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Objective
To analyze optimal disease screening in strategic multiunit
settings and determine how the level of unit autonomy may
effect screening decisions.

Introduction
Disease screening facilitates the reduction of disease prevalence
in two ways: (1) by preventing transmission and (2) allowing for
treatment of infected individuals. Hospitals choosing an optimal
screening level must weigh the benefits of decreased prevalence
against the costs of screening and subsequent treatment. If
screening decisions are made by multiple decision units (DU;
e.g., hospital wards), then they must consider the disease
prevalence among admissions to their unit. Thus, the screening
decisions made by one DU directly affect the disease prevalence
of the other units when patients are shared.

Because of this interdependent relationship, one DU may have
an incentive to ‘‘free-ride’’ off the screening decisions of others as
the disease prevalence declines. On the other hand, DUs may find
it futile to invest in screening if they admit a large number of
infected patients from neighbors who fail to screen properly. This
problem is important in determining the optimal level of unit
autonomy, since increasing a unit’s level of autonomy in screen-
ing effectively increases the total number of DUs.

Methods
We develop a theoretical model that incorporates the two
channels through which screening may reduce prevalence. The
model is based on a hospital composed of N treatment units
(e.g., ICU and ER) divided into n DUs, that transfer patients
between one another and an outside population. Disease
prevalence in each DU is determined by an SIS model based
on the multi-institutional framework of Smith, et al. (1,2). A
DU’s prevalence is a function of its own screening level (s) and
that of their neighbors (š).

We develop a cost structure similar to Armbruster and
Brandeau that incorporates the various costs to screen for and
treat a disease. (3) Given these costs, a single DU chooses the
screening level that minimizes its net present value of discounted
future costs. We solve for the symmetric, pure-strategy Nash equilibrium.

Results
As the rate of recovery following treatment (t) increases relative
to screening and treatment costs, the DU’s best response
curve transitions from an inverted-U pattern to one that is
monotonically decreasing (Fig. 1). Additionally, the equilibrium
screening value is monotonically decreasing in the number of
DUs (Fig. 2). Here the best response curves intersect the line of
equal screening values.

Conclusions
When treatment is less effective, free-riding is less severe and a
DU’s optimal screening may actually increase with its opponents
level. However, as treatment becomes more effective, optimal

screening levels are strictly decreasing in the other DU’s alloca-
tion: free-riding takes full effect. As the number of DUs increases,
so does the opportunity to free-ride. This means optimal screen-
ing will decrease and disease prevalence will increase as the
number of DUs increases. Therefore, in a purely symmetric
environment increasing unit autonomy may adversely affect
disease prevalence: authority for screening should be centralized.
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Fig. 1. Best Responce Function.

Fig. 2. Equilibrium Values.

�ISDS 2011 Conference Abstracts

Emerging Health Threats Journal 2011. # 2011 A. Miller et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution-
Noncommercial 3.0 Unported License (http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

102

Citation: Emerging Health Threats Journal 2011, 4: 11021 - DOI: 10.3402/ehtj.v4i0.11021


	1-25
	ehtj11702
	ehtj_toc
	ehtj11186
	ehtj11114
	ehtj11014
	ehtj11019
	ehtj11137
	ehtj11041
	ehtj11140
	ehtj11196
	ehtj11122
	ehtj11135
	ehtj11054
	ehtj11155
	ehtj11158
	ehtj11183
	ehtj11190
	ehtj11116
	ehtj11037
	ehtj11046
	ehtj11115
	ehtj11120
	ehtj11024
	ehtj11060
	ehtj11110

	26-50
	ehtj11034
	ehtj11198
	ehtj11174
	ehtj11048
	ehtj11154
	ehtj11181
	ehtj11150
	ehtj11070
	ehtj11175
	ehtj11012
	ehtj11025
	ehtj11032
	ehtj11104
	ehtj11098
	ehtj11149
	ehtj11131
	ehtj11189
	ehtj11197
	ehtj11112
	ehtj11187
	ehtj10943
	ehtj11111
	ehtj11145
	ehtj11076
	ehtj11118

	51-75
	ehtj11146
	ehtj11077
	ehtj10946
	ehtj11011
	ehtj11079
	ehtj11127
	ehtj11081
	ehtj11015
	ehtj11192
	ehtj11184
	ehtj11143
	ehtj11125
	ehtj11123
	ehtj11129
	ehtj11107
	ehtj11590
	ehtj11194
	ehtj11099
	ehtj11096
	ehtj11033
	ehtj11056
	ehtj11167
	ehtj11148
	ehtj11102
	ehtj11029

	76-100
	ehtj11047
	ehtj11072
	ehtj11027
	ehtj11170
	ehtj11053
	ehtj11062
	ehtj11073
	ehtj11185
	ehtj11182
	ehtj11180
	ehtj11178
	ehtj11063
	ehtj11023
	ehtj11013
	ehtj11044
	ehtj11066
	ehtj10944
	ehtj11065
	ehtj11128
	ehtj11169
	ehtj11193
	ehtj11021
	ehtj11134
	ehtj11071
	EHTJ11124

	101-125
	ehtj11074
	ehtj11061
	ehtj11064
	ehtj11018
	ehtj11069
	ehtj11113
	ehtj11151
	ehtj11195
	ehtj11142
	ehtj11144
	ehtj11171
	ehtj11058
	ehtj11049
	ehtj11035
	ehtj11036
	ehtj11028
	ehtj11136
	ehtj10945
	ehtj11163
	ehtj11097
	ehtj11156
	ehtj11119
	ehtj11050
	ehtj11052
	ehtj11422

	126-150
	ehtj11095
	ehtj11138
	ehtj11108
	ehtj11031
	EHTJ11126
	ehtj11078
	ehtj11152
	ehtj11026
	ehtj10942
	ehtj11017
	ehtj11141
	ehtj11100
	ehtj11179
	ehtj11121
	ehtj11176
	ehtj11080
	ehtj11020
	ehtj11173
	ehtj11022
	ehtj11093
	ehtj11057
	ehtj11042
	ehtj11094
	ehtj11101
	ehtj11038

	151-162
	ehtj11040
	ehtj11045
	ehtj11147
	ehtj11092
	ehtj11016
	ehtj11109
	ehtj11051
	ehtj11103
	ehtj11117
	ehtj11043
	ehtj11059
	ehtj11161




