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Title of the Dissertation:
"A need assessment & feasibility study for an additional Computed Tomography (CT)

machine for a Super specialty teaching hospital"

INTRODUCTION:
"lf you think it's expensive to hire
a professional to do a job, wait till
you hire an amateur."-Red Adair

Problem Statement:
There is an existing CT machine in one wing of the hospital. The Super specialty wing

requires a CT machine which will help deal with the workload on the existing CT Machine'

The increased load on the existing machine becomes more cumbersome during emergency

cases. The breakage or maintenance of the existing machine leads to a halt in the

operations. Establishment and maintenance of CT scan unit in a hospital is expensive and

every effort must be made for optimum utilization of this equipment in appropriate

manner. Unplanned procurement & installation of expensive equipment without need

assessment & feasibility can result in underutilization and inefficiency. A lot of times, an

expensive CT machine might be procured without a proper background check & other

consideration which makes it a difficult & cumbersome task to break even, while also

making it a difficult task to sellthe machine later.

Rationale:
In today's health care environment, the equipment purchase must be cost justified. In an

era of cost-intensive medical care, every equipment being installed in health care

institutions need to be fully justified to provide servlces:

o At an affordable cost
o Ensure quality patient care & satisfaction.
o Ensure ROI is achieved,

Need assessment will ascertain the actual requirement of the equipment at this time.

Feasibility study will help in planning the procurement, instalment & commissioning in a

more efficient manner. In a resource constrained environment, justified investment on

equipment is imperative.

Novelty:
A comprehensive study on the procurement of a CT machine that will cover all aspects that

loom around a CT machine that can be used for similar future decisions'

Expected Outcome & APPlication:
Using this study, all aspects in regard to need assessment, procuring, installing &

commissioning of a Computed Tomography machine will be covered & evaluated which will

give help make better & more precise future predictions in regard to similar modalities &

equipment in a hospital or healthcare setup.

Research Question(s):
o Do we require an additional CT machine in the hospital?



. How to procure, install & commission a CT machine?

Objectives of the Study:
o To study the existing CT scan facility of the hospital

workload & workflow of the department.
o To conduct a need assessment for procurement

Tomography machine
o . To study the operational and financial feasibility

Computed Tomography machine

with respect to infrastructure,

of an additional Computed

of setting up an additional

Review of Literature:
CT is a unique asset to the healthcare system; it has been accepted by physicians with

unrestrained enthusiasm. However, the capital investment and cost of maintenance are

high, and there has been no orderly program of dispersion despite the profound interest of

the regulatory agencies in cost containment.[L]

The evolution of new technology begins with establishing its technical efficiency and

diagnostic accuracy. Cost effectiveness ratios derived through cost effective analysis can be

used to compare the efficiency of different health programs although such comparisons

should be made cautiously because of uncertainties associated with many estimates of cost

and effectiveness.[2]

Changes in regulations and improvements in reimbursement have pr:opelled positron

emission tomography (PET) into clinical use, making it increasingly important to understand

the costs of this emerging service. Cost analyses are important tools to do this. Data

published previously on these topics reflect assumptions that are no longer valid. The aim of

this study was to determine the cost of developing and operating a PET facility and to

evaluate whether a regional cyclotron serving several scanners reduces costs. Financial data

were collected on capital expense and global operating costs through interviews with

industry experts, evaluation of prior studies, and review of expenses incurred at the

University of Southern California PET centre. [4]

Most countries have been buckling under the steeply rising health expenditures. Several

reasons seem to be of great importance such as technological advances, population aging,

excessive health insurance coverage, and economic fluctuations, In a competitive market

and increasing budget deficits of governments, health service organizations expose to the

challenge of cost containment strategies in general and measuring their costs in particular.

Considering the unpredictable nature of demand for health services, and ethical criticism

relating to profit maximization policies, cost containment seems to be an inevitable

com ponent of hea lth-care man agement strategies. [5]

lmaging equipment is extremely intricate, and choices in equipment are broad. Advances in

imaging technology have increased its diagnostic and treatment ability for a variety of

diseases, ultimately improving the quality of healthcare. Modern technology has also

impacted healthcare expenditure, largely because high-tech imaging equipment is costly.

Increasing the use of imaging equipment is a challenge for low-and middle-income

countries; another issue is efficient utilisation, which is crucial for countries with a limited

budget, The utilisation of CT and MRI should be considered carefully because of the high

costs involved; they should not be recommended as the first approach in detecting diseases



without neurological deficits, such as bone fractures and lower back

imagingtechnologies such as X-rays and ultrasound can easily detect.[3]
that other

Current guidelines on the commissioning of this new type of technology are lacking. While
guidelines on acceptance testing and quality assurance of MRI scanners for diagnostic

radiology are widely available, they do not cover the requirements that are specific to the
use within radiotherapy. The aim of this study is threefold: (1) design a comprehensive

commissioning protocol to assess the MRI performance of integrated MR|-linear

accelerators, (2) characterize the imaging performance of existing 1.5T MR-linac systems in

a multi-institutional study, and (3) provide a bench mark data set by making the results as

well as the measurement protocols publicly available. [7]

Feasibility analysis is a critical step in the decision-making process, Several aspects must be

considered to decide if the investment should be realized or not. Most investments are not
realized if they are found to not generate profit for the institution. Financial feasibility
analysis evaluates the financial condition and operating performance of the investment and

forecasts its future condition and performance. Furthermore, this will be of enormous value

to those planningto deliver quality healthcare in restricted resources and could even lelieve
the constantly-increasing healthcare expenditure. The present study was therefore intended

to evaluate the operational and financial feasibility of setting up of PET/CT facility at a

tertiary care teaching hospital. [11]

On the initiative of the German Society for Nuclear Medicine (DGN), the LBI-HTA and the
Department of Health Care Management at the Berlin University of Technology collaborated
to (1) update the LBI-HTA 2015 report to identify indications recommended by evidence

IHTA, systematic reviews/meta-analyses (SR/MA), evidence-based guidelines (EBG)] for
PET/PET-CT scans supporting facility planning in Germany and Austria and (2) describe a

pilot study which applied those recommendations identified in the evidence review from

step (1) to an investment decision in the Austrian region of Carinthia. The subsequent,

updated, HTA report extended the scope of the 201-5 report by including indications for
neurology and inflammatory disorders in addition to oncological indications. [10]

Methodology:
o The existing CT facility will be observed with respect to infrastructure like layout,

equipment & other facility requirements.

o Staffing of the existing facility will be observed by reviewing the employment

records, duty hours & staffing pattern.

The Workflow of the existing CT unit will be observed.

The case load will be studied by reviewing the secondary data.

Need assessment will be done by conducting focused interviews with stakeholders

from the user & referring departments of the CT dependent units.

o Operational feasibility will be studied by assessing existing infrastructure &

manpower required.

o Financial feasibility will be studied by evaluating Net Present Value, Internal Rate of

Return, Payback period & Profitability Index.

a

o

a



Study Design: lt is a descriptive study.

Study Participants:
i. Inclusion Criteria: Staff from the department of Radio-diagnosis & CT dependgnt

departments in Super Specialty hospital.

ii. Exclusion Criteria: Staff from departments not concerned with CT scanning.

Sampling:
It is a comprehensive study on a CT machine & it's user and referral departments. Hence,
sampling is not applicable, However, secondary data will be reviewed between the period of
2OI7 to 2019.

Study Procedure: Observational, non-interventional descriptive study.

Data collection methods including settings and periodicity:
Observational data of the existing CT facility with respect to infrastructure, staffing &
workflow will be collected.
Secondary data with respect to the patient statistics at the CT facility will be collected from
2017 Io 2OI9.
Focused interviews with the stakeholders from the user & referring departments of the CT

dependent units will be conducted over a period of 6 months.
Data for operational feasibility will be collected by observing & reviewing institutional
records with respect to infrastructure & manpower required.
Data for financial feasibility will be collected by observing and reviewing institutional
records & also by conducting informal interviews with established vendors for CT

equipment for the cost & maintenance.

List of statistical tests to be used for data analysis:
All the relevant data collected will be analysed using Microsoft Excel,

Risks: None

Benefits:
o Cost justification of quality equipment purchase for patient care & satisfaction.

o The study will help in procuring, installing & commissioning future equipment in a

more efficient manner.

Relevant references for the project:
1,. P. Naveen Kumar , Shraddha Sharma, Study on Cost-Benefit Anolysis of Computerized

Tomography (CT) Scon,IJHSR, 2014
2. Harvey V Fineberg, Evoluotion of Computed Tomography: Achievement & Chollenge, Cenler

for the Analysis of Health Practices, Harvard School of Public Health, Boston, Massachusetts,
201,5
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