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Abstract 

Assessments studies are conducted to determine a business’ needs to achieve desired 
conditions. In the case of businesses, such goal is to profit and create value through 
goods or services. This research focusses on healthcare businesses, such as hospitals, 
where besides trying to make profit, must care for its patients’ safety and well-being. 
A novel assessment method will be proposed, in which the criteria interdependencies 
will be considered, instead of considering them independent. The study makes use of 
the BOCR analysis, where both positive and negative aspects are considered to get 
more comprehensive results. The interdependencies will then be assessed using the 
DANP Method, which will generate a causal diagram showing the total influence of 
one factor into the others, as well as their influential weights. Through this new 
application, we can demonstrate which factors are most important, most likely to occur, 
or have more impact on the business infrastructure. 

Keywords:  BOCR, DANP, Delphi Method, Interdependencies. 
 

Introduction 

A business is defined as 'the organized effort of individuals to produce and sell, for a profit, the goods 
and services that satisfy society's needs. (Pride et al. 2017). To reach its purpose, a thorough assessment 
study is needed.  In management, risk assessments are the most common examples of assessment 
methods. Risk assessments are conducted to assess the negative influences and potential losses related 
to a prospective goal or decision (Yang and Lin 2010). Its main objective is to provide enough reliable 
information that can be used to manage identified potential risk factors to either avoid their occurrence 
or minimize its influence. This research will make use of the risk assessment fashion, but instead of 
only assessing risk factors, we will implement the BOCR merits, which will give us a more 
comprehensive assessment. Through the implementation of the BOCR method, we will evaluate four 
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different types of factors (Benefits, Opportunities, Costs and Risks) as a network, instead of only 
assessing the risks.  

To date, this kind of assessments have been primarily applied to finance fields and even there are several 
studies in the fields of medical treatment and nursing, studies aiming to help manage hospitals as 
businesses are scarce. Therefore, the focus of this research will be given to healthcare related business.   

Nowadays it is still unpopular to think of hospitals and clinics as businesses, and it is mostly due to its 
special nature of services which range from disease detection and prevention, therapies, recoveries and 
such. Despite all the related services mentioned above, all hospitals still need a management team to 
keep them running efficiently by focusing on issues such as budgeting, marketing, public relations, 
insurances and more.  

The purpose of this research is to develop a better, more comprehensive assessment study for healthcare 
businesses. Within this research, an alternative approach will be taken, as contemporary assessments 
studies treat every factor as fully independent, when in real-word situations, they interact and even 
depend on each other either directly or indirectly. Hence, these interactions can later produce a domino 
effect where a second or third factor may be triggered because another one occurred in first place (Aloini 
et al. 2012b; Thamhain 2013). 

The importance of this research relies on the direct influence of hospitals into the population. What 
differentiates hospitals from other regular businesses is that it comes along patient safety. Hence, proper 
management could translate to life and death. Nowadays, due to poor management, some hospitals 
cause harm to its patients by not been able to foresee and avoid adverse events, especially in developing 
countries (Wilson et al. 2012), hence the focus on hospitals in Panama.  

This research aims to analyze the four different factor merits mentioned above and calculate their 
influential weights by using the DEMATEL-based ANP method (DANP). These interdependencies will 
show which factors are imposing more influence into others and which are more likely to happen as 
consequences of these so-called influencers, as well as a ranking of importance. 

 In summary, due to the nature of hospitals, any adverse situation could threaten the patients’ safety, 
which makes the stakes significantly higher. By developing this novel assessment application, we 
switch from conventional strategies where every factor was considered independent and isolated, into 
a more realistic one, where all factors are connected and pressing influence into one another. This 
method guarantees more efficient results in terms of physical, technical and administrative safeguards.  

  

Literature Review 

BOCR 

The decision to manage a project usually requires a thorough investigation of the positives and negatives 
aspects that the project presents. The BOCR analysis or method (Saaty 2001), provides a rich base for 
a more comprehensive analysis. Its theory relies on the bipolarity nature of different aspects towards a 
goal or objective. BOCR stands for Benefits, Opportunities, Costs and Risks, and by taking into account 
both positive and negative aspects, we can obtain more realistic and reliable results. According to BOCR 
theory, the four merits can be classified in two different ways. The first one, as mentioned before, are 
positive and negative aspects, being benefits and opportunities considered positives; while costs and 
risks negative. Another way of classifying them is into certain and uncertain aspects. Certain aspects 
(Benefits and Costs) mean that they possess immediate characteristics and influence towards the goal, 
while uncertain aspects (Opportunities and Risks) represent what could be expected in a near and/or far 
future.  

 

Factors 
Hospital risk management focuses on improving the quality and safety of patients by identifying the 
circumstances that put them at risk and creating plans to avoid those events from happening. The current 
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problem on hospital assessments is that the studies are all too specific to a certain area, ward or disease. 
There are not assessment studies that takes every aspect in account. After reviewing different studies, 
we came up with a list of five dimensions and fifty-five factors, which were later distributed among the 
four BOCR merits according to its attributes. The complete list of dimension and factors to consider are 
listed in table 1. 

 

 

Table 1. Factors list 

 Dimension Factor 

 

 

 

 

Benefits 

(B) 

 

Organizational Behavior (B1) 

Job Creation (B1.1) 

HR Management (B1.2) 

Reputation (B1.3) 

 

Quality of Care (B2) 

Effective Healthcare (B2.1) 

Efficient Healthcare (B2.2) 

Accessibility (B2.3) 

 

Patient Safety (B3) 

Patient-Centered Service (B3.1) 

Equitable Care (B3.2) 

Safety Culture (B3.3) 

 

IT and Devices (B4) 

Accurate and Updated Information (B4.1) 

Physician’s Coordination (B4.2) 

Reduced errors (B4.3) 

 

 

 

 

Opportunities 
(O) 

 

Organizational Behavior (O1) 

Growth and development (O1.1) 

Partnerships (O1.2) 

Teamwork (O1.3) 

 

Quality of Care (O2) 

Improved Regional Healthcare Standard 
(O2.1) 

Population Engagement (O2.2) 

Sustainable Green Environment (O2.3) 

 

Patient Safety (O3) 

Decision Making (O3.1) 

Situation Awareness (O3.2) 

Safe Administration (O3.3) 

 

IT and Devices (O4) 

Improved Regional Healthcare Standard 
(O4.1) 

Improved outcomes of treatment (O4.2) 

Enhanced patient’s experience (O4.3) 

 

 

 

 

Organizational Behavior (C1) 

Staff salary (C1.1) 

Government regulations (C1.2) 

Staff training (C1.3) 
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Costs 

(C) 

 

Cost Reports (C2) 

Investments (C2.1) 

Operating Expenses (C2.2) 

Supply Expenses (C2.3) 

 

Quality of Care (C3) 

Facilities maintenance (C3.1) 

R&D of New Technologies (C3.2) 

Sustainable Green Environment (C3.3) 

 

Patient Safety (C4) 

Drugs purchase (C4.1) 

Safety Administration (C4.2) 

Adverse Events Management (C4.3) 

 

IT and Devices (C5) 

System licenses (C5.1) 

Hardware and device Costs (C5.2) 

Devices maintenance (C5.3) 

 

 

 

 

 

 

 

Risks 

(R) 

 

Organizational Behavior (R1) 

Top management commitment (R1.1) 

Organizational politics (R1.2) 

Organizational changes (R1.3) 

 

Cost Reports (R2) 

Bad debts (R2.1) 

Wage indices (R2.2) 

Credit balances (R2.3) 

 

Quality of Care (R3) 

Physician arrangement (R3.1) 

Physician recruitment and contracting 
(R3.2) 

Practitioner qualifications (R3.3) 

 

Patient Safety (R4) 

 

 

Medication and diagnosis errors (R4.1) 

Discharge practices (R4.2) 

Practice safety (R4.3) 

Hospital facility safety (R4.4) 

 

IT and Devices (R5) 

Cyber security of medical devices (R5.1) 

Data quality and transparency (R5.2) 

IT application (R5.3) 

 

 

DANP Method 

The Decision-Making Trial and Evaluating Laboratory (DEMATEL) is a multi-criteria decision making 
(MCDM) method used to determine the levels of interrelations between criteria (Fontela and Gabus 
1974; Fontela and Gabus 1976). It was developed by the Science and Human Affairs Program of the 
Battelle Memorial Institute of Geneva between 1972 and 1976. It has proven to be effective in different 
areas such as marketing strategies (Pai et al. 2014), safety problems (Liou, et al. 2008), service quality 
(Shieh et al. 2010), developing the competencies of global managers and group decision-making (Wu 
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and Lee 2007). Unlike the widely used methods such as analytical hierarchy process where all criteria 
are assumed to be independent, DEMATEL can identify the interdependence among the criteria/factors 
of a system through a causal diagram showing the strengths of influence among all the criteria. 

On the other hand, the Analytical Network Process (ANP) introduced by Saaty in 1996, is another 
MCDM method which main purpose is to find the influential weights of the criteria to get a ranking of 
the alternatives. However, traditional ANP normalization is set by dividing each criterion by the number 
of clusters, which implicitly assumes each cluster to be equal in weight, when in real life, each cluster 
may impose different degrees of influence towards one another. Furthermore, to improve this drawback 
from the ANP method, a new hybrid MCDM method was developed, where the results are obtained 
using the basic concepts of ANP from a total-influence matrix obtained by the DEMATEL method. 
This new hybrid MCDM method is known as DEMATEL-based Analytical Network Process (DANP). 

The process of the DANP Method can be explained as follows: 

The first step is to compute the average matrix. To obtain this, we ought to input the answers obtained 
from the surveys we are using. The notation xij will be used to indicate the degree to which the 
respondent believes any given risk factor i affects factor j. For i=j, the diagonal elements of the matrix 
are set to be zero. For each respondent, an n × n non-negative matrix can be established as Xk = 𝑥 ], 
where k is the number of respondents with 1 ≤ k ≤ H, and n is the number of factors. Thus, X1, X2, X3, … 
XH are the matrices from H respondents. Therefore, the average matrix A = [aij] can be constructed as 
follows: 

Aij = 
𝟏

𝑯
∑ 𝒙𝒊𝒋

𝒌𝑯
𝒌 𝟏  = 

⎣
⎢
⎢
⎢
⎢
⎢
⎡ 

𝒙𝟏𝟏
𝒌

𝑯
 
𝒙𝟏𝟐

𝒌

𝑯
…

𝒙𝟏𝒋
𝒌

𝑯
…  

𝒙𝟏𝒏
𝒌

𝑯
 ⋮ ⋮ … ⋮ ⋱  ⋮

 
𝒙𝒊𝟏

𝒌

𝑯
 
𝒙𝒊𝟐

𝒌

𝑯
…

𝒙𝒊𝒋
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𝒙𝒊𝒏
𝒌

𝑯

 
𝒙𝒏𝟏

𝒌

𝑯
 
𝒙𝒏𝟐

𝒌

𝑯
…

𝒙𝒏𝒋
𝒌

𝑯
…  

𝒙𝒏𝒏
𝒌

𝑯 ⎦
⎥
⎥
⎥
⎥
⎥
⎤

                                                                             ( 1 ) 

 

Second, we must calculate the normalized initial direct-relation matrix D: 

 D = A × S                                                                                                                                           ( 2 ) 

 

Where, 

S = 
𝟏

𝒎𝒂𝒙
𝟏 𝒊 𝒏

∑ 𝒂𝒊𝒋
𝒏
𝒋 𝟏

                                                                                                                                     ( 3 ) 

By this, every element in matrix D falls between zero and one.  

The third step is to calculate the total relation matrix T: 

T = D (I – D)-1                                                                                                                                                                                                                 ( 4 ) 

Where I is the identity matrix.  

 

After obtaining the total relation matrix T, we will be able to analyze the results and obtain two values, 
r and c that will be defined as n×1 and 1×x vectors representing the sum of rows and columns of the 
total relation matrix T, respectively. When j=i, the sum (ri+cj) denotes the total effects given and 
received by factor i. On the contrary, the difference (ri-cj) depicts the net effect that factor i contributes 
to the entire system. Using these values, we will also be able to construct a causal diagram which will 
allow us to observe their influence and interdependencies. For this research, five causal diagrams will 
be obtained, one with the values of BOCR, and four others with the factors laying within each one of 
the merits. 
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The next steps consist on integrating the ANP theory. The first step of ANP is to construct an initial 
matrix obtained by pairwise comparisons. In DANP, this initial matrix will be the total relation matrix 
obtained previously by applying DEMATEL. This matrix ought to be later normalized using the rows 
of sums by dividing the elements in each row by the sum of the row. Then each row of the new 
normalized matrix can be summed to equal one, such that  ∑ 𝑇  1. 

Then, we must normalize the matrix by dimensions with the total degrees of effect and influence of the 
dimensions: 

                                   𝐷 𝐷 𝐷  

𝑇

𝐷

𝐷

𝐷

     

⎣
⎢
⎢
⎢
⎡

  

𝑇  ⋯ 𝑇  ⋯ 𝑇  

⋮ ⋮ ⋮
𝑇  ⋯ 𝑇  ⋯ 𝑇  

⋮ ⋮ ⋮
𝑇  ⋯ 𝑇  ⋯ 𝑇  ⎦

⎥
⎥
⎥
⎤

                                                                  ( 5 ) 

 

After obtaining the new normalized relation supermatrix, we have to calculate the unweighted 
supermatrix following the concepts for ANP proposed by Saaty, that states that the unweighted 
supermatrix W is the matrix transposed from 𝑇 : 

W 𝑇 ′                                                                                                                                         ( 6 ) 

 

Then, we have to calculate the unweighted supermatrix 𝑊∗ by the product of  𝑇  and W: 

 

𝑊∗  𝑇  W                                                                                                                                       ( 7 ) 

 

Finally, to obtain the influential weights of the criteria, we must limit the weighted supermatrix 𝑊∗ by 
raising it to a sufficiently large power φ until it converges and becomes a long term stable supermatrix. 

 

Research Methods 

  The process to get from the initial pre-selected factors to our desired influential weights values is rather 
complex. First, as mentioned before, the pre-selected factors will be obtained from existing literature, 
and in the case of this research, fifty-five factors were selected as previously shown in table 1. After the 
factors pre-selection, the process is divided into two main phases, the Delphi and the DANP phases. 
During the Delphi phase, a selected group of experts in hospital management will get a survey with the 
fifty-five pre-selected factors, where they will rank them in order of importance ranging from 0 to 10. 
The main purpose of this survey is to reduce the number of factors to a minimum, leaving only the most 
important to be assessed. After the factors are reduced in number, then the DANP phase begins. During 
the DANP phase we will obtain the influential weights. To get the desired values, a second survey 
addressing experts on hospital management is to be released. This survey consists on a pairwise matrix 
consisting of those factors obtained from the Delphi phase survey. The experts will assess the grade of 
influence of each pair of factors on a scale from 0 to 4, ranging from “no influence” to “very high 
influence”. With the obtained matrices from the expert’s surveys, we will then proceed to calculate the 
influential weights, following the DANP method mentioned above. The complete research process can 
be observed in the research framework on Figure 1. 
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Figure 1. Research Framework 

 

 

DANP 

Based on the results obtained from the panel of experts, the DEMATEL Method will be first applied. 
By this method, a total influence matrix will be generated, and it will provide information on how each 
factor influences the others either directly or indirectly. For each risk factor, an “r” and a “c” are 
obtained; “r” denotes all direct and indirect influences imposed on other factors, while “c” denotes the 
sum of influences received from other factors. The sum of both (r + c) called “interaction degree”, 
shows the total influence both imposed and received. If the sum value is high, it means that the 
interaction degree is high within the system. On the other hand, the difference of both values (r - c) 
called “relation degree”, denotes the net influence of this specific factor into the hospital system itself. 
If the value obtained is positive, the risk factor is considered a net cause factor, otherwise, it is a net 
effect factor. Using the values from the influence matrix, a causal diagram can be built, taking 
“interaction degree” as the horizontal axis and “relation degree” as the vertical axis. The causal diagram 
will be divided into four sections denoted as: Correlated Influencer (CR), Correlated Influenced (CD), 
Autonomous Influencer (AR) and Autonomous Influenced (AD), as shown in Figure 2.  

The risk factors lying into CR are cause factors with high interaction degree, meaning that the influence 
imposed into other factors is greater than that received. In case any of these occurs, it may produce a 
wide range of interactions and may trigger or worsen other factors. These are called to be of substantial 
risk level and must always be considered top priorities. 

Risk factors falling into CD are effect factor with high interaction degree. These factors are also 
important and need special attention. As effect factors, its risk level will depend entirely on how well 
their cause factors are managed. As they have high interaction degree, in case of occurrence, they may 
generate negative feedbacks. 

AR factors are cause factors with low interaction degree, so they still influence others but have very 
few interactions. By managing them properly, we will obtain limited impacts in the system. And the 
AD factors, are both effect factors with low interaction degree, meaning they have small to no influence 
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in others and are mainly independent or isolated. By this method, the central risk factors will be easier 
to recognize and differentiate.  

 

 

Figure 2. Causal Diagram 

 

Empirical Study 

Delphi Phase 

We applied this novel integrated method to assess hospitals in Panama. Therefore, after the pre-selection 
of our factors shown in table 1, we proceed to go to the Delphi phase. During this phase, a survey was 
sent to senior executives, management staff and doctors from several hospitals located in Panama City. 
The survey included a list of the four BOCR merits along with the fifty-five factors, and the experts 
were asked to assess the importance of each one in a scale from 1 to 10. After receiving the surveys 
from the experts, we calculated the average values for each factor against the average values of BOCR 
to obtain a threshold.  The seventeen factors to be considered are listed in table 2. 

 

 

Table 2. Factors to be Considered 

 Dimension Factor 

 

Benefits 

(B) 

Organizational Behavior 
(B1) 

HR Management (B1.2) 

Reputation (B1.3) 

Quality of Care (B2) Accessibility (B2.3) 

Patient Safety (B3) Safety Culture (B3.3) 

 

Opportunities  

(O) 

 

 

Quality of Care (O2) 

Improved Regional Healthcare Standard (O2.1)

Population Engagement (O2.2) 

Sustainable Green Environment (O2.3) 

 

Costs 

(C) 

Cost Reports (C2) Supply Expenses (C2.3) 

 

Quality of Care (C3) 

Facilities maintenance (C3.1) 

R&D of New Technologies (C3.2) 
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Patient Safety (C4) 

Drugs purchase (C4.1) 

Safety Administration (C4.2) 

Adverse Events Management (C4.3) 

 

Risks 

(R) 

 

Patient Safety (R4) 

 

Medication and diagnosis errors (R4.1) 

Discharge practices (R4.2) 

Practice safety (R4.3) 

Hospital facility safety (R4.4) 

 

 

DANP Phase 

The DANP phase will make use of the seventeen factors that we obtained from the Delphi Phase. A 
second survey was designed to be filled by the same experts. This survey consisted of a pairwise matrix 
with the seventeen factors, where the experts were asked to fill the influence of each factor against 
another according to their knowledge and expertise. The values to be input ranged from 0 (no influence) 
to 4 (very high influence). 

The sum of influences obtained after applying the DANP method for both BOCR merits and the factors 
are shown in table 3 and table 4 respectively. 

 

Table 3. Sum of Influences of BOCR 

 r c r+c r-c 

Benefits (B) 0.99  0.95  1.94 0.05 

Opportunities (O) 0.96  0.93  1.89 0.03 

Costs (C) 0.81  0.91 1.72 ‐0.10 

Risks (R) 0.96  0.94 1.90 0.02 

 

 

Table 4. Sum of Influences of Factors 

 r c r+c r-c 

HR Management (B1.2) 0.905 0.918 1.824 ‐0.012 

Reputation (B1.3) 0.956 1.051 2.008 ‐0.094 

Accessibility (B2.3) 0.956 0.901 1.857 0.054 

Safety Culture (B3.3) 1.036 0.984 2.021 0.052 

Improved Regional Healthcare Standard (O2.1) 0.789 0.799 1.589 ‐0.009 

Population Engagement (O2.2) 0.667 0.666 1.333 0.001 

Sustainable Green Environment (O2.3) 0.613 0.603 1.217 0.009 

Supply Expenses (C2.3) 1.189 1.020 2.209 0.168 

Facilities maintenance (C3.1) 1.109 1.127 2.237 ‐0.018 
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R&D of New Technologies (C3.2) 1.060 1.023 2.083 0.036 

Drugs purchase (C4.1) 1.035 1.076 2.111 ‐0.041 

Safety Administration (C4.2) 1.251 1.302 2.554 ‐0.050 

Adverse Events Management (C4.3) 1.192 1.286 2.479 ‐0.094 

Medication and diagnosis errors (R4.1) 0.899 0.92 1.823 ‐0.024 

Discharge practices (R4.2) 0.853 0.864 1.717 ‐0.011 

Practice safety (R4.3) 0.997 1.02 2.020 ‐0.025 

Hospital facility safety (R4.4) 0.992 0.932 1.924 0.0602 

 

By using the values of both r+c (interaction degree) and r-c (relation degree), we can plot the causal 
diagrams. The causal diagram of the BOCR merits and the causal diagrams of the different factors 
inside each of the four merits are shown in Figure 3 and Figure 4 respectively. 

 

 

Figure 3. BOCR Causal Diagram 

 

Figure 3 demonstrates that Benefits possess the highest interaction degree and affects the other three 
merits directly. In the same way, Opportunities affects Risks and Costs, and Risks affects Costs. In 
addition, B, O and R are to be considered cause factors, while only Costs is to be considered an effect 
factor. By observing this trend, managers would then easily know which areas or factors to pay more 
attention as it could trigger the others and bring either positives or negatives consequences to the 
hospital, depending on the case. 
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Figure 4. Factors Causal Diagrams 

 

In the same fashion, we can analyze the diagrams obtained from each merit’s factors. In the case of 
Benefits, which possesses four factors, demonstrates that the factor with more influence is B2.3, 
followed by B3.3, B1.2 and B1.3 respectively. As for Opportunities, O2.3 has the highest interaction 
degree, followed by O2.2 and O2.1. The Costs merit, which has six factors, shows that only two (C2.3 
and C3.2) are cause factors, while the other four factors are effect factors. This means that managers 
should pay closer attention to these two factors. As Costs merits are considered to be negative, in case 
C2.3, which possess the highest interaction degree, has an abrupt change or raise in expenses, the other 
five factors will be immediately affected, therefore changing and bringing negative consequences along. 
Finally, on the Risks factors diagram, it is observed that R4.4 has the highest interaction degree and is 
the only cause factor among the four. The other three factors (R4.2, R4.1 and R4.3) are effect factors, 
with R4.3 possessing the lowest interaction degree. By being an effect factor with low interaction degree, 
R4.3 cannot be considered a priority, as it will not happen unless any of the other factors imposing 
influence on it occurs first. 

After obtaining each merit and factors interaction degree, relation degree, and causal diagrams, we can 
then proceed to obtain the DANP influence weights. The influence weights obtained by the stable 
weighted matrix for each factor are shown in table 5. 

 

Table 5. Influential Weights 

Factor Weight 

HR Management (B1.2) 0.06 

Reputation (B1.3) 0.07 

Accessibility (B2.3) 0.06 

Safety Culture (B3.3) 0.07 

Improved Regional Healthcare Standard (O2.1) 0.10 

Population Engagement (O2.2) 0.08 
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Sustainable Green Environment (O2.3) 0.07 

Supply Expenses (C2.3) 0.03 

Facilities maintenance (C3.1) 0.04 

R&D of New Technologies (C3.2) 0.03 

Drugs purchase (C4.1) 0.03 

Safety Administration (C4.2) 0.04 

Adverse Events Management (C4.3) 0.04 

Medication and diagnosis errors (R4.1) 0.06 

Discharge practices (R4.2) 0.06 

Practice safety (R4.3) 0.07 

Hospital facility safety (R4.4) 0.07 

 

The factor with the highest weight is “Improved Regional Healthcare Standard (O2.1)”, meaning that 
the possibility of improving the health standard in the hospital’s region has the greatest relative 
influence among all the factors, making it one of the top priorities due to its importance. The influential 
weights table illustrates the priority of factors improvement from top to bottom, where the improvement 
of the most influential factor would provide the best effect. Managers need to make use of the influential 
weights table alongside the causal diagrams to decide which factors must be improved and which factors 
must be carefully managed to avoid its occurrence.  

 

Conclusion 

This study provides a more comprehensive, more realistic assessment study for hospital management. 
Due to its special nature of providing care, hospitals need a more effective and efficient assessment 
study to provide managers the correct tools when taking decisions. This study can help hospital 
managers to have a better view of the hospital’s every aspect, both positive and negative, certain and 
uncertain. The application of an assessment study using the four BOCR merits can give them a broader 
insight of the hospital system. The further application of the DEMATEL-based ANP method, clearly 
shows which merits and factors possess highest risk of occurrence and their interaction levels, meaning 
that they can easily decide which factors to improve and which factors to take care of. The results shown 
in this study are specific for hospitals in Panama, a developing country that despite of having a fast-
growing economy, it has a deficient healthcare system due to poor management and bad budget 
allocations. Therefore, even though the results are specific for the Panama region, the framework with 
the initial pre-selected fifty-five factors can be used to assess any hospital anywhere, and the results 
will be specific to improve the region assessed. This research can be further evaluated by applying the 
VlseKriterijuska Optimizacija I Komoromisno Resenje (VIKOR) Method, which uses the influence 
weights previously obtained by the DANP Method to obtain the compromise solution for the different 
hospitals. 
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