IOSR Journal of Mathematics (IOSR-JM)
e-1SSN: 2278-5728, p-ISSN: 2319-765X. Volume 13, Issue 3 Ver. IV (May - June 2017), PP 29-34
www.iosrjournals.org

Role of Operations Research in Public Healthcare System

Mobin Ahmad

Department of Mathematics, Faculty of Science, Jazan University, Jazan 45192, Saudi Arabia

Abstract: A study of operations research (OR) applications to issues of health care systems are made in this
article. Operations Research (OR) is picking up importance in public health mediations and projects
progressively both broadly and globally. The concentration of these research techniques is to always manage
the program execution to achieve best results it adjusts information sources and procedures required in the
program cycle and endeavor to create ideal picks up in accomplishing targets and objectives. Using the
incomprehensible scope of subjective and quantitative apparatuses, this research has created critical results
worth applying and testing in the genuine field. It additionally recognizes issues; regularly program supervisors
incorporate in operations of public health goods and test the practical answers for them. This paper highlights
the pertinence, topics, and methodological methodologies in setting to OR in public health. Various research
and preparing openings presently exist locally and all around, to complete OR for bringing out auspicious
upgrades. It shows the conceivable outcomes which exist for enhancing the operational, strategic and vital basic
leadership of healthcare systems using operations research approaches. This paper aims to raise the attention
to healthcare managers as to sensible OR applications.

Keywords: operations research, health care systems, importance, public health, programmes, implementation,
achieve, improvements.

I.  Introduction

Operations research can manage far reaching issues in public health—health system, sickness
avoidance, and control alongside group issues. The issues of poor scope of mediations, quality denied
frameworks, not achieving powerless populace with administrations, trouble in scaling are explained by creative
instruments through OR. In a run of the mill rationale model of the health programme cycle containing inputs
(important essential assets for administrations specialized and budgetary), forms (program exercises, for
example, preparing, coordination’s, etc.),outputs (comes about at the program level administrations, benefit
use),outcome (comes about at the level of target populace conduct, practices) and effect (extreme impact of
venture in long haul); OR typically tries to balance information sources and procedures in projects and intends
to quantify the coveted changes in yields, results and effect. It is this goal that recognizes it from different sorts
of research. Two part harmony the expansive incorporation of administration elements that are manageable for
research and basic leadership, different names have been instituted to depict this examination in particular
operations, operational, execution, activity, health systems, health service, health practices, and choice linked
research.

Operations research is a term that can be utilized with scientific and factual strategies and a computer
system, which describes the introduction, interdisciplinary theory, which expects to evaluate the applicable parts
of the circumstance in the demonstrating and control of the model way to deal with create choices,
arrangements, and approaches. The systematic methodology of OR focuses on the issues created clashing goals,
methodologies and alternatives. OR is, eventually, the logical strategy, which is connected to complex
undertakings to evaluate the general effect of various arrangement choices to consider activities, giving a
superior premise to settling on business choices. The OR approach to solve the issue contains the accompanying
six sequential steps:

i. Formulate the problem,

ii. Construct a mathematical model,

iii. Derive the solution from the model,

iv. Test the model

v. Establish control over the solution, and

vi. Implement the final results, (Figurel) shows this schematically (Figure 1).
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Figure 1: Sequential steps of OR approach

Healthcare has wind up noticeably one of India's largest sectors both as far as income and work.
HealthCare comprises hospitals, medical devices, clinical trials, outsourcing, telemedicine, medical tourism,
health insurance and restorative hardware. The Indian healthcare sector is developing at an energetic pace
because of its reinforcing scope, benefits and expanding consumption by open too private players. Indian
healthcare delivery framework is ordered into two noteworthy components public and private. The Government,
i.e. public healthcare system comprises restricted optional and tertiary care foundations in key urban
communities and concentrates on giving fundamental healthcare facilities in the frame of primary healthcare
centers (PHCs) in rural areas. The private part gives lion's share of auxiliary, tertiary and quaternary care
organizations with a noteworthy focus in metros, level I and level Il urban areas. India's upper hand lies in its
substantial pool of very much prepared medicinal experts. India is additionally fetched aggressive contrasted
with its companions in Asia and Western nations. The cost of surgery in India is around one-tenth of that in the
US or Western Europe. The examination of a couple of Indian real states with most astounding human services
cost is given in (Figure 2).
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Figure 2: States with highest healthcare cost in India

Another imperative trademark of OR is that it gives setting particular answers. On the off chance that
one mediation with a few variables, work in one land setting, does likewise intercession will work in another
area? What basic methodologies will be required for effective usage of the mediation in various zones and what
will the reasons be for accomplished victories and disappointments, OR attempts to answer these public health
predicaments. Additionally, people group logical elements meaning to improve the agreeableness of
administrations, expanding mindfulness about infection and its control measures, decreasing shame toward
maladies are regularly focuses of OR studies. There are two main approaches for doing OR studies in public
health. Many recognized OR scientists in public health firmly have confidence in secondary data investigation
as review record surveys, using information that is as of now produced in the projects. Such information in the
field regularly are not used to its most extreme potential and much issue distinguishing proof and crevices can
be discovered by checking on the software engineer port shoe a sets. This likewise a prompt saying that program
supervisors are imperative partners in leading OR and their inclusion is basic to guide steps in OR. Regularly
significant proposals in public health methodologies have been created through this approach. The worldwide
public health choice incorporating into India to change over from three sputum spread examination to two
spread in diagnosing aspiratory tuberculosis originated from research facility enroll records checked on
reflectively searching for extra picks up by performing third spread over second in these patients. The benefit of
secondary review dependably stays in getting data effortlessly in minimum conceivable time as reports are
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routinely created in public health programmes. These reviews likewise posture least moral difficulties for their
approval. Healthcare OR is not another field; numerous healthcare researchers and organizers utilize ideas and
philosophies which, in the business world, are regularly connected with the act of operations research. These
ideas and techniques frequently manage issues in the territories of: Healthcare operations change; Inventory and
Supply chain administration; Facility area and format; Prevention, recognition and treatment of illnesses;
Resource allotment; Clinical conclusion and basic leadership; and Treatment outline and arranging. With
regards to matter and the stream of patients and healthcare logistics administration operations offer an extensive
variety of utilizations for the investigation of operations research techniques. We survey beneath the
applications region of OR in public healthcare.

Il. Review Of Literature

OR is a particular instrument prompting most noteworthy advantage to health system end clients at
least cost. Its value has been all around perceived both internationally and broadly. Time has come to outfit the
capability of this exploration with a specific end goal to understand the public health targets and objectives.
Purposeful endeavors are required from different accomplices and partners to cultivate and stir OR projects in
public health. Groups of academicians, strategy creators, program directors, disease transmission experts,
biostatisticians, group health specialists, and health economist’s ought to hold hands to execute quality OR to
answer public health system pertinent issues and illuminate them opportune. Deciphering the results of the
exploration into practice will prompt a superior health system as far as four an' openness, reasonableness,
accessibility and worthiness spanning the overarching variations and disparities.

Going for enhancing the productivity and unwavering quality of emergency vehicle benefit, a few area
models for rescue vehicle stations have been proposed in the OR literature. Understood ways to deal with this
issue are scope model and middle model. Scope display searches for the area to augment the (deterministic or
probabilistic) secured request of emergency vehicle calls. Subsequently this model can be considered
dependability situated model. Then again in middle model the goal is to limit the aggregate voyaging separation
of the ambulances from the station to the scene of call. This model gives more weight to the productivity of
emergency vehicle operation [1]. Morohosi [1] tended to the correlation of those advancement models through
genuine patient call information from Tokyo metropolitan territory to demonstrate the qualities of each model
and research a probability of change in emergency vehicle benefit. Problem of patients flood in wards is tended
to by T Hanne [2] the request of hospital’s inpatient beds by medical specialties changes as indicated by
patients' volume after some time. Without any acclimations to the assignment of beds, the developing befuddle
will bring about pointless patients' flood. This will prompt poor patient care, travel health workers repetitive and
the holding up bed. Consequently, hospitals need to occasionally audit their bed portion by specialties. The bed
reallocation exercise is ordinarily a zero-entirety diversion: a few strengths will wind up with more beds while
others with less bed. T Hanne [2] recommended the structure of the patients flood issue. He initially settled bed
interest for every claim to fame utilizing tolerant day. He expressed that the goal of the issue is to relegate the
beds (i.e. choice factors) to such an extent that the claims to fame will wind up with fair bed inhabitance rates
(i.e. result), subject to number of beds accessible (i.e. requirement). Litvak et al. [3] introduced a mathematical
method for computing the number of provincial beds for any given acknowledgment rate. In Z Zhang et al. [4],
for blocking likelihood, they figured the acclaimed Erlang loss formula:

B(c} p) = o° C/T of [ k! where p= A
P

is the load, with A the call arrival rate, and p-1 the mean call length based Equivalent Random Method (ERM),
and they schematically depicted (Figure 3) the patient flows for two ICUs (Figure 3).

Figure 3: Overview of the ERM including all patient streams
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Outpatient arrangement planning for healthcare has been inquired about in the course of the most
recent 50 years. Different planning rules have been proposed in various research works K Knyazkov [5] and C
Granja [6]. A decent arrangement timetable is one that exchange offs patients sitting tight time for clinics
overtime, compelled by the patient load and staffing. Operations research researchers use techniques such as
lining hypothesis and discrete occasion reproduction to propose different arrangement methodologies under
various centers settings. Some arranging techniques can be extremely mind boggling. In spite of the fact that the
rundown of uses for coordination’s and research hospital management operation is a long way from being done,
above demonstrates the scope of conceivable outcomes in the field of operations research in hospitals [7].

Optimization issues in healthcare have turn out to be detectably critical and draw in unmistakable
fascination from the OR community. RL Burdetta [8] tended to the enhancement and choice support in Brachy
treatment arranging utilizing OR techniques. He communicated that the arranging implies finding an example of
sources that is reliable with do symmetric limitations in branchy treatment. He defined the accompanying goal
(0-1 blended whole number programming) for the issue of Branchy treatment arranging and recommended the
Branch and bound technique to tackle it: Objective = Rewards - Penalties, where the prizes are the impact of the
treatment and the punishments are the symptom on the encompassing healthy tissues. The graphical delineation
of the Brachy treatment is appeared in (Figure 4).

Figure 4: Graphical illustration of the Brachy therapy treatment

Minimization of the aggregate treatment time in tumor radiotherapy utilizing multiyear collimators is
examined by Y Wang et al. [8]. The approach considers a Mixed Integer Program that happens to be a change of
a cutting-stock issue definition. Kergosien et al. [9] built up a Markov chain show for examining the best
possible recurrence of mammography screening. They investigated a wide scope of screening approaches and
talked about computational outcomes. R Burdett [10] portrayed a clinical decision emotionally supportive
network for treatment arranging in Brachy treatment (situation of radioactive seeds inside a tumor) and utilized
Mixed Integer Program for enhancement. As of late, RL Burdetta [11]) gave a far reaching dialog of straight and
non-direct programming models for Intensity Modulated Radiotherapy Treatment (IMRT). Songbird et al. [36]
reviewed the present practices of planning and administration of radical prostate radiotherapy patients during
treatment.

Hospital capacity arranging is brimming with testing issues for OR practitioners. P Kelle [12] utilized
OR-based examinations to address the undeniably basic healing facility scope organization choices. They
utilized a lining model detailing and gave cases of how OR models can be utilized for determining noteworthy
bits of knowledge and operational techniques. Figure 5 shows the illustration of Hospital capacity alternative.
An agreeable arrangement approach for doctor's facility ability to treat crisis patients in the Netherlands is
proposed in HM Amir et al. [13]. R Uthayakumar et al. [14] tended to the issue confronted at a cardiothoracic
surgery place for upgrading asset use. They displayed it as a Mixed Integer Program having stochastic lengths of
remain. S Priyan [15] proposed a multi-objective optimization (MOO) way to deal with play out a framework
wide investigation of public hospital assets and limit. As of late, M Nematollahi et al. [16] determined a blended
whole number direct programming way to deal with perform doctor's facility limit appraisals. They developed

2 D Cmi-Vma
the following optimization model Minimize= e subject to some realistic constraint (Figure 5).

DOI: 10.9790/5728-1303042934 www.iosrjournals.org 32 | Page



Role of Operations Research in Public Healthcare System

250-bed 750-bed

hospital 500-bed hospital

\“k«,_/ \lnmpil;ﬂ / \’/

.....
_________ .

Srveerriassnent

Average unit cost
(dollars per patient)

) '
1 I
(] )

) ' . |
Economies + Diseconomie

) ' |
1 ' i

of scale s of scale

Output rate (patients per week)
Figure 5: Example of Hospital capacity alternative.

Dissimilar to numerous businesses, healthcare managers need to oversee exceptionally muddled
dispersion systems and stock administration issues without legitimate direction on effective practices. This is on
the grounds that most doctor's facility executives and pharmacy managers are doctors with master learning in
medicine, and are not production network experts. Subsequently, given the high costs, coordination, limitations,
and die capacity of pharmaceuticals, more review is important to help healthcare managers in setting ideal
inventory network administration approaches. Operations research gives an extensive variety of systems that can
cause hospitals and different healthcare systems to fundamentally enhance their operations. Dobrzykowski et al.
[17] gave choice bolster instruments that enhance operational, strategic and vital basic leadership production
network administration under a stock arrangement that includes occasional audit. A summed up system
oligopoly show for PSC rivalry that considers item perishes capacity, mark separation, and dispose of expenses.
N Mistry [18] composed the production network administration methodologies for a pharmaceutical company
and a hospital. T Melo et al. [19] determined a financial and social collective basic leadership on visit interim
and administration level in a two-echelon pharmaceutical supply chain.

Opportunities for Operations Research:

The factors portrayed in the past segment display various difficulties to operations researchers. Be that
as it may, give the experience and foundation of OR professionals, these difficulties can be transformed into
opportunities. OR has a long history of effective utilization of cutting edge systematic strategies to help settle on
better choices in numerous mechanical parts (e.g. carrier, media transmission, and assembling ventures). In spite
of the fact that healthcare OR is not another field the number and effect of OR applications fall behind other
administration enterprises. Frequently, leaders assert that healthcare systems, and specifically doctor's facilities,
posture rather mind boggling and dynamic issues contrasted with those confronted by other administration
ventures, subsequently ruining the effective utilization of OR tools. Nonetheless, complex procedures
additionally emerge in modern settings and numerous OM ideas and OR methodologies have been effectively
created to handle them. Normally, it is important to distinguish their pertinence to meet the septic conditions
experienced in hospitals. In the field of logistics, hospitals are stood up to with difficulties like the assembling
business: proficient asset usage, cost lessening, change of nature of administration, control of workload, and
utilization of new innovation, developing interest changeability, and expanded many-sided quality. All things
considered, there are additionally various contrasts between a hospital and an assembling domain. For instance,
the determinations of final results are frequently subjective and obscure in healthcare (truth be told, there is no
unequivocal meaning of health outcome). Care is not an item that can be supplied. Additionally, market
competition is still rather restricted, despite the fact that medical tourism, i.e., setting out abroad to get medicinal
care, is a developing pattern in public healthcare.

I11. Conclusion

A study of operations research (OR) applications to healthcare system are tended to in this paper. The
reason for this paper is to recognize the current writing on the extensive variety of operations research (OR)
studies connected to healthcare, and to characterize concentrates in view of utilization sort and on the OR
technique utilized. In light of this survey, we perceived that ordinarily utilized OR approaches fall into four
classifications: numerical programming (deterministic and stochastic), heuristics, lining hypothesis, and
recreation. Operations Research (OR) is picking up significance in public health intercessions and projects
progressively both broadly and universally. The concentration of these research techniques is to always direct
the program usage to accomplish best outcomes. It balances data sources and procedures required in the
program cycle and endeavor to create ideal picks up in accomplishing targets and objectives. Using the
tremendous scope of subjective and quantitative devices, this exploration has delivered noteworthy outcomes
worth applying and testing in the genuine field. It additionally recognizes issues; regularly program chiefs
incorporate in operations of public health products and test the feasible solutions for them.

DOI: 10.9790/5728-1303042934 www.iosrjournals.org 33| Page



Role of Operations Research in Public Healthcare System

(1]
[2]
(3]

[4]
(5]

(6]
[7]
(8l
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]

[19]

IV. References
H Morohosi (2008) A case study of optimal ambulance location problems. The 7th International Symposium on Operations
Research and Its Applications pp. 125-130.
T Hanne, T Melo, S Nickel (2009) Bringing robustness to patient flow management through optimized patient transports in
hospitals. Interfaces 39: 241-255.
N Litvak, Marleen Van Rijsbergen, RJ Boucherie, Mark Van Houdenhoven (2008) Managing the overflow of intensive care
patients. European Journal of Operational Research 185: 998-1010
Z Zhang, Mengyang Liu, Andrew Lim (2015) A memetic algorithm for the patient transportation problem. Omega 54: 60-71.
K Knyazkov, Ivan Derevitsky, Leonid Mednikov, Alexey Yakovlev (2015) Evaluation of Dynamic Ambulance Routing for the
Transportation of Patients with Acute Coronary Syndrome in Saint-petersburg. Procedia Computer Science 66: 419-428.
C Granja, Bernardo Almada Lobo, Filipe Janela, Joao Seabra, Adelio Mendes (2012) An optimization based on simulation approach
to the patient admission scheduling problem using a linear programming algorithm. Journal of Biomedical Informatics 52: 427-437.
R Burdett, E Kozan (2016) A multi-criteria approach for hospital capacity analysis. European Journal of Operational Research 255:
505- 521
RL Burdetta, E Kozan, M sinnott, David Cook, YC Tian (2017) A mixed integer linear programing approach to perform hospital
capacity assessments. Expert Systems with Applications 77: 170-188.
Y Wang, Jiafu Tang, Richard YK Fung (2014) A column-generationbased heuristic algorithm for solving operating theater planning
problem under stochastic demand and surgery cancellation risk. International Journal of Production Economics 158: 28-36.
Y Kergosien, CH Lente, D piton, JC Billaut (2011) A tabu search heuristic for the dynamic transportation of patients between care
units. European Journal of Operational Research 214: 442-452.
R Burdett, E Kozan (2016) A multi-criteria approach for hospital capacity analysis. European Journal of Operational Research 255:
505- 521.
RL Burdetta, E Kozan, M sinnott, David Cook, YC Tian (2017) A mixed integer linear programing approach to perform hospital
capacity assessments. Expert Systems with Applications 77: 170-188.
P Kelle, J Woosley, H Schneider (2012) Pharmaceutical supply chain specifics and inventory solutions for a hospital case.
Operations Research for Health Care 1: 54-63.
HM Amir, M Yu, A Nagurney (2012) A supply chain generalized network oligopoly model for pharmaceuticals under brand
differentiation and perishability. Transpotation Research E 48: 762-780.
R Uthayakumar, S Priyan (2013) Pharmaceutical supply chain and inventory management strategies: Optimization for a
pharmaceutical company and a hospital. Operations Research for Health Care 2: 52-64.
S Priyan, R Uthayakumar (2014) Optimal inventory management strategies for pharmaceutical company and hospital supply chain
in a fuzzy—stochastic environment Operations Research for Health Care 3(4): 177-190.
M Nematollahi, SMH Motlagh, Jafar Heydari (2017) Economic and social collaborative decision-making on visit interval and
service level in a two-echelon pharmaceutical supply chain. Journal of Cleaner Production 142: 3956-3969.
DD Dobrzykowski (2012) Examining heterogeneous patterns of electronic health records use: a contingency perspective and
assessment. International Journal of Healthcare Information Systems and Informatics 7(2): 1-16.
N Mistry, Monica Tolani, david Osrin (2012) Drug-resistant tuberculosis in Mumbai, India: An agenda for operations research.
Operations Research for Health Care 1(2-3): 45-53.

DOI: 10.9790/5728-1303042934 www.iosrjournals.org 34 | Page



