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Introduction Model Framework
While the occurrence of biological threats have continued to
decrease over time, the number of people affected, deaths ooa Joos Toos ooz oot loao Jozo LYt 7%
and injured have increased. With pandemic outbreaks such as v | 300

AH1IN1, MERS-CoV and SARS affecting lives on a global stage,
medical facilities should be equipped with plans for
addressing increased demand for their services.
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Medical facilities follow an organizational structure where 220
they are divided into departments, with individual functions
that provide services both to internal clients (transactions R
between departments) and external clients (patients) 020 [1.00 ] 140 10.20 400
Percentage of
Research Question fnal serviee
Under a crisis situation, 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?
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Model Specification D1 4 Yo > y. | o066
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This study implements a fuzzy linear programming

. | > - . > Yy, |246
model following the input-output framework to 40" -..-..

identify the optimal allocation of workforce in a

medical facility during a crisis scenario. The model
> y, |1.87
develop is defined as: 0.33
max/l Where A = index of satisfaction 4 > y. |5.91
[ =identity matrix ' ' ' '
S.L. A =technical coefficients matrix 066 > y. | 197
I A= X = total services vector
(1= A)x 78 ' TN TH T i

I/\

1.30
y = external demand vector
f f =fraction of labor available a6 m 01
X, = initial service available ' '
Vi — yl y; = external demand for services
> A 2.55 |0.59 10.15 |0.43 0.31 |0.89 Jo.

2> Vg 20.08

I * Yo | 116.64
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ylo yi provided by department i
L _ . 0.67 10.19 |O. . . . . .
y.~ = lower limit of the fuzzy ramp m==s D10 —r Yo | 2.85
of external demand for services 1 157,
provided by department i Figure 1. Baseline and crisis scenario use of time in terms of number of persons within the ACH

y;o = initial level of external demand

Departments Initial reduction in | Reduction in available workforce

for services provided by department i available workforce after optimization
(1-f)
Case Study D1 |High-Level Management 10% 17.90%
This study adapts the organizational input-output table 22 |Middle-level Management 10% 17.90%
D3 |General Administration 10% 17.90%

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

Support Administration 10% 17.90%
-inance Administration 10% 17.90%
D6  |Human Services 10% 17.90%
10% 17.90%

nformation Services

from reduced labor availability due to a pandemicP8 |Medical Staft 12% 10.74%
: : D9 |Nursing Staff 12% 10.74%

outbreak is considered. ,
D10 |Ancillary Staff 10% 28.64%

A-value =0.2840

Conclusions
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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 patient care to reduce
their exposure. This can result to a more efficient
operation during crisis conditions as interactions
between number of persons is reduced.
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