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Abstract Application of industrial engineering tools has never been more important than it is today in service sector in
general and hospitals in specific. Operations Research is one such technique which has its proven effect in manufacturing
sector, and also can be effectively applicable in Hospitals. The research demonstrates one such application in the Health
Information Department (HID) of a super speciality hospital in India. The study has been carried out in order to improve
the productivity and performance in the department by assigning right person to the right job. The study adopted an
exploratory research methodology and collected data was subjected to statistical analysis. Further, assignment technique
has been used to determine the right person for the right job. The study reported a drastic improvement in the productivity

of the department.
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1. Introduction

The health care industry is one of the world’s largest and
fastest-growing industries. The largest emerging markets
such as China and India might be expected to enjoy
competitive advantage of medical tourism. The healthcare
industry in India is facing increasing pressure to improve
quality but also to reduce costs. In the heat and pressure of
competition, it is important to build an organization that
drives change quickly [1]. Another important point was that
generally there was a feeling among the doctors and nurses
that there was nothing to improve in the hospital, especially
in Indian Healthcare sector [2]. Generally, improvement
activities in hospitals, especially in India, are rarely based on
the industrial engineering tools and techniques. This is due to
the fact that there is a lack of interaction among the
engineering institutions and healthcare sectors [3]. The study
shows that industrial engineering tools could be effectively
used in the healthcare industry as well [1]. Since industrial
engineering tools and techniques are not wide-spread in
hospitals, quality improvement initiatives could be
facilitated with academic partnership or research [4]. Table 1
shows some early research done by industrial engineering
pioneers in the healthcare sector for better service quality
and cost reduction [5].
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Table 1. Early research on the process improvements in healthcare
SI. No. Milestone Area

| 1911-1918 Time studies of surgery delays (Gilberth
and Taylor)

2 1920-1940 Basic process and capacity analysis

3 1945 Mgnagement Engineering and Nursing
(Gilberth)

4 1959 Queueing and Scheduling (Smalley)

5 1965 Hospital inventory optimization

6 1965-1966 Simulation, Queueing of patient waits
(Fetter, Thompson)

7 1970 Nurse scheduling algorithm (Warner)

3 1970-1972 Pe.rlshable inventory and Blood Banks
(Pierskalla)

9 1972-1973 Simulation planning models (Rising)

10 1973 Opportunity costs and hospital inventory

1 1974 Regional planning Operations Reseach
models (Shuman and Wolfe)
Forecasting bed needs (Gilberth) and

12 1979 Total quality management (Berwik and
Bataldan)

2. Research Methodology

Case study research design and method is an empirical
inquiry that investigates a contemporary phenomenon within
its real-life context, especially when the boundaries between
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phenomenon and context are not clearly evident [6]. It is the
most appropriate methodology for the exploratory nature of
the study and to develop a conceptual framework [7].
‘Action Research’ is a variation of the case study where the
researcher is not an independent observer, but a participant in
the process [8] [9]. Unlike other research methodologies,
‘Action Research’ is concerned with creating organizational
change, and simultaneously, studying the process involved
[10]. This also ensures the active participation of the
members from the organization under study. Thus, ‘Action
Research Methodology’ has been adopted in this research.
Operations research technique and numerous statistical
techniques are applied to arrive at robust conclusion. Minitab
statistical software was used to analyze the data collected at
different stages in the case study.

3. Case Study

The case study has been carried out in HID (Health
Information Department) of a super-specialty hospital
having 1000 beds. The HID of the hospital has two divisions,
namely, OP (Out Patient) -HID and IP (In Patient) - HID,
with 16 staff and 5 attendants headed by an MRO. The
employees are relocated between these two divisions on a
rotational basis every month. The OP-HID had the problem
of longer processing time which has been ultimately resulted
in heavy inventories. Thus, management decided to improve
the productivity and performance IP-MRD using industrial
engineering tools.

The department under study is responsible for preparing
patients’ medical records, attending to patients’ queries and
retrieving medical records as and when needed by the
physicians, preparing birth and death reports, legal reports,
reporting daily census and preparing the name list of patients,
attending medico-legal cases, preparing reports as per
management directions, attending physicians and different
department queries. The medical records preparation process
was selected for the study, since it was resulting in an
inventory of 40 WIP (Work-In-Process) files. The TAT
(Turn Around Time) was found to be 30 minutes for the
preparation of medical records. The process, consisting of 5
major steps/workstations/counter, starts at the Reception
Counter. At this workstation, medical records are checked by
the staff for completeness, signature of physicians, discharge
summary, and history sheet. If any mistakes are found or any
information is found missing including signatures, the
medical records are sent back to the respective department
for correction. Once the medical records are found
up-to-date, they are sent to the next workstation for
assembling forms in the standard order. The Assembler
assembles the forms, staples them, signs and hands it to the
Coder for further processing. The Coder searches the ICD-10
coding book for relevant / correct code of the diagnosis [11]
[12]. Observation method was adopted for the data collection.
The five staffs selected from IP-HID were posted in rotation
in all five counters for five days. The 5 employees were

named as A, B, C, D, and E for the purpose of data collection.
Data was collected in the morning duty hours between 10am
to 12.30pm.

The collected data was analyzed by Mean, Standard
Deviation, Coefficient of variation [13]. From the data
analysis it was observed that interpretations were not enough
to find out the right person for the right job. Every staff has
good performing ability in one or the other counter. To find
out the optimum allocation of person for the job,
‘Assignment Problem’ of OR technique was adopted. In that
the ‘Hungarian Method’ was selected. The name assignment
problem originates from the classical problem where the
objective is to assign a number of origins (jobs) to equal
number of destination (persons) at a minimum cost. The
assignment is a problem because people possess vary
abilities for performing different jobs and therefore the cost
of performing the jobs by different people are different [14].
The collected data in seconds (processing time at each work
station) with respect to each staff was shown in the table 2.
After applying the ‘Hungarian Method’ the final reduced
matrix is shown in the table 3. Optimal assignment for the
collected data after the calculation are shown in table 3. The
TAT of the medical records preparation with respect to the
optimal assignment is shown in table 4, and resulted total
TAT was found to be 18 minutes (Table 5). Once the results
are communicated to the management, a risk analysis has
been performed. After the implementation of results of the
study the data was collected on the improved process. Data
shown that the TAT was reduced to 18 minutes and
inventory was reduced to 5 at the end of the day. The results
motivated the staff and the management to implement
industrial engineering technique in hospital wide. Ultimately,
the case study has brought a culture change in the
organization.

Table 2. Processing time (sec) of staff Vs Workstation

Workstation
1 2 3 4 5
A | 212 | 218 | 220 | 208 | 220
B | 220 | 204 | 208 | 201 | 216
Staff
C | 221 | 207 | 213 | 210 | 217
D | 202 | 218 | 221 | 216 | 216
E | 209 | 213 | 220 | 215 | 219

Table 3. Reduced matrix of staff Vs Workstation after the application of
Hungarian Method

Workstation

1 2 131415
A|l12]0 1|80
B| O 100]19(11]0

Staff

clo|]10|9]|1]0
D|12| 0 [0]O0]|4
E|14]) 4 ]|0|0]O0
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Table 4. Optimal Assignment of staff Vs Workstation

Workstation
112 (3|45

*

Staff

m| g |Q|®|>
*

Table 5. TAT with respect to optimal assignment

Workstation | Staff | Processing Time (Sec)
1 B 220
2 A 218
3 E 220
4 C 210
5 D 216
TAT 1084

4. Conclusions

The healthcare organizations in India are eyeing to gain
competitive advantage in Medical Tourism (MT). Among
manufacturing  industries, the Operations Research
techniques are recognized as an effective business strategy of
cost reduction to improve the organization’s profitability and
growth. This methodology can be effectively applied to
hospitals. The new tools and techniques were appreciated by
all those involved as they were able to make
scientifically-based decisions, instead of an intuitional one.
This changed the mindset, ‘It is not evolved here, hence not
applicable to our processes’.
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