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Abstract Healthcare sector effectuates agile application to upgrade services level
and competitive advantage. It states utilizing expertise ideas relating numerous man-
aging methods in obtaining a correlation between variable. The paper begins with the
idea of agility in the healthcare organization; secondly, it facilitates us in finding out
the factors affecting the agility in the healthcare organization; thirdly, it explicates
the interrelationship among them using Interpretive Structure Modelling (ISM) tech-
nique and MICMAC analysis. Agility being imperative for healthcare organization as
it helps healthcare companies reconcile more rapidly to fluctuating customer needs,
competitor feedback. This study helps in the ranking of factors influencing agility in
healthcare, which finally help hospitals and healthcare organization in implementing
agile system efficiently and effectively.

Keywords Agility - Healthcare - Interpretive structure modeling (ISM) -
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1 Introduction

To survive in the current competition of advance era of globalization, every line of
work of the company is working hard to develop the best quality management param-
eters, tools, and strategies. Every manufacturing organization now requires effective
remote sensing and degree of automation in synchronizing with Web facilities plat-
form. Moreover, an organization needs to amalgamate environmental management
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into their plan so as to achieve suppleness in an agile manufacturing system. The idea
of agility long last from a century, with an organization from US military to Japanese
manufactures. Healthcare organization nowadays being a great center of interest and
are under severe pressure to improve. It is now a challenging sector, it comprises
hospitals, nursing homes, clinics, and institutions with every level of patient care. As
the time passes, the demand for health care is increasing day to day, but the financial
condition is becoming more worsening. Hence, there is a need for the efficient way of
facilitating health care services. In this era, customer requires affordable, accessible,
safe, and cost-effective health care. So it is a challenging issue for both industries
and academia to how to tackle this issue? However, there are many solutions to this
issue such as networking, reengineering, and high-performance organization. Vari-
ation in customer demand has left the manufacturing industries bewildered. Today
customers have ample of the option to choose, so to compete in the market man-
ufacturing industries are compelled to fulfill the desires of the customer. So there
is the need to implement agile techniques in the healthcare organization. Although,
lean manufacturing is implemented in health care to eliminate unnecessary motion,
wastage, inventory and defects for better flow of goods, information, patients [1].
Various studies show that lean technique is already implemented in hospitals showing
better impact [2, 3]. But now there is a need to implement agile techniques in every
organization. Implementing agility in health care would lead to remove the compli-
cation and will improve the efficiency of the healthcare organization. Agile manu-
facturing refers to all process, ideas, tools, and training which respond to customer’s
needs and market need maintaining cost and quality. Healthcare industry is basi-
cally divided into two parts: (a) Healthcare products manufacturing (b) Healthcare
services. Healthcare product manufacturing includes health equipment manufactur-
ers, drug manufacturers. Healthcare services include services such as consultation,
exercise centers, medical software, and medical insurance. An organization can only
fulfill the increasing, complex, unpredictable demand and variation in product design
and services by applying agile techniques [4, 5]. The ultimate goal is to obtain devel-
opment, upgradation, and refinement of the healthcare organization internationally
so that quality service can be given to patients. Improving the quality with simulta-
neously reducing cost is a challenging task. As stated by Natarajan, that in last two
decades, health care has improved a lot in the field of delivery of service, quality
of care, in absentia health care (that is non-face-to-face communication) and among
many others factors.

Hence, 10 factors have been recognized through various literature reviews, arti-
cles, and expertise views which are then analyzed by Interpretive Structure Model-
ing (ISM) technique and MICMAC analysis. ISM techniques are one of the ideal
approaches to examine the interconnections between numerous factors [6—8]. With
the help of ISM technique and MICMAC analysis linkage between numerous factors
are obtained, the factors are then isolated as the driving factors (the main cause of
others factors to occur) and dependence factors (depends on others). The segregation
and examination of factors are done so that researchers can provide proper devotion
and care and it also helps the managers while applying agility in their company.
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The main aim behind writing this paperwork is:

e To detect and identify the factors or elements and make changes in healthcare
organization switching from conventional to the agile system.

With the help of ISM techniques, develop a relationship between factors.

Using MICMAC analysis, determine the driving and dependence power of the
factors affecting AMS in health care.

e To determine the best scope of these techniques.

The residue of this paperwork contains recognition of key factors with the help
of reports and publications and expertise ideas are described in the Sects. 2 and 3.
Section 4 contains a brief introduction of the ISM approach. Implementation of the
ISM approach and MICMAC analysis is shown in Sect. 5. In the last, Sect. 6 has
results, conclusions, and future scope.

2 Literature Review

While looking into various literatures and papers, we found numerous obstacles
faced by healthcare organization during agile practices. This shows that there are
various factors which affect the agility in health care or decides the upbringings and
downfall of agile projects in health care. First of all, we should know what agile
companies are? According to Christopher and Jultner, agility is a reply to the high
level of intricacy and uncertainty in the advanced market. Naylor et al. [9] stated
that “agility implies applying market understanding and utilizing chances for fast-
changing market”. Agility and flexibility are inter-related to each other as discussed
in the literature [10, 11]. Roots of agility lie in the flexible manufacturing system [12].
The main aim of the agile endeavor is to fulfill customer and employees satisfaction.
In a competitive market where the demand of customer fluctuates rapidly, Agility
is believed as the winning scheme or plan of action. According to a case study
of a public health care organization in Europe by Helena Santos—Rodrigues, Joao
Faria, and Desiree Cranfield focuses on finding the effect of intellectual capital on
healthcare organization. On the basis of this, 68 questionnaires data were used in
research which were filled by hospital managers and leaders between July and August
2011. Researchers show that there is a direct relationship between human capital and
innovation. Katzenbach and Smith [13] cited that Team-based management is a highly
active facilitator of organizational agility. Kidd [14] stated that improved agility
requires the amalgamation of human capital, ideas and advanced technology. Various
activity and effort to execute agility in an organization are sharing information among
the different group, giving the power to take the decision to employees integrating
technologies, design specification, product planning [15].
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3 Identification of Factors Affecting Agility in Healthcare
Organization

Now a day’s disease growing in the society must be considered as a priority to be
dealt at every level. Evolution from a traditional or conventional approach to agile
techniques is not an easy deal it requires identifying and analyzing the factors that
could facilitate faster implementation of agility in healthcare organization [16]. So
this paper identifies 10 crucial factors through literature and experts views from
academia and industry. These factors are as follows (Table 1).

4 An Introduction of ISM Approach

Due to the availability of a large number of elements and connectivity among these
elements researchers faced ample of the problem which required to be solved for
obtaining an optimal solution [29]. So to solve these type of complex structures
various methodology have been tested, among them ISM is the ideal and advance
one. ISM was first proposed by Warfield in 1973 to solve complexly structured
modeling [30]. ISM is a computer-aided forming method which enables us in joining
three methodologies, i.e., words, graphics, and mathematics. It is a methodology to
solve complex cases and models [31]. As stated by Attri et al. [32], ISM converts an
ambiguous and complex problem to structure a well-defined problem and provides
the impact of variables on decision objects. ISM is defined as a procedure which
helps in supporting the user to realize what they believe and examine clearly what
they don’t know [33, 34]. It is a method which converts unsystematic and unarranged
models of the system into well-arranged models [32]. ISM methodology facilitates
us to use expert’s ideas, knowledge to divide complex situation models into various
factors or subfactors and provides a multi-level structural model. It is a structural
analysis tool which helps in defining variables according to the extent they influence
other factors.

In the ISM approach, first identification of factors which affect the system and
the factors that are related to each other are identified [35]. After the factors being
recognized, relationship is developed between the factors which are aligned into
matrix named structure self-interaction matrix (SSIM). After obtaining the SSIM
matrix, reachability matrix (RM) is obtained with the help of SSIM and is checked
for transitivity. After that reachability matrix is converted into conical matrix. With
the help of relationship developed by reachability matrix, digraph is drawn. The
digraph is now converted into ISM model [29, 30, 33, 36]. The steps are illustrated
via diagram as shown in Fig. 1.
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Table 1 Factors affecting agility in the healthcare organization
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Factors

Description

References

Organizational structure

With flatter and team-managed
organization leads to eradicate
disputes and causes less failure and
loss in health care organization and
avoid wasting time on non-value
added work

[17,18]

Leadership

Leadership is the prime requirement
in any health care as it imparts
confidence to the team and other
members

[19]

Patient assumption and hospital
discernment

The distinction between patient belief
and hospital discernment has a
greater impact on quality parameters

[20]

Chain management in hospitals

It improves the quality of healthcare
management by joint work between
the different members

[20, 21]

Implementing clinical governance

Emphasize on integrating human
resources and information technology

[14,22]

Technology upgrade

With the advancement of technology
in every aspect so there is also a need
for advancement in medical and
healthcare organization

[23,24]

Market awareness

Prior to implementing agility in
healthcare organization, we must
have a clear knowledge of the market
condition and virtual corporation

[25, 26]

Outsourcing

Agile promotes outsourcing as
supply chain management are
adopted in health care; outsourcing is
a boom nowadays in health care as an
advanced tech is available and
practiced more frequently abroad

[27]

Supporting customers mentally

Supportive ideas are created for
customer comfort and care. It creates
satisfaction in others group of the
patient like family members

[20, 25]

Multi-skill and Multi-knowledgeable
employees

Employees must be provided with the
best training program so that
everyone has multi-skill and
knowledge and flexibility to rapidly
switch to new task if required

[20, 28]
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Fig. 1 Flow diagram for
ISM methodology Identification of Factors Affecting Agility in Health

Care

v

Contextual Relationship Develop

v

Structural Self-Interaction Matrix

2

Transitivity Check

v

Reachability Matrix

v

Development of Conical Matrix

v

Development of Digraph

v

Development of ISM Model

5 Modeling of AMS Factors with ISM Approach
and MICMAC Analysis

For model making, several steps which are to be followed are:
Step 1 Determining relevant key factors influencing health care

The factors influencing agility healthcare organization are determined via litera-
ture survey and brainstorming with knowledgeable from academia and health care.

Step 2 Preparation of structural self-interactive matrix (SSIM)
In SSIM, four notation are shown to indicate inter-connection factors (i and j)

e V indicates that factor j will be helped by factor i.
e A indicates that factor i will be helped by factor j.
e X indicates i and j will influence each other.

e O indicates both are not related to each other.
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The relationship between the factors has been determined and then SSIM has
been developed. This SSIM is then discussed by expertise as depicted in Table 2.
The symbols V, A, X, O denote the relationship between the factors (i and j) [37]

e Notation V is used for cell (1, 9) because of factor 1 effect factor 12.
e Notation A is used for cell (2, 10) because of factor 10 effect factors 2.

e Notation X is used for cell (4, 7) because factor 4 and 7 affect each factor.
e Notation O is used for cell (1, 8) because factor 1 and 8 are unrelated.

Step 3 Establishing reachability matrixes

After obtaining the SSIM matrix, a reachability matrix is created. In this, SSIM
is transformed into a binary matrix by replacing V, A, X, O by 1, 0 as per case. The
rules for substituting 1 and 0 are as follows:

e If V is used in place of (i, j) in Table 2, then the (7, j) will have 1 and (j, i) will
have 0.

e If Aisused in place of (i, j) in Table 2, then the (i, j) will have 0 and (j, i) will have
1.

e If X is used in place of (i, j) in Table 2, then the (7, j) will have 1 and (j, i) will also
have 1.

e If O is used in place of (i, j) in Table 2, then the (7, j) will have 0 and (j, i) will
have 0.

e V is used for (1, 9), thus reachability matrix will have 1 for (i, j) and O for (j, 7).

e A is used for (2, 10), thus reachability matrix will have O for (i, j) and 1 for (j, i).

e X is used for (4, 7), thus reachability matrix will have 1 for both (i, j) and (j, 7).

e O is used for (1, 7), thus reachability matrix will have O for both (i, j) and (j, 7).

Final reachability matrix is calculated by integrating transitivity. Transitivity is a
connection between three elements such that if a relationship holds for A and B and
also the relation occurs between B and C then A and C itself comes in a relation.
Table 3 depicts Final reachability matrix and 1* stands for transitivity.
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1 1 0 1 0 1 0 0 0 1 0
2 1 1 1* |0 1 0 0 0 1* 10
3 0 0 1 0 0 0 0 0 1 0
4 0 0 1 1 0 0 1 1* |1 0
5 0 0 1 0 1 0 0 0 1 0
6 0 0 0 0 0 1 0 0 1 0
7 0 0 1 1 0 0 1 1 1* |0
8 0 0 0 0 0 0 0 1 1 0
9 0 0 0 0 0 0 0 0 1 0
10 [1* |1 1 1* |1 1 1 1* |1 1

Step 4 Partition of reachability matrix into different levels

Final reachability matrix possesses reachability and antecedent set. The horizon-
tal factors come under reachability set and antecedent set comprises vertical factors.
After that common value is obtained [38]. The factors having the same value for
reachability and intersection set occurs in the first position. The first level is then
eliminated from the table, and then this process repeats for the next level of a hier-
archy. This process repeats until each element got its position in the pecking order.
This order enables us in the modeling of the digraph. Ten factors along with the
reachability set, antecedent set, intersection set, and the levels are shown in Table 4.

Step 5 Making of conical matrix

Conical matrix is obtained by arranging the factors according to highness of
hierarchy from top to bottom. By summing a total number of ones in the rows, we
get drive power and by adding in a column we get dependence power. Now, the drive

Table 4 Iteration (1-7)

Factors Reachability Antecedent set Intersection Level
set set
1 1 1,2,10 1 5th
2 2 2,10 2 6th
3 3 1,2,3,4,5,7,10 3 3rd
4 4 4 4 4th
5 5 1,2,5,10 5 4th
6 6 6, 10 6 3rd
7 4,7 4,7,10 4,7 3rd
8 8 4,7,8,10 8 2nd
9 9 1,2,3,4,5,6,7,8,9,10 |9 Ist
10 10 10 10 7th
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power and dependence power are ranked by checking maximum no of ones in rows
and column, respectively, as depicted in Table 5.

Step 6 Development of digraph

In the making of the digraph, the top-level factors are located at the topmost place
of the digraph and then the second level is indicated in the second level of the digraph
and rest follow the same till we get bottom level in the last position.

Step 7 Drafting ISM model

Now after obtaining digraph, an ISM model is created by exchanging nodes with
their respective factors as displayed in Fig. 3. ISM model represents that multi-skill
and multi-knowledgeable employees and leadership in the healthcare organization
have high driving power. The employees must be provided with the best training
program so that everyone has multi-skill and knowledge and flexibility to rapidly
switch to a new task if required. For better agility in healthcare, proper leadership
must be there as a good leader has a great impact on the worker by their personality
leadership is the foundation and basic requirement in any healthcare as it imparts
confidence to the team. Unlike traditional management style of control and command
leadership, trust and confidence should be there. ISM model shows that factors having
high driving factors as organization structure play a vital role in the execution of
agile manufacturing system. They also need more attention and care as they have
high driving and low dependency. Patient assumption and hospital discernment and
chain management in hospitals also play a vital role in AMS. After those factors
like a patient assumption and hospital discernment, technology upgrade and market
awareness come in the hierarchy level after that, hence, these factors have the average
drive and dependency powers. Outsourcing and supporting customers mentally have
high dependency and less driving powers. These required less care as it would not
have much effect.

Table 5 Conical matrix

9 8 3 6 7 4 5 1 2 10 | Drive factor
9 1 |0 0 0 0 0 0 0 0 0 1
8 1 |1 0 0 0 0 0 0 0 0 2
3 1 |0 1 0 0 0 0 0 0 0 2
6 1 |0 0 1 0 0 0 0 0 0 2
7 1 |1 1 0 1 1 0 0 0 0 5
4 1 |1 1 0 1 1 0 0 0 0 5
5 1 |0 1 0 0 0 1 0 0 0 3
1 1 |0 1 0 0 0 1 1 0 0 4
2 1 |0 1 0 0 0 1 1 1 0 5
10 1 |1 1 1 1 1 1 1 1 1 10
Dependence power |10 |4 7 2 3 3 4 3 2 1 39/39
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Step 8 MICMAC analysis

The main idea behind the MICMAC technique is to get the driving and dependency
powers of the above factors. Now these factors have been divided into four groups
as described in Fig. 4.

Group 1: Autonomous factors;
Group 2: Dependent factors;
Group 3: Linkage factors;
Group 4: Driving factors.

— Group 1: Autonomous factors—weak driving power and weak dependency is
the characteristic of this group. In this group, we have four factors, i.e., organi-
zational structure, Implementing clinical governance, technology upgrade, and
outsourcing (Factors 1, 5, 6 and 8), respectively.

— Group 2: Dependence factors—this group shows weak drive power but strong
dependence. In this group, two factors have been identified, i.e., patient assump-
tion and hospital discernment and supporting customers mentally (Factors 3 and
9), respectively.

Fig. 2 Digraph for AMS
factor 9
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— Group 3: Linkage factors—No factors have been identified in this group. These
groups possess both driving and dependency power strong.

— Group 4: Driving factors—weak dependence and strong driving power is the
characteristic of this group. In this group, we have four identified factors, i.e.,
leadership, Chain management in hospitals, market awareness, multi-skill and
multi-knowledgeable employees (Factors, 2, 4, 7, and 10) respectively (Fig. 2).

6 Results and Conclusion

This paper has identified 10 factors affecting agility in healthcare organization
by reviewing several kinds of literature, research papers, and experts’ ideas. ISM
analysis and MICMAC analysis have been applied to those factors to develop the
contextual relationship between them. The result of above is shown in Figs. 3 and 4.
The factors play a crucial role in the upliftment of healthcare services; these models
show a hierarchy that which factors have a greater influence on a healthcare orga-
nization. This approach can be helpful for medical colleges, nursing homes, super
specialty hospital, healthcare practitioners, and decision makers. The factors which
have been identified are very recent and useful for the growth of hospitals. The
Indian health care is still facing problems due to practicing traditional approach in
spite of using new agile techniques. The rapid changes in the market and customer
demands variation requires agile manufacturing techniques to be implemented [23].

10 | '.'
F10

Driving I'actor
(¥

F9

0 1 2 3 4 5 6 7 8 9 10
Dependency power

Fig. 3 MICMAC analysis
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f

Chain management in .
hospitals <€ >  Implementing
clinical governance

N

Organizational Structure

Multiskill and Multi
Knowledgeable Employees

Fig. 4 ISM model for AMS in healthcare

New optimized healthcare models are required for sustainable development in health-
care organization and for that we have to choose the correct path for applying input
resources.

Based on the result obtained in this paper, the following points are noted as:

e This research paper uses ISM and MICMAC approach for determining key factors
that should be implemented in a healthcare organization.

e This approach also lets us knows the relationship between the factors and type
extent of influence of one factor on another factor.

e Factors like multi-skill and multi-knowledgeable employees, leadership, organi-
zation structure have high driving factor, i.e., if these factors severely affect others
factors, hence, these key factors require pure devotion and care on the priority
basis.
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e This research also shows a path for an organization which still run on traditional
techniques to rapidly switch over implementing new agile techniques to their
organization.

The health care now is a wide sector and requires huge attention and researches
to be done so that new and more innovative ideas can be implements in this sector
for economic growth of the country.
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