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Purpose: This study presents a case analysis on facility layout in a specific hospital, addressing a gap
in the literature where limited research has investigated the application of metaheuristic algorithms to
real-world hospital facility layout challenges. By utilizing these methods, not only was the relocation
cost of patients and staff effectively optimized, but the impacts of this optimization were also assessed
within an actual hospital environment. The study demonstrates how these selected algorithms can
significantly reduce costs and enhance operational efficiency, while also uniquely examining their
tangible outcomes in a real-world hospital context. Unlike similar studies, this work directly focuses
on the concrete results of algorithm implementation and provides a thorough comparison of costs
before and after their application. These practical insights represent a notable advancement in the real-
world application of such algorithms and offer actionable solutions for hospital managers.

Design/methodology/approach: Improving hospital efficiency largely relies on minimizing the
movement of patients and healthcare staff within and between departments, as well as to and from the
hospital entrance. To achieve this, the study formulates an objective function that minimizes the
distance between highly interactive departments. Given that facility layout problems are classified as
NP-hard, metaheuristic algorithms are frequently employed to find effective solutions. In this
research, two metaheuristic algorithms—Genetic Algorithm (GA) and Simulated Annealing (SA)—
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were utilized to determine the optimal layout for the departments of Khatam-al-Anbia Hospital in
Iranshahr.

Findings: The solutions derived from the Genetic Algorithm and Simulated Annealing demonstrated
a notable enhancement compared to the hospital’s current layout. The results clearly indicate, from a
theoretical standpoint, that the existing departmental arrangement is highly inefficient when
juxtaposed with the optimized layouts produced by these two algorithms. Consequently, utilizing
these metaheuristic algorithms for facility layout facilitates the identification of cost-effective
configurations, providing significant practical value for real-world hospital applications.

Research limitations/implications: This study encountered two primary limitations. First, accurate
data regarding the number of patients' companions, accompanying healthcare personnel, and their
movement patterns within and between departments were unavailable. Consequently, this information
was omitted from the analysis. The second limitation pertained to the non-uniform area sizes of
hospital departments in the facility layout problem of Khatam-al-Anbia Hospital in Iranshahr. This
simplification may pose practical challenges for implementing the proposed layout. To mitigate this
issue, departments with significantly larger or smaller areas compared to others were excluded from
the model, and their locations were treated as fixed, based on their current positions in the hospital
layout.

Practical implications: Based on the findings of this study, it is advisable that scientific methods—
such as those outlined in this research—be utilized in the initial planning and layout of hospital
departments. This approach can significantly improve the operational efficiency of healthcare
facilities, resulting in substantial enhancements in resource allocation, workflow efficiency, and
service delivery quality.

Social implications: Enhancing hospital department layouts through scientific and data-driven
methods can lead to more efficient healthcare delivery, decreased patient and staff fatigue, and
reduced waiting or transfer times. These enhancements can improve the overall patient experience and
quality of care, especially in resource-constrained or underserved areas. Ultimately, such
optimizations support broader public health objectives by fostering more effective and equitable
healthcare services.

Originality/value: The findings of this study illustrate how applied metaheuristic algorithms can
effectively lower costs and boost operational efficiency in real-world contexts. These practical aspects
underscore a significant innovation in the real-world application of such algorithms, providing
actionable insights for hospital managers and other organizations aiming to enhance facility layout
through data-driven decision-making.

Keywords: Optimization, Hospital facility layout, Genetic algorithm, Simulated Annealing algorithm,
Hospital efficiency
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Table 2- The average number of patients coming to the polyclinics
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Table 3- The size and the distance to hospital entrance of the areas to be placed
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Fig. 1- A solution instance
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Table 4- The patient consultations between the polyclinics
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Table 5- The distance between the areas
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Table 6- Parameter setting of population
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Table 7- Parameter setting of crossover
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Table 8- Parameter setting of mutation
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Table 9- Best parameters for the G
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Table 10- Parameter Setting of temperature (a = +/44)
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Table 11- Parameter Setting of temperature (a = +/4Y)
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Table 12- Comparison of GA and SA

;v:-’.).sgj'

Sl Kk

K55

2

L5 Soleand

VY¥a0A

VYAQYO

S o Jae SA SIS e (Ol e 4 Odews sbimes 5 Oloy Bl oa GA v, Sl 1l
S oty S35 0 S S eslital b sdal s 4 bl b Ol

0 VO A 4 \ q \Vd ) ¥ V'Y 'Y \¥ \ Y \y Vo
4 V¥ 0 ¥ \# \0 q A Y \y \ AR 'Y \ 'Y K

o 93 o=l YL el Jdsa 55 ) aS) Lled Soslrms 53 LI 53 a2 ST Y Gla sy e

o Ol Jﬁbdﬁwjlﬁm: Sl &S el YTV aliee Ol ¢ b le;)b sls sl (e
33 %;p%ﬂ&ju@&)ﬂ\)&ﬁj (..:i)jﬁﬂ &‘;M)‘Jja.;W.JJ‘D&)}Q‘}JJ‘QMTM}
Lol ot L5l sl slas S IS 55 5o NFE" 51 | shte sl ol 02l3 OLES ¥ 5 ¥ (sls IS5

S OIl Kok o 5 o o & ST oS 3l ol S S it o 5 IS 3 ) Al

%10°

Best cost

3000 4000 5000 6000

NFE
L g5l &Jﬂ‘ u-g‘,i«h e =Y S

Fig. 3- SA convergence curve
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