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Abstract

Healthcare facilities aim to provide accessible, affordable, and quality care to the
target population. Multiple operational challenges such as shortage of medical re-
sources, underutilisation of lower-level facilities, and higher patient turnout at the
specialised facilities hinder easy access to medical care worldwide, including in In-
dia. Nonadherence to the hierarchy of the Indian healthcare delivery system by a
significant proportion of patients disrupts the patient flow leading to overcrowding,

higher delays, and overall length of stay.

In this context, multiple questions arise- what factors motivate patients to bypass
lower-level facilities and seek care directly from the specialised facilities, what are the
experiences of patients and healthcare providers with existing referral mechanisms,
what are their perceptions and concerns on potential new referral mechanisms, or
how the implementation of potential new referral mechanisms will affect the op-
erational outcomes across the public healthcare facility networks? In an effort to
quantitatively analyse these questions, we worked on two broad themes: (a) statis-
tically analyse the healthcare-seeking behaviour of patients and their perceptions
towards the implementation of potential new referral mechanisms that can be devel-
oped in consultation with the healthcare providers at the Indian public healthcare
facilities, and (b) computationally model a framework for the implementation of the
various aspects of certain potential new referral mechanisms proposed in part (a) at

the Indian public healthcare facilities.

We provide a general introduction to the problem and review the relevant literature
in the first two chapters. In the third chapter, we statistically analyse the healthcare-
seeking behaviour of the patients visiting public primary and secondary healthcare
facilities in the Southwest Delhi district in India using logistic regression technique.
As part of this, we administered cross-sectional surveys to ascertain from patients
at these facilities about their healthcare-seeking behaviour, pathways followed while

seeking care, and operational information regarding the surveyed facilities.

A significant proportion of patients bypassed lower-level facilities and preferred seek-
ing care from higher-level facilities for their first visits, and hence in the fourth chap-

ter, we recorded and analysed the experiences of patients and healthcare providers
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(the key stakeholders) on the existing referral mechanisms operational at the sur-
veyed facilities. Later we recorded their perceptions and concerns on willingness
towards the implementation of potential new referral mechanisms, aimed to improve
the operations of the public healthcare facility network. This included medical refer-
ral with a centralised electronic medical record system and noncompliance penalties,
telemedicine-based consultation and referral, and operational referral, which involves

referring patients to similar-level facilities in case of high patient loads.

In the fifth chapter, we developed a computational framework for referring patients
to similar-level healthcare facilities using operational referral mechanism proposed
in the preceding chapter. This was illustrated via a discrete-event based network
simulation model of nine primary healthcare facilities in a given region. As part of
this, we also developed a novel approximate real-time delay predictor and compared
its performance with respect to the existing delay predictors. We showed that the
extent to which operational outcomes become equitably distributed across healthcare
facility networks depends upon the accuracy of the delay predictor employed in

diversion mechanism.

Implementing diversion using real-time delay prediction did not appear appropriate
in cases of very high service rates of healthcare providers and high patient demands.
The impact of high demand was instead reflected in the overall length of stay and
hence, in the sixth chapter, we proposed a real-time healthcare facility assignment
algorithm that utilised length of stay estimates in assigning a healthcare facility to
patients from their points of origin. We employed methods from queueing theory
to develop predictors of simple and complex queueing systems represented by the
healthcare delivery process. The assignment algorithm effectively managed patient
flow, dissuading patients from visiting already congested health facilities and evenly
distributing the patient load across the network. We make concluding remarks and
discuss future avenues of current work in the final chapter. Via this thesis, we
provide numerical evidence on how to improve patients’ and healthcare providers’
experiences at healthcare facilities. Upgrading the infrastructure of healthcare fa-
cilities and adopting new information technologies in service operations is essential
to address the psychological needs of the patients and the healthcare providers for

information.
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