i on analys i s . Change in t o t a l  

s l ack ha s negat ive re l a t ionships w i t h  e f f i c i ency s core s and w i t h  

mort a l i ty rat e s , regardl e s s  t he l eve l o f  s l ack o f  t he hospi t a l . 

The resul t s  ind i c a t e  no s igni f i c ant int e rac t i on e f f e c t s  be tween 

the l eve l o f  s l ack and t he change in t he l eve l o f  s l ac k  on 

1 3 2  
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organ i z at i onal performance . 

Technical E f f i c i ency and Qual i ty o f  Care 

E f f e c t  of techn i c a l  e f f i c i ency on mort a l i ty rate is ana lyzed 

us ing mul t ip l e  regre s s i on . E f f i c i ency s core in 1 9 8 8  wa s t re a t e d  

as a n  i ndependent var i ab l e , and mort a l i ty r a t e  in 1 9 9 0  wa s 

t re a t e d  as  a dependent var i abl e . E f f i c i ency s c ore f rom t he DEA 

wa s t rans formed to the natural l og of t he s core s , in orde r t o  

minimi z e  the skewedne s s  o f  i t s  di s t r ibut i on . The mode l wa s 

analyz ed with a l l  ho spi t al s , w i t h  the high - s l ack hosp i t a l s , and 

wi t h  t he l ow - s lack ho sp i t a l s . Tab l e  1 1  pre sent s the re sul t s  for 

the re l a t i onship between e f f i c i ency and qua l i ty o f  care . 

The e f f i c i ency s c ore i s  po s i t ive ly re l a t e d  t o  the mort a l i ty 

rat e  in t he s amp l e  of  a l l  hosp i t a l s ( �  = 0 . 3 4 1 , t = 2 . 7 2 ) . Thu s , 

the highe r an e f f i c i ency s core i s  the more l i ke ly to  have a 

highe r mort a l ity rate . The direc t i on o f  inf luence of  t he 

e f f i c i ency s core on mort a l i ty rate i s  pos i t ive both in t he high 

s l ack hosp i t a l s  and in t he l ow - s l ack ho sp i t a l s .  Howeve r ,  t he 

re l at i onship i s  not s igni f i c ant in t he mode l with the l ow - s l ac k  

ho s p i t a l s . I n  t he high - s l a c k  ho spi t a l s , t he pos i t ive e f f e c t  o f  

t he e f f i c i ency s core o n  mort a l i ty rat e  i s  s i gni f i cant at t he 0 . 1  

l eve l . 

Among t he cont ro l var i ab l e s , s i z e  ( BEDS ) s hows a 

s igni f i c ant , negat ive a s s oc i at i on wi th mort a l i ty rat e in t he a l l 

hosp i t a l s s amp l e  and in t he high - s l ack hosp i t a l s .  Howeve r ,  i t s  

1 3 3  
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Tab l e  1 1  
E f f e c t  o f  Technical  E f f i c i ency on Mort a l i ty 

Al l High S l ack 
Vari ab l e s  {3 t {3 t 

EFFI + 0 . 3 4 3 1  2 . 7 2 * * *  0 . 5 4 9 6  1 . 8 7 * 

SEVR - 0 . 6 2 8 9  - 0 . 5 5 - 1 . 2 6 3 6  - 0 . 3 4 
AGEE 1 . 1 2 5 8  1 . 6 5 * 0 . 7 3 4 9  0 . 3 5 
CMI X  - 0 . 1 3 4 7  - 0 . 2 8 - 4 . 5 6 6 7  - 3 . 3 4 * * *  

SM I X  0 . 0 0 7 5  0 . 9 5 0 . 0 1 1 7  0 . 5 3 
ALaS 0 . 0 4 3 0  0 . 7 8 0 . 0 0 4 0  0 . 0 2 
BEDS - 0 . 0 0 3 0  - 5 . 1 7 * * * *  - 0 . 0 0 2 7  - 2 . 1 0 * *  
T I CH - 0 . 1 0 2 5  - 0 . 4 4 - 0 . 4 1 2 8  - 0 . 0 2 

EAST - 0 . 9 0 7 4 - 3 . 5 8 * * * - 0 . 6 4 6 6  - 0 . 4 3 
SOUT - 0 . 6 4 4 5  - 2 . 6 4 * * *  0 . 6 5 4 2  0 . 7 1 
CENT - 0 . 7 8 2 0  - 3 . 4 2 * * *  0 . 2 3 0 5  0 . 6 9 
SMSA 0 . 0 8 2 6  1 . 9 3 * 0 . 2 4 1 4 1 .  6 5  

0 . 0 9 0 . 2 8 

F 7 . 9 9 * * * *  3 . 7 1 * * * * 

* S i gni fi cant at 0 . 1  l eve l or l e s s  
* *  S i gn i f i cant a t  0 . 05 l eve l o r  l e s s  

* * *  S i gn i f i cant a t  0 . 0 1 l eve l o r  l e s s  
* * * *  S i gn i f i cant a t  0 . 0 0 1  l eve l o r  l e s s  

+ Log t rans formed e f f i c i ency s core 

1 3 4  

Low S l ack 
{3 t 

0 . 6 0 1 1 1 . 2 0 

- 1 0 . 1 1 8 4  - 2 . 4 7 * *  
4 . 3 6 6 9  2 . 3 8 * *  
4 . 6 2 4 2  2 . 4 8 * *  

- 0 . 0 0 5 9  - 0 . 2 4 
0 . 2 2 2 5  1 .  5 8  

- 0 . 0 0 3 4  - 1 . 5 1 
0 . 3 7 6 0  0 . 4 3 

- 0 . 8 6 2 4  - 1 . 0 5 
0 . 0 5 1 9  0 . 0 5 

- 0 . 1 3 0 1  - 0 . 1 6 
0 . 2 7 0 2  2 . 2 1 * *  

0 . 2 7 

3 . 4 9 * * * *  
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i n f l uence i s  not s t a t i s t i c a l ly s igni f i c ant in t he l ow - s l ac k  

ho sp i t a l s .  The se resul t s  may be exp l a ined in t e rms of  t he 

re l at i onship between s l ack and performanc e . S i z e  has a pos i t ive 

a s s o c i at i on wi th l eve l o f  s l ack , a s  s hown in t he analys i s  o f  t he 

re l at i onship between s l ack and envi ronment . On t he othe r  hand , 

s l ack has a negat ive re l a t i onship with mort a l i ty rate , as  shown 

in t he analys i s  of  the re l a t i onship between s l ack l eve l and 

performance . The re fore , t he s igni f i c ant , negat ive as soc i a t i on o f  

s i z e in t he high - s l ack ho sp i t a l s and t he ins i gn i f i cant 

a s s oc i a t i on in the l ow - s l ac k  hosp i t a l s re sul t s . From thi s i t  can 

be argued t hat the pos i t ive re l a t i onship o f  s i z e  and mort a l i ty 

rat e  may be a spurious one t hat woul d  become ins igni f i cant when 

s l ack var i ab l e  i s  int roduced t o  t he mode l . 

Among the other cont rol var i abl e s , c a s e  mix index ( CM I X )  i s  

negat ive ly as soc i ated with mort a l i ty rate i n  t he high - s l ac k  

ho sp i t a l s , but the as soc i a t i on become s pos i t ive in the l ow - s l a c k  

ho sp i t a l s .  Thi s  re sul t may indi c a t e  the pos i t ive e f f e c t  o f  s l ack 

on qua l i ty o f  care indi re c t ly . S eve r i ty o f  c a s e  ( SEVR ) i s  

negat ive ly as soc i ated wi th mort a l i ty ,  and pat i ent age ( AGEE ) and 

me t ropo l i t an s t at i s t i c a l  area s i z e  ( SMSA ) are pos i t ive ly 

a s s o c i a t e d  i n  t he l ow - s l ack hosp i t a l s .  The coe f f i c i ent o f  

mUl t ip l e  de t e rminat ions i s  0 . 0 9 in the a l l - hosp i t a l s  mode l , 0 . 2 8 

in t he high - s l ack hosp i t a l s mode l , and 0 . 2 7 in t he l ow - s l ac k  

ho sp i t a l s mode l . 

1 3 5  
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CHAPTER 6 

SUMMARY AND D I S CUS S I ON 

I n  thi s chapt e r , t he f indings are summari z e d  in t e rms o f  

hypothe s e s  t e s t ing . Fol l owing the summary , f indings are 

di s cu s s e d  in re l a t i on to  t he t heore t i c a l  imp l i c at i ons for the 

property o f  organi z at i onal s l ack and t he imp l i cat ions for he a l t h  

pol i cy and ho sp i t a l  management . Final ly , t he l imitat ions o f  the 

pre s ent s tudy are acknowl edged and sugge s t i ons are o f f e red for 

future res earch . 

Summary o f  Findings 

In orde r to inve s t igate the property of organ i z at iona l 

s l ac k , thi s study deve l oped an int egrat e d  conceptual f ramework 

encompas s ing source of organi z a t i onal s l ack , i t s  impact on 

organ i z at i onal performance , and i t s  impact on t he re l at i onship 

between t he performance ind i c ators . Emp l oying an open sys t em 

theory , t he s tudy inve s t i gat ed t he e f f e c t s  o f  envi ronment on 

ac cumul at i on and dep l oyment of s l ack re s ource s .  The e f f e c t s  o f  

s l ack o n  organ i z a t i ona l performance we re inve s t igated i n  t e rms o f  

the i n f l uence on manager i a l  dec i s i ons o f  t he l eve l o f  and t he 

change s in s l ack . Final ly , t he impact o f  s l ack on t he 

re l at ionships be tween the performance ind i c ators wa s examined by 

analyz ing t he e f f e c t  o f  e f f i c i ency on t he qua l i ty o f  c a re i n  
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ho sp i t a l s wi th di f f e rent l eve l s  of  s l ack . The f o l l owing s e c t i ons 

summari z e  t he f indings in t e rms o f  t e s t ing hypothe s e s  pos i t e d  i n  

thi s s tudy . 

Envi ronment al  Thre at and S l ack 

The hypothe s i s  on t he re l a t i onship between envi ronment a l  

threat and s l ack l eve l  s t a t e s  t hat hosp i t a l s unde r incre a s ing 

gove rnment regulat ion and marke t compe t i t i on se arch for and 

reduce s l ack re sourc e s  in orde r to ensure t he i r  survival . 

H1 : Environmental threat and l evel o f  s l ac k  in a 
ho spi tal are nega t ively a s soc i a t ed . 

As indicated in the resul t s  o f  ANOVA , during the s tudy 

period gove rnment regulat i on had exerted incre a s i ng inf luence on 

the s t udy ho sp i t al s , re sul t ing in increased envi ronment al  t hreat . 

The re sul t s  o f  the dat a  analys i s  support t he hypothe s i s  

predi c t ing the negat ive e f f e c t  o f  envi ronment al  threat o n  s l ack 

l eve l ( Tabl e  1 2 ) . The regulat i on var i ab l e  i l lus t ra t e s  t he 

adve r s e  e f f e c t  of  envi ronment al  t hreat on organ i z at ional s l ac k , 

re sul t ing in a s igni f i cant , negat ive e f f e c t  on total  s l ack and 

re cove rab l e  s l ack . The compe t i t i on var i ab l e s , a l t hough t hey are 

not s t a t i s t i c a l ly s i gni f i cant , show mixed inf luenc e s  on s l ack 

l eve l . The di f f e rent e f f e c t s  o f  t he c ompe t i t i on var i abl e s  on 

l eve l of s l ack appear to be due to t he di f f e rent nature of t he 

me asure s as  di s cu s s e d  in the previous c hapt e r . 

When t he envi ronment i s  t hreatening , t he envi ronment a l  

unc e r t a inty incre a se s . I n  orde r t o  re spond e f f e c t ive ly t o  
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Tab l e  1 2  
Summary o f  Re l a t i onships Between Envi ronment a l  Threat 
and Organi z a t i onal S l ack 

Envi r . 
Vari abl e s  TS + TAS + +  TRS + + +  TPS + + + +  

Regu l a t i on - - - + 

S NS S NS 

Conve rted + + + + 
He r f i ndahl 

NS NS NS NS 

Managed - - - + 
Care 

NS NS NS NS 

S l ac k  
Rat i o  

+ 

NS 

+ 

NS 

+ 

NS 

Not e : S t at i s t i c al s i gni f i c ance i s  based on a p s 0 . 0 5 .  

+ :  Tot a l  s l ack 
+ + : Tot a l  ava i l ab l e  s l ack 

+ + + : Tot a l  recove rable s l ack 
+ + + + : Tot a l  pot ent ial  s l ack 

+ :  pos i t ive e f f e c t  on s l ack l eve l 
Negat ive e f fect  on s l ack l eve l 

S :  S t at i s t i c a l ly s igni f i c ant e f f e c t  
NS : S t a t i s t i c a l ly not s igni f i c ant e f f e c t  
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unexpe c t e d  envi ronment al change s , organi z at ions a t t empt t o  

incre a s e  t he i r  f l exibi l i ty by incre a s i ng t he proport i on o f  

ava i l ab l e  s l ack i n  the i r  s l ack re sourc e s . Ava i l able s l ack 

provide s  f l exibi l i ty in s a t i s fying var i ous int e rnal and �xt e rnal 

demands , enabl ing the organ i z a t i ons t o  keep opt i ons open . Thus , 

the proport ion o f  ava i l ab l e  s l ack in t o t a l  s l ack woul d  incre a s e  

as  envi ronment al threat incre a s e s .  

H2 : The ra t i o  o f  ava i l ab l e  s lack to total s lack i s  
pos i t ively as soc i a t ed wi th the environmental threa t . 

The re su l t s  show pos i t ive inf luence s  o f  a l l three o f  t he 

envi ronment al  t hreat vari ab l e s  on t he rat i o  o f  ava i l ab l e  s l ac k  t o  

t o t a l  s l ack . However ,  t he inf luenc e s  are not s t at i s t i c a l ly 

s i gn i f i c ant ( Tabl e  1 2 ) . 

S l ack and Organ i z at ional Performance 

I n  t h i s  s tudy ,  a parabo l i c  curvi l inear re l at ionship wa s 

pos i t ed be tween the l eve l  o f  s l ack and organ i z at ional 

performanc e ,  by arguing t he exi s t ence o f  an opt imal l eve l  o f  

s l ac k  f o r  achi eving maxima l  performanc e . S l ack i s  a source o f  

re s ourc e s  f o r  improving organi z a t i onal performanc e . I n  

ho spi t a l s , s l ack re source s  a r e  sourc e s  for c ap i t a l  inve stment , 

fl exibi l i ty in day - by - day ope rat i ons , more qua l i f i ed manpower , 

e t c . Howeve r , exc e s s ive s l ack would cause a l a c k  o f  

account ab i l i ty i n  manage r i a l  de c i s i ons and reduced aspi rat i on for 

further improvement o f  performance ,  re s u l t i ng in a de c l i ne i n  

organ i z a t i onal performanc e . Thus , t he hypothe s e s  o f  downward 
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opened parabol i c  re l a t i onships pre d i c t  a s igni f i cant , negat ive 

coe f f i c i ent of the second order t e rms . I n  addi t i on ,  a reve rsed 

d i re c t i on of  the e f f e c t  o f  s l ack var i ab l e s  on performanc e 

( po s i t ive in the l ow - s l ack hosp i t a l s  and nega t i ve in the high -

s l ack ho sp i t al s )  was expe c t e d  between t he exc e s s ive ly l ow - s l ac k  

ho sp i t a l s  and the exc e s s ive ly high s l ack hosp i t a l s .  

H3 : Total s l ack and e f f i c i ency are curvi l inearly related 
and the shape is a downward opened parabo l a . 

H4 : Total s l ack and qual i ty o f  care are curvi l inearly 
r e l a ted and the shape is a downward opened parabo l a . 

I n  t he s l ack - and - e f f i c i ency mode l without t he se cond orde r 

t e rm ,  t o t a l  s l ack shows a s t rong negat ive inf luence on e f f i c i ency 

( Tabl e  1 3 ) . When the s e c ond orde r t e rm is int roduced , t he 

magn i t ude o f  the parame t e r  o f  s l ack l eve l incre a s e s  and t he 

second orde r t e rm shows a pos i t ive re l a t i onship wi th t e c hn i c a l  

e f f i c i ency . The pos i t ive d i re c t i on o f  t he inf luence o f  t he 

s e c ond orde r t e rm indi c a t e s  t hat the negat ive impact o f  s l ac k  on 

e f f i c i ency become s t ronger as t he l eve l of s l ack de crease s .  

The s e  resul t s  contradi c t  the hypothe s i s  t hat predi ct  a downward 

opened parabol ic rel a t i onship (a nega t ive coe f f ic i ent of t he 

s e c ond orde r term )  between s l ack and e f f i c i ency ( H3 ) . I n  t he 

ana lys i s  with di f f e rent l eve l s  o f  s l ack ( Tabl e  1 4 A  and Tab l e  

1 4 B ) , t o t a l  s l ack ha s a s igni f i c ant , negat ive e f f e c t  on 

e f f i c i ency in t he high - s l ack ho sp i t a l s .  Howeve r ,  t o t a l  s l a c k  

a l s o  has a negat ive e f f e c t  o n  e f f i c i ency in t he l ow - s l ac k  
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Tab l e  l 3  
Summary o f  Re l a t i onships Be tween Organ i z a t i ona l S l ack 
and E f f i c i ency Scores in Al l S ampl e Ho spi t a l s 

D i re c t i on o f  E f f e c t  S t at i s t i c a l  
Vari abl e s  o n  E f f i c i ency Score s  S i gni f i cance 

I Tot a l  S l ack I - I S 

Ava i l ab l e  S l ack + NS 

Re c overab l e  S l ack - S 

Potent i a l  S l ack + S 

I Square o f  I I Tot a l  S l ack + S 

Square o f  
Ava i l ab l e  S l ack - NS 

Square o f  
Re c overab l e  S l ack + S 

Square o f  
Potent i a l  S l ack - NS 

Not e : S t a t i s t i c a l  s igni f i c ance i s  based on a p s 0 . 0 5 .  

+ :  Po s i t ive e f f e c t  on e f f i c i ency s core 
Negat ive e f f e c t  on e f f i c i ency s core 

S :  S t a t i s t i cal ly s igni f i c ant e f f e c t  
NS : S t at i s t i c a l ly not s igni f i c ant e f f e c t  
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Tab l e  1 4 A  
Summary o f  Re l a t i onships Be tween Organi z a t i onal S l ack 
and E f f i c i ency Scores in High - S l ack Ho spi t a l s 

D i re c t i on o f  E f f e c t  S t at i s t i c a l  
Vari ab l e s  o n  E f f i c i ency Score s  S i gni f i c ance 

I Tot a l  S l ack I - I S 

Ava i l ab l e  S l ack - NS 

Re c ove rab l e  S l ack - S 

Potent i a l  S l ack + NS 

Not e : S t a t i s t i c a l  s i gni f i c ance i s  based on a p s 0 . 1 .  

+ :  pos i t ive e f fe c t  on e f f i c i ency s c ore 
Negat ive e f f e c t  on e f f i c i ency s core 

S :  S t at i s t i c a l ly s igni f i c ant e f f e c t  
NS : S t at i s t i c a l ly not s igni f i c ant e f f e c t  

Tab l e  1 4 B  
Summary o f  Re l a t i onships Be tween Organi z at i onal S l ack 
and E f f i c i ency S core s in Low - S l ack Ho spi t a l s  

D i re c t ion o f  E f f e c t  S t at i s t i c a l  
Var i ab l e s  o n  E f f i c i ency S core s S igni f i c ance 

I Tot a l  S l ack I - I NS 

Ava i l abl e S l ack + NS 

Re cove rab l e  S l ack - S 

Potent i a l  S l ack - NS 

Not e : S t at i s t i c a l  s igni f i c ance i s  based on a p s 0 . 1 .  

+ :  Pos i t ive e f f e c t  on e f f i c i ency s core 
Negat ive e f f e c t  on e f f i c i ency s core 

S :  S t a t i s t i c a l ly s igni f i c ant e f f e c t  
NS : S t at i s t i c a l ly not s i gni f i c ant e f f e c t  
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ho sp i t a l s , thereby rej e c t ing the hypothe s i s  ( H3 ) . 

The resul t s  of  the mode l with t hree types o f  s l ack show a 

dominant inf luence of  recove rab l e  s l ack on t e chn i c a l  e f f i c i ency . 

Re cove rab l e  s l ack i s  negat ive ly re l a t e d  t o  e f f i c i ency , and i t s  

second orde r t e rm has a s igni f i c ant pos i t ive inf luence . The 

coe f f i c i ent of recove rab l e  s l ack i s  negat ive both in the high 

s l ack ho sp i t a l s and in t he l ow - s l ack hosp i t a l s .  Thus , t he 

re sul t s  o f  the re lat ionship between recoverab l e  s l ack and 

t e c hn i c a l  e f f i c i ency are not cons i s t ent w i t h  t he predi c t i on o f  

hypo t he s i s  ( H3 ) . 

Al t hough they are not s t at i s t i c a l ly s igni f i c ant , ava i l ab l e  

s l ack and pot ent ial  s l ack exhibit  a part i a l  support o n  the 

hypothe s i s . Ava i l ab l e  s l ack has a negat ive e f f e c t  on t e c hn i c a l  

e f f i c i ency in t he high - s l ack hosp i t a l s and a pos i t ive e f f e c t  in 

the l ow - s l ack hosp i t a l s ( corre sponding t o  Hypothe s i s  3 )  i howeve r ,  

i t s  s e c ond order t e rm has a po s i t ive coe f f i c i ent ( cont radi c t i ng 

to  Hypothe s i s  3 ) . On t he other hand , pot ent i a l  s l ack has a 

negat ive coe f f i c i ent in s e c ond orde r t e rms , but t he d i re c t i on o f  

inf l uenc e s  a t  di f f e rent l eve l s  o f  s l ack are oppo s i t e  t o  t ho s e  

pos i t e d  i n  the hypothe s i s  ( po s i t ive in t he high - s l ack hosp i t a l s 

and negative in the l ow- s l ack ho spi t a l s )  . 

Compared t o  the re l a t i onship between s l ack and e f f i c i ency , 

mort a l i ty rate and s l ack shows a more c l early l inear 

re l at i onship . Tot a l  s l ack l eve l shows a s i gni f i c ant , nega t ive 
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Tab l e  1 5  
Summary o f  Re lat i onships Be tween Organ i z a t i ona l S l ack and 
Mort a l i ty Rat e s  in Al l S ampl e Hospi t a l s  

Direct i on o f  E f f e c t  S t at i s t i c a l  
var i ab l e s  o n  Mort al ity Rat e s  S igni f i c ance 

I Tot a l  S l ack I - I S 

Ava i l ab l e  S l ack - NS 

Re cove rab l e  S l ack - NS 

Potent i a l  S l ack + NS 

I Square o f  I I Tot a l  S l ack - NS 

Square o f  
Ava i l ab l e  S l ack - NS 

Square o f  
Re coverab l e  S l ack + NS 

Square o f  
Potent i a l  - NS 

Not e : S t at i s t i c a l  s igni f i c ance i s  based on a p s 0 . 0 5 .  

+ :  Negat ive e f fect  on mort a l i ty rat e  
Negat ive e f f e c t  o n  mort a l i ty rate 

S :  S t a t i s t i cal ly s ign i f i cant e f f e c t  
NS : S t at i s t i c a l ly not s igni f i cant e f f e c t  
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Tab l e  1 6A 
Summary o f  Re l a t ionshios Be tween Orqan i z a t ional S l ack and 
Mort a l i ty Rat e s  in Hiqh - S l ack Hoso i t a l s 

D i re c t i on o f  E f f e c t  S t at i s t i c a l  
Var i abl e s  o n  Mort a l i ty Rat e s  S i gni f i c ance 

I Tot a l  S l ack I - I S 

Ava i l ab l e  S l ack - S 

Re coverab l e  S l ack - S 

Potent i a l  S l ack + NS 

Not e : S t at i s t i cal s igni f i cance i s  based on a p 5 0 . 1 .  

+ :  Negat ive e f fect  on mort a l i ty rate 
Negat ive e f fect  on mort al i ty rat e 

S :  S t at i s t i c a l ly s i gni f i c ant e f f e c t  
NS : S t at i s t i c a l ly not s igni f i c ant e f f e c t  

Tab l e  1 6 B  
Summary o f  Re l at ionships Be tween Organi z at i onal S l ack and 
Mort al i ty Rat e s  in Low - S l ack Hosoi t a l s  

D i re c t i on o f  E f f e c t  S t at i s t i c a l  
var i ab l e s  o n  Mort a l i ty Rat e s  S i gni f i c ance 

I Tot a l  S l ack I - I NS 

Ava i l abl e S l ack + NS 

Re coverab l e  S l ack - S 

Potent i a l  S l ack - S 

Not e : S t at i s t i c a l  s igni f i c ance i s  based on a p 5 0 . 1 .  

+ :  Negat ive e f f e c t  on mort a l i ty rate 
Negat ive e f f e c t  on mort al i ty rate 

S :  S t at i s t i c a l ly s igni f i c ant e f f e c t  
NS : S t at i s t i c a l ly not s i gni f i c ant e f f e c t  
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re l a t i onship with mort a l i ty rat e ( Tabl e  1 5 ) . When the s e c ond 

orde r t e rm i s  int roduced , both of t he vari ab l e s  become 

s t at i s t i ca l ly ins igni f i c ant . The negat ive impact of t o t a l  s l ack 

on mort a l i ty rate i s  s igni f i c ant in t he high - s l ack hosp i t a l s and 

ins i gn i f i c ant in the l ow - s l ack hosp i t a l s ( Tabl e  1 6A and Tab l e  

1 6 B )  . Thus , the hypothe s i s  ( H4 )  de s cribing t he parabol i c  

re l a t i onship between s l ack and qua l i ty o f  c are i s  not support e d . 

I n  t he mode l with three types o f  s l ack , none o f  the second orde r 

t e rms i s  s igni f i cant . 

I n  t he compari son o f  high - s l ack and l ow - s l ack hosp i t a l s , t he 

inf luence o f  recove rab l e  s l ack on mort a l i ty rate i s  negat ive both 

in t he high - s l ack hosp i t a l s and in the l ow - s l ack ho sp i t a l s .  The 

impact of pot ent ial  s l ack , on t he other hand , change s f rom an 

ins i gn i f i c ant , pos i t ive impact in t he high - s l ack hosp i t a l s to a 

s igni f i c ant , negat ive impact in t he l ow - s l ack hosp i t a l s .  

Howeve r ,  cont rary to  the hypothe s i s  ( H4 )  , t he ava i l able s l ac k  

change s t he d i re c t ion o f  impact o n  mort a l i ty rat e  f rom a 

s igni f i c ant , negat ive impac t  in t he high - s l ack ho sp i t a l s  t o  an 

ins igni f i c ant , pos i t ive impact in t he l ow - s l a c k  hosp i t a l . Thus , 

H4 i s  not support ed . 

I n t e ra c t i on E f f e c t  of Leve l o f  S l ack and Change s in Leve l o f ' 
S l ack on Performance 

Hypothe s e s  Five and s ix are t o  examine t he i nt e rac t i on 

e f f e c t  o f  l eve l o f  s l ack and change in t he l eve l o f  s l ack on 

hosp i t a l  performance . The se hypot he s e s  we re based on two 

as sumpt i ons : 1 )  t he re exi s t s  an opt imal l eve l o f  s l ack for 
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achi eving maximum organi z at i onal performanc e ; 2 )  management 

s t rive s to  ma intain the hosp i t a l ' s  s l ack at opt ima l l eve l . Thus , 

in t he high - s l ack hosp i t a l s , t he negat ive e f f e c t s  of  exce s s ive 

s l ack woul d  be a l l eviated by reduc ing s l ack l eve l , and t he 

negat ive e f f e c t s  of  l ack o f  s l ack woul d  be a l l eviated by 

inc reas ing the s l ack l eve l . On t he other hand , further incre a s e  

of  s l ack in t he high s l ack hosp i t a l s or further de crease o f  s l ac k  

in t he l ow s l ack hosp i t a l s  woul d  harm performance . 

H S a : In the ho spi ta l s  wi th high , dec r e a s ed s l ack , the change 
in l evel of s l ack has a pos i t ive r e l a t i onship wi th 
perfor.manc e . 

HSb : In the hosp i t a l s  wi th l ow ,  inc reas ed s l ack , the change 
in l evel of s l ack has a pos i t ive re l a t i onship wi th 
perfor.manc e . 

H 6 a : In the ho spi tal s wi th high , inc rea s ed s l ack , the change 
in l eve l of s l ack has a nega t ive r e l a t i onship wi th 
perfor.manc e . 

H6b : In the ho spi ta l s  wi th l ow ,  decreased s l ack , the change 
in l evel of s lack ha s a nega t ive r e l a t i onship wi th 
p e r f or.manc e . 

I n  t he l ogi s t i c  regre s s i on ana lys i s , t he c hange in s l ac k  

var i ab l e has a s i gni f i c ant , pos i t ive coe f f i c i ent in the group o f  

hosp i t a l s  wi th be l ow - t he - me an , increased s l ack . The po s i t ive 

coe f f i c i ent indi c a t e s  t hat t he increased s l ack in t h i s  group of 

ho sp i t a l s woul d  adversely a f f e c t  e f f i c i ency , and t h i s  re s u l t  

cont radi c t s  t he hypot he s i s  ( H5b ) . The inf luence o f  change i n  
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s l ack on the change in e f f i c i ency in other group s of  hosp i t a l s i s  

not s t at i s t i c a l ly s igni f i cant , howeve r .  I n  t he above - t he - mean 

hospi t a l s , both o f  increase and de crease in s l ack a f f e c t s  

e f f i c i ency pos i t ive ly . On the other hand , in t he be l ow - t he - me an 

ho spi t a l s , de crease in s l ack a f f e c t s  e f f i c i ency pos i t ive l y . 

I n  t he mode l s  for the re l at i onship between change in t o t a l  

s l ack and change in mort a l i ty rat e , incre a s e  in t o t a l  s l ack i n  

the hosp i t a l s  with be l ow - t he - me an s l ack , ha s a s igni f i c ant , 

pos i t ive coe f f i c i ent . The pos i t ive coe f f i c i ent indi cat e s  a 

pos i t ive impact on qual i ty o f  c are ( de c re a s e  in mort a l i ty rat e ) 

Thus , t h i s re sul t i s  cons i s t ent with the pos i t e d  re l a t i onship 

( H6b ) .  However , cont rary t o  t he hypothe s i s  ( H6a )  , increased s l ack 

also a f f e c t s  the qual ity o f  care pos i t ive ly in t he above - t he - mean 

ho sp i t a l s .  

The coe f f i c i ent s of  t he change in s l ack are not s igni f i c ant 

in t he ho sp i t a l s  wi th above - the - me an , de c reased s l ack or in t ho s e  

wi t h  be l ow - the - mean , de creased s l ack . The d i re c t ion of  t he 

inf l uence o f  t he de c reased s l ack on qua l i ty o f  c are i s  nega t ive 

( incre a s e  in mort al i ty rat e ) in both group s . Ove ra l l , in t he 

mode l o f  t he re l a t i onship between change in t o t a l  s l ack and 

change i n  qua l i ty of care , the incre a s e  in s l ack has a pos i t ive 

inf luence and de crease in s l ack ha s a negat ive inf luence on 

qua l i t y  of care , regardl e s s  t he l eve l of s l ack of the hosp i t a l s .  

Based on t he s e  f indings , t h i s  s tudy c onc lude s t hat t he 

int e rac t ion e f f e c t  o f  l eve l o f  s l ack and change in s l ack i s  not 

s igni f i c ant . 
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Techn i c a l  E f f i c iency and Qua l i ty o f  Care 

The Hypothe s i s  S even ( H7 ) predi c t e d  a pos i t ive re l a t i onship 

between e f f i c iency and qua l i ty o f  care in t he high - s l ack 

ho spi t a l . The improvement o f  e f f i c i ency wa s predi c t e d  t o  a f f e c t  

the qua l i ty of  c are pos i t ive ly in t h i s  group o f  hosp i t a l s , 

be cause the management ' s  volunt ary e f fort s ( not forced by 

envi ronment al  pre s sure ) t o  improve e f f i c iency may s t reaml ine t he 

produ c t i on proce s s , re sul t i ng in a be t t e r  qual i ty o f  care . Thu s , 

a pos i t ive re l a t i onship was expected between e f f i c i ency and 

qua l i ty of care in thi s group of ho sp i t a l s .  Qn t he other hand , 

admini s t rators in the l ow - s l ack ho sp i t a l s are unde r the pre s sure 

of  envi ronment a l  demands to  improve e f f i c i ency , because t he 

bu f f e r  o f  organ i z a t i onal s l ack i s  l ac king . Manage rial  e f fort s t o  

improve e f f i c i ency may reduce t he qua l i ty o f  c are , because for 

the s ake o f  improving e f f i c i ency , management may cut down on 

inve s t ment to  improve qua l i ty . Thus , a negat ive re lat i onship 

between e f f i c i ency and qua l i ty o f  c are was expe c t e d  in the l ow -

s l ack hosp i t a l s .  

H7 : E f f i c i ency i s  pos i t ively r e l a ted wi th qua l i ty o f  care 
in the ho sp i ta l s  wi th high s lack . 

H8 : E f f i c i ency i s  nega t ively r e l a ted wi th qua l i ty o f  care 
in the ho sp i ta l s  wi th low s l ack . 

The re su l t s  do not support the postulated change i n  

dire c t i ons o f  t he i n f l uence o f  e f f i c i ency o n  qua l i ty o f  c a re at 

di f f e rent l eve l s  o f  s l ack ( Tabl e  1 7 ) . I n  t he high - s l ack 
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Tab l e  1 7  
Summary o f  Re l a t i onships Be tween E f f i c i ency S core s and Mort a l i ty 
Rat e s  

Direct i on o f  E f f e c t  S t a t i s t i ca l  
Hosp i t a l  Group on Mort a l i ty Rat e  S igni f i c ance 

I Al l 

. 
Ho sp l t a l s  I + I s 

I High S l ack I I Ho sp i t a l s  + S 

I 
Low S l ack I I Ho sp i t a l s  + NS 

Not e : S t at i s t i c a l  s i gni f i c ance i s  based on a p s 0 . 1 .  

+ :  Negat ive e f f e c t  on mort a l i ty rat e  
Negat ive e f f e c t  o n  mort a l i ty rat e  

S :  S t at i s t i c a l ly s igni f i c ant e f f e c t  
NS : S t a t i s t i c a l ly not s igni f i c ant e f f e c t  

I 
I 
I 
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F i g u re 4 .  Relati o n s h i ps a m ong E nvi ro n n menta l Th reat, 
O rg a n izati o n a l  S l ack , Tech n i ca l Effi ci e n cy ,  a n d  Q u a l ity of 
Care 

O rg a niz a tio nal  
S lack 

+ 
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ho sp i t a l s  t he re l a t i onship was found to  be negat ive , re j e c t i ng 

the hypothe s i s  ( H7 ) That i s , e f f i c i ency s core in 1 9 8 8  i s  

pos i t ive ly re l ated to  mort a l i ty rate i n  1 9 9 0 . I n  the l ow - s l ac k  

hosp i t al s , t he influence o f  e f f i c i ency i s  negat ive , but i s  not 

s t a t i s t i c a l ly s i gni f i cant . The re sul t for a l l  ho sp i t a l s s hows a 

s t rong negat ive e f f e c t  o f  e f f i c i ency on qua l i ty of  care . 

Ove ra l l , the resul t s  support t he hypothe s e s  on the 

re l at i onship between envi ronment a l  t hreat and s l ack . The 

hypothe s e s  between s l ack and performanc e ,  howeve r ,  are not 

support e d , because of t he l ack of support of dat a  for the 

exi s t ence o f  an opt imal l eve l of s l ack in maximi z ing 

organ i z at i onal performance . I n s t e ad , t he re sul t s  conc lus ive ly 

demon s t ra t e  a negat ive re l a t i onship be tween s l ack and t e c hn i c a l  

e f f i c i ency , and a po s i t ive re l a t i onship be tween s l ack and qua l i ty 

of  care ( F igure 4 )  . 

D i s cu s s i on and Imp l i c a t i ons 

Thi s  s tudy was mot ivat e d  by t he cont rad i c t ory re search 

report s on the re l a t i onship between qua l i ty o f  care and 

e f f i c i ency in hosp i t a l s .  I n  orde r to  unde r s t and the re l a t i onship 

in a t heore t i c a l  perspe c t ive , thi s s tudy i nve s t igat ed t he 

re l a t i onship in t he cont ext o f  re s ource ava i l ab i l i ty in 

individual ho spi t a l s . Re s ource ava i l ab i l i ty was conceptua l i z e d  

by emp l oying t he concept o f  organi z at i onal s l ack . The f o l l owing 

s e c t i ons di s cu s s  t he f indings in t e rms o f  t he t heore t i ca l  
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imp l i cat ions for the concept o f  organ i z at i onal s l ack and t he 

imp l i c at i ons for hea l t h  pol i cy and ho sp i t a l  management . 

Organi z a t i onal S l ack in Hospi t al s  

S l ack has been port rayed a s  an enabl ing fac tor in 

organi z at i onal theory and as  a source o f  ine f f i c i ency in 

economi c s  t heory . Thus , according t o  e conomi c s  theory , 

organi z at i onal s l ack shou l d  be minimi z e d  to  achi eve opt ima l 

e f f i c i ency , but organi z a t i onal t heory sugge s t s  ma int aining an 

appropriate l eve l of s l ack in orde r to achi eve opt ima l 

performance . The f i ndings o f  thi s s tudy sugge s t  that s l ack l S  an 

import ant factor in achi eving a high qua l i ty of care in 

ho sp i t a l s , ye t has adverse e f f e c t s  on t e chni ca l  e f f i c i ency -

the reby support ing the argument s o f  both t heori e s . S l ack i s  an 

enabl i ng fac tor for achi eving e f f e c t ivene s s  in an organi z at i on , 

whi c h  in t he case of  hosp i t a l s  i s  a high qua l i ty of  care , but i t  

ha s a c o s t  as  the source o f  ine f f i c i ency . Thi s conc lus i on i s  

a l s o  i nd i re c t ly demons t rated by t he analys i s  o f  the re l a t i onship 

be tween e f f i c i ency and qua l i ty o f  c are , whi c h  shows a negat ive 

a s s o c i a t i on between the two cons t ruct s .  

Thi s s tudy demons t rated that t he t hree types of  s l ack a f f e c t  

organ i z a t i onal performance di f f e rent l y . I n  t he ana lys i s  o f  t he 

re l at i onship be twe en e f f i c i ency and three type s of  s l ack , 

ava i l ab l e  s l ack doe s  not have a s igni f i c ant e f f e c t ; re coverabl e  

s l ack ha s a negat ive e f f e c t ; and pot ent i a l  s l ac k  ha s a po s i t ive 

e f f e c t  on e f f i c i ency . On t he other hand , in t he ana lys i s  o f  the 

re l a t i onship be tween qua l i ty o f  c are and s l ack , re c ove rab l e  s l ack 
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had a s i gni f i c ant pos i t ive e f f e c t  ( at t he 0 . 1  l eve l ) ,  but t he 

e f f e c t s  o f  ava i l able s l ack and pot ent i a l  s l ack are not 

s t at i s t i ca l ly s igni f i c ant . 

Those re sul t s  can be exp l a ined in t e rms o f  the d i s t inct ive 

chara c t e r i s t i c s  of  the t hree types of s l ack . Ava i l ab l e  s l ack i s , 

by de f in i t i on ,  s l ack that i s  ava i l ab l e  within the boundary o f  an 

organ i z a t i on ,  but not c ommi t t ed to  t he current operat i on . Thus , 

i t  may not s i gni f i cant ly a f f e c t  perf ormance o f  t he current 

operat ion . Recoverab l e  s l ack , howeve r ,  is t he re sourc e s  a l ready 

dep l oyed in the current operat i on , and t hus s i gni f i cant ly a f f e c t s  

current performance . On t he other hand , potent i a l  s l ack i s  t he 

abi l i ty o f  an organ i z at i on t o  borrow funds f rom cap i t a l  marke t s , 

and s o  i t  i s  bas i c a l ly t he i nd i c ator o f  the f inanc i a l  soundne s s  

o f  t he ho sp i t a l . Thus , pot ent i a l  s l ack may not direc t ly a f f e c t  a 

ho sp i t a l ' s  current performanc e . I n  t hi s  sense , t he s igni f i c ant 

pos i t ive re l a t i onship between e f f i c i ency and pot ent ial  s l ack may 

be a t t r ibut ed to the improvement of a ho sp i t a l ' s  f inanc i a l  s t atus 

through more e f f i c i ent ope rat i on , rather t han t o  direct e f f e c t s  

o f  high pot ent i a l  s l ack i n  improving e f f i c i ency . The re fore , t he 

e f f e c t s  o f  ava i l able s l ack and pot ent i a l  s l ack on performance may 

be more indire c t  than direct , a f f e c t ing performance through the 

recoverab l e  s l ack . 

Leve l o f  S l ack and Ho spi t a l  Performance 

Thi s s tudy argued t hat exc e s s ive ly high s l ack in an 

organ i z at i on c au s e s  l ack o f  manage r i a l  cont ro l , re sul t i ng i n  sub 

opt ima l performanc e , and t hat exc e s s ive ly l ow s l ack c au s e s  l o s s  
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of opportun i t i e s  to improve organi z a t i onal  performance . B a s e d  on 

t he s e  argument s ,  the exi s t ence of an opt ima l l eve l of  s l ack wa s 

deduced and a downwardly opened parabo l i c  re l a t i onship wa s 

po s t u l a t ed between t he l eve l o f  s l ack and organi z a t ional 

perf ormance . 

The re sul t s  cast  doubt on the exi s t ence o f  an opt ima l l eve l 

of  s l ack in achi eving opt imal performance . Techn i c a l  e f f i c i ency 

shows a negat ive re l a t i onship with re c ove rabl e  s l ack both in t he 

high - s l a c k  ho sp i t a l s and in t he l ow - s l ack hosp i t a l s . 

Furthermore , i t s  second order t e rm shows a s i gni f i cant pos i t ive 

d i re c t i on ,  ind i c at ing t hat t he negat ive e f f e c t  o f  recoverab l e  

s l ack o n  e f f i c iency i s  s t ronger as  t he l eve l o f  s l ack de c re a s e s .  

Thus , t he adve rse e f f e c t  o f  s l ack on e f f i c i ency was re l a t ive ly 

high i n  the l ow - s l ack ho sp i t a l s compared t o  t he high - s l ack 

ho sp i t a l s .  The reduced adve rse e f f e c t  o f  s l ack on t e chn i c a l  

e f f i c i ency in the high - s l ack hosp i t a l s indi c at e s  t hat the 

bene f i c i al  e f f e c t  of  s l ack on e f f i c i ency argued by organi z at i onal 

theor i s t s  may exi st . The high s l ack may a l l ow the hosp i t a l s t o  

u s e  more opt ions i n  minimi z ing ine f f i c i ency ( or improving 

e f f i c i ency ) , compensat ing t he burden o f  re t a i ning the high s l ac k . 

The d i s t inct ive rol e s  o f  di f f e rent typ e s  o f  s l ack can be 

d i s cu s s e d  in conj unc t i on with l eve l o f  s l ack , by not ing t he 

re sul t s  o f  t he re l a t i onship be tween s l ack and qua l i ty o f  care . 

I n  the ana lys i s  o f  t hat re l a t i onship , ava i l ab l e  s l ack ha s a 

s i gni f i c ant , negat ive e f f e c t  on mort a l i ty rate and re c overab l e  

s l ack h a s  a negat ive , but ins igni f i cant e f f e c t , in t he high - s l ack 
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ho sp i t a l s .  The se resul t s  may indi cate t hat in t he high - s l ac k  

ho spi t a l s , whe re re coverab l e  s l ack i s  at  a saturated l eve l , 

ava i l ab l e  s l ack may have an import ant rol e  in improving qua l i ty 

o f  c a re , by providing f l exibi l i ty in t he current operat ion . I n  

the l ow - s l ack hosp i t al s , o n  t he other hand , both recoverabl e  

s l ack and pot ent ial  s l ack has a s igni f i c ant , negat ive e f f e c t  on 

mort a l i ty rat e . The se re sul t s  may indi c a t e  t hat in the l ow - s l ack 

hosp i t a l s , whe re there are l imited re source s  in the current 

ope rat i on ( l ack of  re coverab l e  s l ac k ) , t he hosp i t al s ' ab i l i ty t o  

ra i s e  c ap i t a l  to  inve s t  in current ope rat i ons may b e  a n  import ant 

f a c t or i n  achi eving high qua l i ty of c are . 

The re sul t s  for the re l a t i onship between e f f i c i ency and 

qua l i ty of care , whi ch indi c a t e  a negat ive e f f e c t  of e f f i c i ency 

on qua l i ty o f  c are , para l l e l  t he re sul t s  for t he re l a t i onship 

between s l ack and performance . I n  t he ana lys i s  of  the s l a c k - and 

perf ormance re l a t i onship , s l ack has a negat ive e f f e c t  on 

e f f i c i ency and a pos i t ive e f f e c t  on qua l i ty of care . The re f ore , 

a negat ive re l at ionship between e f f i c i ency and qua l i ty o f  c are 

re sul t s . On the other hand , the negat ive e f f e c t  o f  e f f i c i ency on 

qua l i ty of care is s igni f i c ant in t he high - s l ack ho spi t a l s , but 

it wa s not s igni f i cant in t he l ow - s l ack ho sp i t a l s .  Thi s  re sul t 

may i ndi c a t e  the reduced inf luence o f  organi z a t i onal s l ack on 

performance in t he ho sp i t a l s  with l ow s l ack . I n  other words , i t  

can b e  argued t hat the property o f  s l ack t o  have a n  adve r s e  

e f f e c t  o n  e f f i c i ency and a pos i t ive e f f e c t  o n  e f f e c t ivene s s  doe s 

not appear in t he l ow - s l ack hosp i t a l s because s l ack i s  re l a t ive ly 
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abs ent t here . Thi s re sul t sugge s t s  t hat organ i zat i onal s l ac k  i s  

an import ant s t ructural ind i c ator that should be con s i de re d  i n  

the s tudi e s  about the re l a t i onship be tween e f f i c iency and qua l i ty 

of  care in hosp i t a l s .  

Change i n  S l ack Leve l and Hospi t a l  Performance 

Thi s  study argued t hat the change s in l eve l of  s l ack wou l d  

a f f e c t  ho sp i t a l  performance di f f e rent ly a t  varying l eve l s  o f  

s l ack . The argument s for the re l at i onship between change in 

s l ack l eve l and performance focused on the management ' s  abi l i ty 

to  manipu l a t e  the l eve l o f  s l ack . The high - s l ack hosp i t a l s are 

bu f f e red f rom envi ronment a l  pre s sure and t he l ow - s l ack hosp i t a l s 

are vul ne rab l e  to envi ronment a l  pre s sure . B e c ause of  thi s ro l e  

of  s l ack in the re l a t i onship between a n  organi z a t ion and i t s  

envi ronment , change s i n  s l ack l eve l we re pred i c t e d  to  have 

di f f e rent imp l i cat ions for each group of ho sp i t a l s .  

The re sul t s  show a negat ive re l a t i onship be tween change s i n  

s l ack and change s in e f f i c i ency , and a pos i t ive re l at i onship 

between change s in s l ack and change s in qua l i ty o f  care , 

regardl e s s  o f  the l eve l s  o f  s l ack . The re are some indi cat i ons 

t hat support the pos i t ed hypothe s e s , but they are not 

s t a t i s t i c a l ly s igni f i cant . The cause of t he ins igni f i c ant 

re sul t s  here seems t o  be me t hodo l og i c a l  rather than theore t i c a l . 

The c l a s s i f i c a t i on o f  high - s l ack and l ow - s l ack hosp i t a l s wa s 

based on t he me an o f  t o t a l  s l ack . The pos i t ed re l a t i onships 

mi ght hol d  if  t he l eve l o f  s l ack we re more vari ant . 
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Heal t h  Pol i cy and Hospi t a l  Management Impl i c at ions 

In t hi s  study gove rnment regulat i on p l ayed a de c i s ive ro l e  

i n  det e rmining s l ack l eve l . That may be t he re sult of more 

s i gni f i c ant change s having oc curred in t he regulat ion ind i c a t o r  

than i n  compe t i t ion indi cators , during t he s tudy period . 

Howeve r ,  given the nature o f  regu l a t i on us ing f inanc i a l  

incent ive s , regulat ion may have more d i re c t  inf luence o n  t he 

l eve l o f  s l ack . As t he resul t s  ind i c at e , l eve l o f  s l ack i s  

negat ive ly a f fected by regul at i on . Re cove rab l e  s l ack , whi c h  

repre s ent s the re source l eve l in current operat ions , was 

e spe c i al ly a f f e c t ed by regul a t i on . There fore , cons ider ing t he 

s igni f i c ant pos i t ive e f f e c t  o f  organi z a t i onal s l ack on qua l i ty o f  

care , t he f indings demon s t rate t he l eg i t imacy o f  t he conce rns 

about qua l i ty care unde r t he PPS . 

The argument of  a pos i t ive re l a t i onship between e f f i c i ency 

and qua l i ty of  care doe s  not ho l d  in t h i s  s tudy ; rather , 

e f f i c i ency i s  negat ive ly re l a t e d  t o  qua l i ty o f  care ( po s i t ive ly 

re l a t e d  t o  mort a l i ty rat e ) . The negat ive re l a t i onship i s  a l s o  

demon s t rated indire c t ly in t he analys i s  o f  t he re l at ionship 

be tween s l ack and organi z at i onal perf ormanc e  in thi s s tudy . The 

s t udy spe cul a t e s  that t he argument for a pos i t ive re l a t i onship 

may ho l d  in regional , short - t e rm s i tuat i ons . Howeve r ,  

cons idering the property o f  s l ack a s  a me asure o f  re s ource l eve l  

i n  the organ i z at i on a s  a who l e , t oget he r  with i t s  inf luence on 

qua l i ty of c a re , t he f indings prompt the conc lus i on t hat 

organ i z at i onal pol i c i e s  oriented t oward e f f i c i ency wi l l , ove r t he 
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l ong run , de t riment al ly a f f e c t  qual ity o f  c are . 

Thi s  s tudy demon s t rat e s  di f f ering e f f e c t s  of  various typ e s  

o f  s l ack on perf ormance . Admin i s t rators shou l d  cons i de r  t he 

property o f  each type o f  s l ack and de t e rmine t he approp r i a t e  

compo s i t ion o f  the i r  organi z at i on ' s  s l ack a c cording to  t he i r  

current performance indi cators . For examp l e , t he ana lys i s  o f  t he 

re l a t i onship between s l ack and performance shows that , in 

ho sp i t a l s  at t he saturated point o f  re coverab l e  s l ack , ava i l ab l e  

s l ac k  i s  s i gni f i cant ly as s o c i a t e d  w i t h  qua l i ty o f  care , but t he 

adve rse e f f e c t  of  ava i l ab l e  s l ack on e f f i c i ency i s  not 

s i gn i f i c ant . There f ore , incre a s e  in the proport ion of  ava i l ab l e  

s l ack in t he i r  s l ack compos i t i on may a f f e c t  qua l i ty o f  care 

pos i t ive ly wi thout adve rsely a f f e c t i ng e f f i c i ency in t he 

ho sp i t a l s  with high re coverab l e  s l ack . 

I n  t he re l at ionship between performance and s l ack , thi s 

s tudy conc luded that organi z at i ona l s l ack has a negat ive e f f e c t  

o n  e f f i c i ency and a po s i t ive e f f e c t  o n  qua l i ty o f  care , and t hat 

t he re l a t i onship i s  approxima t e ly l inear . Thi s s tudy al so 

demon s t ra t e s  a negat ive re l a t i onship between e f f i c i ency and 

qua l i ty of c are . The s e  f indings re inforce t he j udgement t ha t  

he a l t h  c are pol i cy and hosp i t a l s  management s hou l d  not be b a s e d  

s o l e l y  o n  economic purpo s e . Privat e , prof i t - ori ent ed 

organi z a t i ons may pursue the i r  goal by maximi z ing e f f i c i ency a s  

f a r  a s  i t  maximi z e s  t he i r  pro f i t . Howeve r ,  not - for - pro f i t  

organ i z at i ons , such a s  mos t  hosp i t a l s  and other pub l i c  s e rv i c e  

organ i z at ions , have t o  cons ider t he qua l i ty o f  t he i r  s e rvi c e , 
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s ince t he supply and demand l aw o f  e conomi c s  doe s  not che c k  and 

bal ance t he qual i ty of s e rvice in such organi z a t ions . On t he 

other hand , t he s e  organi z a t i ons cannot di s regard the l imi t a t i ons 

on t he i r  resource s .  E spe c i al ly in hea l t h  care s e rvice 

organ i z a t i ons unde r t he current envi ronment a l  pre s sure s , t he 

unl imi t e d  inve stment o f  re s ource s  for the s ake of  improving 

qua l i ty o f  care may be unaccept abl e a s  we l l  a s  infeas ibl e . I n  

t h i s  regard , t he f indings here sugge s t  t hat in management o f  

ho sp i t a l s  and i n  pol i cy de c i s i on mak ing , t he opt imal l eve l o f  

s l ac k  s hou l d  b e  searched at t he point s o f  i nt e r s e c t ion o f  t he two 

curve s : s l ack and e f f i c i ency curve and s l ack and qua l i ty - o f - c are 

curve . The s l ack l eve l at  t he point o f  int e r s e c t i on o f  t he two 

curve s wou l d  be a use ful barome t e r  in making de c i s i ons in he a l t h  

care pol i cy and ho sp i t a l  management . 

L imi t a t i ons and Future R e s earch 

In l ooking at t he re sul t s  of t h i s  re s earch , que s t i ons are 

evident for whi ch c l ear emp i r i c a l  evi dence cou l d  not be prov i de d  

b e c a u s e  o f  t he l imi tat i ons o f  t he s tudy . The l imi tat i ons o f  t he 

s tudy i nc l ude t he fol l owing . 

F i r s t , in thi s s tudy t he t heore t i c a l  mode l wa s bui l t  

a s s uming direct e f f e c t s  o f  ava i l ab l e  s l ack and pot ent i a l  s l ack on 

organ i z at i onal perf ormance . However ,  as s hown in t he analys i s , 

re cove rab l e  s l a c k  i s  t he dominant indi cator in t he re l a t i onship 

between s l ack and perf ormanc e ,  ind i c a t ing t he impact o f  re s ourc e s  
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actua l ly dep l oyed in current ope rat i ons . Ava i l ab l e  s l ac k  and 

potent i a l  s l ack , by de f in i t i on , are not t he re s ourc e s  dep l oyed i n  

t he current operat ions . Hence , ava i l ab l e  s l ack and potent i a l  

s l ack may b e  a f f e c t ing organi z at i onal performance ind i re c t ly 

t hrough re coverable s l ack . Thus , deve l op i ng an a l t ernat ive 

theore t i c al  mode l with an ana lyt i c  de s ign t hat wi l l  ident i fy 

dire c t  and indi rec t  e f f e c t s  on perf ormanc e  o f  ava i l ab l e  s l ack and 

potent i a l  s l ack via re coverab l e  s l ack may be more product ive for 

studyi ng the re l a t i onship between s l ack and performanc e . 

S e c ond , a study de s ign t hat encompas s e s  a two - year period 

may not be l ong enough , cons i dering the s tudy vari abl e s  that were 

re l a t ive ly s t abl e ove r t hat pe riod . The sma l l  change s in t he 

s tudy vari abl e s  we re one o f  t he ma in reasons for the l ack o f  

s igni f i c ance in the l ogi s t i c  regre s s i on ana lys i s . 

Thi rd , t he c l as s i f i cat i on o f  high - s l ack and l ow - s l ack 

ho sp i t a l s  is rather arb i t rary . E spe c i al ly in t he l ogi s t i c  

regre s s i on ana lys i s , t he mean wa s t he bas i s  for c l a s s i fying t he 

hosp i t a l s .  The mean was used a s  t he base to  re t a i n  enough 

obs e rva t i ons in each group to obt a i n  conve r s i on of a solut i on i n  

t he maximum l ike l ihood mode l o f  l ogi s t i c  regre s s ion analys i s , 

rathe r  t han based on t he t heore t i c a l  argument s .  

Fourth , organi z at i ona l s l ack was mea sured by hospi t a l s ' 

f inanc i a l  dat a  report ed t o  t he HCFA . The f inanc i a l  dat a  have 

been report e d  to t he HCFA by hosp i t a l s for re imburs ement 

purpo s e s , and have not been audi t e d , and t here fore t he 

credib i l i t y  o f  t he dat a  i s  l im i t e d . Al s o , individual de c i s i on 

1 6 1  



www.manaraa.com

make rs in an organi z at ion c an perce ive t he organi z at ion ' s  s l ack 

l eve l di f f e rent ly . S t ra t egi c and ope rat i onal de c i s ions may be 

ba s e d  on a percept ion rather t han on t he obj e c t ive l eve l of 

s l ack . Thus , d i re c t  mea sure s o f  percept i ons o f  the l eve l o f  

s l ack , by que s t i onna i re s  di re c t ed t o  ho sp i t a l  de c i s ion make r s , 

may be pre f e rabl e  to  t he obj e c t ive me asure s used in t h i s  s tudy . 

Final ly , the s l ack measures in thi s s tudy become an i ndex o f  

s l ack l eve l in the proc e s s  o f  aggregat ing t he s l ack indi cators t o  

e s t ima t e  total  s l ack , rather t han be ing actual , int e rpre t ab l e  

me asure s . Future re s e arch shou l d  mea sure t he l eve l o f  s l ac k  i n  

more i nt e rpre t able ways , so t hat the re sul t s  c an sugge s t  a 

ho sp i t a l ' s  appropriate l eve l o f  s l ack in a prac t i c a l  way . 

I n  future re searc h , the t a s k  should focus on ove rcoming t he 

l imi t a t i ons d i s cussed above in orde r t o  obt a i n  a c l earer 

port rayal o f  the property o f  organ i z a t i onal s l ack . Bui l ding on 

furthe r  unde r s t anding o f  t he prope rty o f  s l a·ck , future re s e arch 

shou l d  provide more prac t i c al  re sul t s  t hat woul d  be dire c t ly 

app l i c ab l e  in he a l t h  care pol i cy making and hosp i t a l  management . 
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