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Departments	   Ini7al	  reduc7on	  in	  
available	  workforce	  

(1-‐f)	  	  

Reduc7on	  in	  available	  workforce	  
aWer	  op7miza7on	  

D1	   High-‐Level	  Management	   10%	   17.90%	  
D2	   Middle-‐level	  Management	   10%	   17.90%	  
D3	   General	  Administra>on	   10%	   17.90%	  
D4	   Support	  Administra>on	   10%	   17.90%	  
D5	   Finance	  Administra>on	   10%	   17.90%	  
D6	   Human	  Services	   10%	   17.90%	  
D7	   Informa>on	  Services	   10%	   17.90%	  
D8	   Medical	  Staff	   12%	   10.74%	  
D9	   Nursing	  Staff	   12%	   10.74%	  
D10	   Ancillary	  Staff	   10%	   28.64%	  

λ-‐value	  	  =	  0.2840	  
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Introduc>on	  
While	  the	  occurrence	  of	  biological	  threats	  have	  con>nued	  to	  
decrease	   over	   >me,	   the	   number	   of	   people	   affected,	   deaths	  
and	  injured	  have	  increased.	  With	  pandemic	  outbreaks	  such	  as	  
AH1N1,	  MERS-‐CoV	  and	  SARS	  affec>ng	  lives	  on	  a	  global	  stage,	  
medical	   facili>es	   should	   be	   equipped	   with	   plans	   for	  
addressing	  increased	  demand	  for	  their	  services.	  
	  
	  
	  
	  
	  
	  
	  
	  
Medical	   facili>es	   follow	   an	   organiza>onal	   structure	   where	  
they	  are	  divided	   into	  departments,	  with	   individual	   func>ons	  
that	   provide	   services	   both	   to	   internal	   clients	   (transac>ons	  
between	  departments)	  and	  external	  clients	  (pa>ents)	  

Research	  Ques>on	  
Under	  a	  crisis	  situa>on,	  how	  should	  a	  hospital	  allocate	  
its	  workforce	  to	  to	  minimize	  the	  adverse	  effect	  of	  drop	  
in	   staff	   levels	   to	   the	   level	   of	   service	   delivered	   to	  
external	  customers?	  

Model	  Framework	  

Model	  Specifica>on	  
This	   study	   implements	  a	   fuzzy	   linear	  programming	  
model	   following	   the	   input-‐output	   framework	   to	  
iden>fy	   the	   op>mal	   alloca>on	   of	   workforce	   in	   a	  
medical	   facility	  during	  a	  crisis	   scenario.	  The	  model	  
develop	  is	  defined	  as:	  
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Where	   	  λ	  	  	  =	  index	  of	  sa>sfac>on	  
	   	  I	  	  	  	  =	  iden>ty	  matrix	  

	  A	  	  	  =	  technical	  coefficients	  matrix	  
	  x	  	  	  =	  total	  services	  vector	  
	  y	  	  	  =	  external	  demand	  vector	  
	  f	  	  	  	  =	  frac>on	  of	  labor	  available	  
	  x0	  	  =	  ini>al	  service	  available	  
	  yi	  	  	  	  =	  external	  demand	  for	  services	  
	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  provided	  by	  department	  i	  
	  yiL	  =	  lower	  limit	  of	  the	  fuzzy	  ramp	  
	  	  	  	  	  	  	  	  	  	  of	  external	  demand	  for	  services	  
	  	  	  	  	  	  	  	  	  provided	  by	  department	  i	  
	  yi0	  =	  ini>al	  level	  of	  external	  demand	  	  
	  	  	  	  	  	  	  	  	  for	  services	  provided	  by	  department	  i	  	  
	  	  

	  Case	  Study	  
This	  study	  adapts	  the	  organiza>onal	  input-‐output	  table	  
of	   an	   acute	   care	   hospital	   (ACH)	   in	   Correa	   and	   Parker	  
(2005).	  The	  ACH	  is	  divided	  into	  10	  departments	  ranging	  
from	  management,	  support,	  finance,	  medical,	  ancillary	  
and	   other	   services.	   A	   case	   wherein	   the	   ACH	   suffers	  
from	   reduced	   labor	   availability	   due	   to	   a	   pandemic	  
outbreak	  is	  considered.	  

Figure	  1.	  Baseline	  and	  crisis	  scenario	  use	  of	  >me	  in	  terms	  of	  number	  of	  persons	  within	  the	  ACH	  

Conclusions	  
In	   a	   case	   wherein	   a	   medical	   facility	   suffers	   from	   an	  
adverse	   drop	   in	   staff	   level,	   management	   can	   opt	   to	  
require	  less	  people	  to	  come	  in	  for	  departments	  that	  are	  
not	  directly	  involved	  in	  providing	  pa>ent	  care	  to	  reduce	  
their	   exposure.	   This	   can	   result	   to	   a	   more	   efficient	  
opera>on	   during	   crisis	   condi>ons	   as	   interac>ons	  
between	  number	  of	  persons	  is	  reduced.	  
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